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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 
X.000 cq)ies, is as follows : 

YGW 

1QO..- .._______....._. 
ISOB.. ._..______._.._. 
1910.. . . . . .._.._..__ __ 
1913.....-.........-.. 
1917-e.. __......____ __ 
19211-..-.....-..-.... 
1934 __...... -..- ______ 
1935. _ _ _ _ _. _ __ _ _ _ _ _ 

:Ek:::::::::::::::: 
1950’_......_____._._. 
19573- . . .._____...._. 

Edition 

- 
First _.__.__ ._ ............... .._...___ _ 
Geological Survey ____............._._ _ 
Second _____________ ................... 
Third _..._. ... ..________._ ............ 
Fourth ... ._ .__ _______ _._ .............. 
Fifth ...... ._._ ___ _______. .. . ._ .._. ._. 
Sixth ________._____.___ .._ ............ 
Seventh .._.__ _ _.__. .. ._. ..__ ._ __. ._ .. 
Eighth ____.__ .......... ._...__..__.._ _ 
Ninth _____ ._ __. ..... .._ ._ ._ ___ ____. __ 
Tenth ______ _. ........ _ .... . ___ ___ _ .._ _ 
Eleventh ____. .... ._____ __ _._._ ... ._ _. 

iLx?l- 
Pages 

!z 
117 
147 

:z 

:E 
173 
173 
173 
350 

?2% 
tables 

* 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 S. 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 att,ained. 
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EXPLANATION OF TARLES 

Tables 1 to 14.-Tables 1 to 14 give the value of the mean 
velocity of wat,er in open channels computed from Manning’s 
formula: 

1.486rxsH 
v= 

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 banks 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 causing 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 TZ for any important 
project. 
n=O.OOS-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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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. 

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

n=O.OlO; 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=O.Oll; 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. 

nz0.012; 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; alignment 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 concrete 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 n=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.=O.O17; 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=O.OlS; 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. 

%=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=O.OZO will be originally applicable. 

n=0.025; for canals where moss, dense grass near edges, or 
scattered cobbles are noticeable. Earth channels with 
neglected Jnaintenance have this value and up; a good 
value for small, head ditches serving a couple of farms; 
for canals 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” cross 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=0.050-0.060; floodways poorly maintained; canals two-thirds 
choked with vegetation. 

n=0.060-0.240; floodways without channels through timber and 
underbrush, friction slope 0.4 to 0.g foot per mile. 

Tables $1, bd, .%I, and &J.-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. 

&=650=2&,5, 
D% 243 

Entering table 22, column 3, with this value, by interpolation the 
corresponding value in column 1 is found of 

$0.701. 

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

The critical velocity head is likewise found from column 2 to be 
h,=.3214)<9=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 
03 to give pressures in cubic units of water. If the pressure is 
required in pounds, multiply the tabular value by 62.5 P. 

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 %.-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 9=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. 
Its 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 S&-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 lo 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. 

EXAhwLE: 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 (h) of 2.4, the 
discharge is 12.42 second-feet. Table 39 shows that for a height 
(p) of 12 feet, a crest width (c) of 6 feet, and head (h) of 2.4 feet 
t,he multiplier is 0.797. Hence, the discharge is 12.42X0.797X 
10=99.0 second-feet,. With two end contract,ions the discharge 

would be 9.9(10-2T) e94.2. 

Table &-Table 44 presents factors which may be multiplied 
by the square root of the head to give the discharge of concrete 
pipe by &obey’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 Lo 61.-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 a canal that has a 
bottom width of 18 feet and side slopes of 154 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 A B F. AS A C E 
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 
tablr. 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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A 
FIG. I.-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 63 to Jr.--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. 

EXAMPLE: With the instrument at A 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 Band 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 l.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2kW, n= .OlO 

7- 
loo10 0015 MO40 

- 
10645 

- 

MO 

- 

1.05 
1.19 
1.31 

::ii 

2 19 
2.28 
2.34 
2.47 
2.56 

3.Oi 
3.1: 

2 
3: 3! 

44:s 
5. 2l 
5.5 
5.8 
6. 11 

6. 3! 
6.6 
6.9. 

;:: 

7.7 

- -- - 

I. 62 
.99 

t:Zi 

t::: 
1.49 
1.81 

D. 80 0.88 0.95 
1.28 1.40 1. 51 
1.67 1.83 1.98 
2.02 2.22 2.40 

% 
2:ll 
2 56 

2.10 2.35 
2. 37 2. 65 
2.63 2.94 
287 3. 21 
3.11 3.48 

z 
3.22 
3.52 
3.81 

z:: 
3.48 

E 

2.97 
3.36 

2:; 
k40 

2.89 
3.08 
3.26 
3.44 
3.62 

;:ti 
3.77 
3.97 
4.17 

4.41 
4.70 
4.98 

‘El 

Ki 
5.33 
5.62 
5.90 

:zJ 
4: 75 
4.94 
5.12 

5.35 
5.59 

E 
8.27 

6.18 
6.45 

Ei 
7.24 

:::: 
4.89 
5.03 
5.18 

2: 

tzi 
5: 98 

2-i 
6.31 

E 

6.49 
6.70 
6.91 

E 

6.14 
6.31 

E 
6: 78 

8.69 
8.92 
9. lb 
9.37 
9.59 

7; 

8: li 

::2 

t: 
8.87 

El 

9.81 
10.03 
10.24 
10.46 
10.67 

a6l 
6. g: 

;; 

7.69 
8.05 
8.41 

t: 

i:E 
9.4( 

1E 

9.4: 
9. al 

10.3f 
10.7: 
11. l! 

10.17 
10.65 
11.12 

ti% 

10.88 11.54 12.16 
11.39 12. OS 12.73 
11.89 12.61 13.29 
12.38 13. 1: 13.84 
12.86 13.64 14.38 

8.11 9.42 10.5, 11. b! 12.47 13.33 
8.4! 9.76 10.9 11.91 12.9c 13.79 
9. Of 10.39 11. 6: 12.71 13.71 14.70 
9.5’ 11.02 12.3: 13.41 14.5i 15.58 

LO. 01 11.6i 12. IT 14.2: 15.3i 1s. 43 
LO. 5: 12.21 13.6 14. Q! 16. If 17.26 

11.0: 
11. 5( 
12.0: 
12.a 
12. % 

13.4 

12.7f 
13.34 
13.8f 
14.4: 
14. w 

15.4( 

14.2 
14.9 
15. 5 
16.1 
16.7 

::s 
17.0: 
17. 61 
18.3: 

16.91 18.08 19. 1: 
17.6: 18.87 20.0: 
18.35 19.65 2o.s 
19. IX 20.41 21.6! 
19.7f 21.16 22.4 

17.3 18. gC 20.4t 21.w 28.2: 24.48 

1. cl8 
1.71 

%Z 

3.15 

fi{ 

4.06 

5.00 
5.33 
5.65 

9ii 

% 
;:; 

7:68 

iI: 

% 
8.97 

:t:ti 
10.87 
11. OI 
11.31 

:t ;I 
15.5: 
16.5: 
17. 4 
18.31 

1.14 

Ei 
2: 86 

6.91 

E 

fl% 

8.37 

;E 

9:48 

9.72 

li% 
10: 48 
10.73 

10.97 
11.21 
11.45 
11.69 
11.93 

20.21 
21.10 
21.97 

22 
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Table l.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r’%“~, n= .OlO-Continued 
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.OOOK 

- 

1. 1' 
1.8 
2.41 
3.01 

1.24 
1.98 
2.5s 

.3.14 

1.31 
2.04 
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3.2l 

3.4I 
3.9. 
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5. II 
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5.6: 
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6.51 
6.9: 
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6.52 

E 

7.67 

E 

E3 

::8’ 
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10.07 
10.36 

10.19 
10.46 
10.73 
10.99 
11.25 

10.64 
10.93 
11.20 

::: +t 

:z 
I:66 
1.95 
2.23 

11.51 12.02 2. 51 
Il. 76 12.28 2.79 
12.01 12.55 3.06 
12.26 12.81 3. 33 
.2.61 13.06 3.80 

2.76 13.32 3.86 
3.35 13.95 4. 62 
3.94 14.56 5. lb 
4.51 15.16 5. 78 
5.08 15.75 5.39 

5.63 

% 

i:Z 
0.24 

16.33 
16.90 
18.00 
19.08 
20.12 
21.14 

I 

1. 99 

z 
I: 86 
). 96 
LO1 

801 26.68j 6.82 j 27.91 128.97 J 29.98 1 IO.97 31.92 32 85 '3.76 I 34.62 

.OOMO 6036 

2.14 23.04 
3.11 24.06 
4.07 25.05 
5.00 25.02 
5.92 26.98. 

Dooll D . 
- -- 
1.34 

: 2.1: 2; 
2.8i 

1 3.3( 2: 
3.9: 

t 
4.0' 

4.44 4.61 
4.9: > 5. 0' 
6.36 I 
6.8: j it: 

L 
E 

6. 41 
8 
1 

1:; 
E 
7.6! 
8.01 

8. I8 

i:: 
;ig 

is Z 

9.91 
0.23 : 

0.2! 
0.5s 

D. 56 
: 
0.93 

!Ei 
1.2f 

1 1. M 

1.50 1 l.Qf 
1.80 
a 10 : 

2.21 
2. 53 

2.40 1 2.83 
1. 69 1 3.14 

2.98 
3. 27 : 2: 
j. 55 
I. 83 : ii; 
1. 11 1. 4. 61 

I. 39 1, 1.89 
i. 06 1: 5. 59 
i. 73 
I. 37 
1. 01 

;I !g": 
7: 61 

'. 64 18.25 
I. 26 18.89 
I. 45 
I. 61 i%i 
.74 
:84 iit2 

% 
5199 

z: 
26191 

7.00 27.95 
7.99 28.98 

- 

1.4 1.1 
2.21 2. : 
2. 91 3. I 
3.6: 3. 

::z 
5. 2f 
5.7! 
6.2: 

t; 

7.9! 
8.3! 

E 
9: 54 
9.87 

10.23 

i:: 
9. E 
LO. 1 
LO. E 

10.59 
10.94 
11.29 
11.63 
11.96 

LO.9 
.I. 2 
1.6 
1.9 
2.3 

12.29 
12.62 
12. 94 
13.25 
13.57 

2.6 
3.0 

E 
3:Q 

13.88 
14.18 
14.49 
14.79 
15.09 

2: 
4: 9: 
5.2 
5. b! 

lb. 38 
16.10 

t;: i: 
18.19 

18.85 
19.51 
20.79 
22.03 

E 

0.56 

i% 
83.87 
Et. 93 

.35 

.51 

:E 
.85 

ml 
- - 

4. 41 
5.0: 
5.51 
6. II 
6.a 

9.2; 

1::: 
10.4; 
10.8f 

11.2i 
11.6C 
Il. 97 
12.33 
12.6s 

13.04 
13.38 
f3.72 
14.08 
14.39 

L4.72 
Lb. 05 
.b. 37 
5.69 
6. MI 

6.31 

% 
8.57 
9.29 

2::: 
29.47 
30.62 
31.74 

7 

.0009 .oo1oa 
- 

1.61 
2.55 
3.34 
105 

$2 
5:88 
6.43 
6.95 

i:Z 
10.30 
10.76 
11.15 

9.77 

:::ti 
11.04 
11.44 

11.54 11.84 
11.92 12.23 
12.30 12.62 
12.67 13. oil 
13.03 13.37 

13.39 
13.75 
14.10 
14.44 
14.79 

13.74 
14.10 

:E 
15: 17 

lb. 12 

:z 
la'12 
LB. 44 

x 
16:20 
16. 53 
16.87 

E 
18: 32 
IS. 08 
19.82 

!a 54 
21.26 
22.65 
24.01 
25. 32 
%. 61 

a. 08 
21.81 

$5 

636 

27.86 
f9.08 
IO. ?a 
II. 46 
12.61 
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Table l.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r*W/2, n= .OlO-Continued 

- 

.OOiO 0016 .ooao .ooao .ooab .oo40 0046 ,a060 

1.61 1.97 
2.55 3. 12 

E ::: 

2.27 
3.61 
4.73 
6.73 

Et 
bI29 
6.40 

2.78 
4.42 
5.79 
7.01 

3.01 
4.77 

Ei 

3.21 
5.10 
6.69 
8.10 

6.66 

ii 
9: 09 
9.83 

8.14 
9.19 

10.19 
11.13 
12.04 

Ei 
11: 00 

1:: 
11: 76 

12.03 12.86 
13.01 13.91 

7.46 
7.95 

2:; 
9:34 

6.76 
6.64 

E 
8: 62 

lg.14 
9.74 

:i:!i 
11.43 

10.66 

::: ii: 

:tii 

:;it 
13: 32 
14. OG 
14.76 

9.77 

it: iti 
11.04 
11.44 

11.97 
12.50 
13.01 

:t t:: 

::: i i 
lb. 03 
lb. 61 
16.18 

ii: :i 

E 
18.09 

16.93 
17.67 
18.40 
19.12 
19.82 

18.29 

:t “8: 
20.65 
21.41 

19.65 20.74 
20.41 21.66 
21.25 22.64 
22.08 23.41 
22.89 24.27 

14.60 16.75 
14.98 17.30 
lb. 45 17.84 
lb. 92 18.33 
16.38 18.91 

18.72 

:ii 
20: 65 
21.14 

20.51 22. lb 
21.19 22.89 
21.81 23.61 
22.51 24.32 
23.X 25.02 

E- 
25.24 
25.99 
25.74 

:t :: 
14.46 
14.82 
lb. 17 

19.43 
19.95 

2% 
21.46 

23.N 
24.4% 
25.01 
25.65 
26.2; 

26.71 
243.39 

~Ei 
2X7:38 

27.48 
28.21 

2: 
30.34 

lb. 62 

:g”:Ei 
16.53 
16.87 

21.94 
22.43 
22.91 

1::’ 1 

24.31 
25.44 
26.bE 
27.65 
28.71 

ii:: 
25.61 
26.14 
26.65 

26% 
27.4 

~~ 
29: 21 

17.20 

:Ei 
19.57 
20.33 

21. oe 

g;; 

23: 97 
24.N 

21. OE 
21.81 
23.24 
24.63 
26.98 
27.30 

27.1s 
23.4i 

E 
32. li 

33.g 
34. 45 
36.76 

2:: 
43.u 

29.71 
31. l< 

it: 
35. 2: 

34.39 
36.01 
37.59 
39.14 
40.65 

36.5: 
37.71 
40.24 

:2 
47. a 

39.43 42.16 
40.81 43.62 
43.48 46.48 
46.08 49.26 
48.61 51.96 
51.07 64.59 

$1; 

32.28 
33.46 

40.42 
42.20 
43. 94 
46.64 
47.32 

:t :: 
49.1: 
51.0: 
52. !X 

49. bl 
b1.a 

2: 
57. Q! 

67.16 
59.63 

EZ 
66.92 

34.62 42.41 48.97 6-l. 74 59. % 64.77 69.26 

3.41 
5.41 

::05; 

9.97 

:t: 
13.64 
14.76 

lb. 82 
16.86 
17.87 
18.85 
19. SO 

25.12 
26.96 
26.77 

!E 

29. lb 
29.92 

FE 
32: 18 

ii: 
34.36 
35.07 
36.78 

36.43 
38.19 

E 
43: 13 

“6: ;: 
7.47 
9.06 

10.51 
11.87 

::: :: 
lb. 55 

21.86 
22.82 
23.76 

2% 

26.48 
27.35 
28.21 
29.06 
29.90 

22 
32.34 
33.14 
33.92 

24 
42: 03 
43.76 
46.46 

47.12 
48.77 
61.97 
55.08 
58.99 
61.04 

63.91 

~~:; 
72: 17 
74.82 

77.42 
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Table l.-Velocity of water, u, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2. n= .OlO-Continued 

.0055 .0040 .OOOK .00x .0075 A080 

- 

.008( .olOO 
- - - - 

3.77 3. 94 
6.98 6.21 

i:: K 

4.10 
6.50 
8.52 

10.32 

;g 
8.8! 

10.71 

4.55 
7. 22 
9.46 

11.45 

4.6( 

ii::! 
11.81 

4.95 
7.86 

lo. 3a 
12.45 

11.02 11.51 11.98 
12.44 13.oc 13.53 
13.79 14.4c 14.99 
15.08 15.75 16.39 
16.31 17.03 17.73 

:90” 
15.5; 
17.01 
18.U 

2: . I 
1:: ii 

:::ii 
16.11 
17.6C 
19.04 

13.29 13.7( 
15.01 15.4; 
16.63 17. l! 
18.18 18.7! 
19.67 20.2; 

::ii 
:s . L 
14.u 
15.92 
17.64 
19.2s 
20.8f 

14. 48 
16.36 
18.13 
19.31 
21.43 

18.27 
19.47 

2: 
22.87 

19.02 

z4 
22.65 
23.80 24.7c 

it.;; 
23: 07 
24.33 
25.57 

21.10 

i% 
25.13 
26.40 

21.7! 
2s. 1; 
24.H 
25.9( 
27. 2: 

22.99 
24.50 
25.96 

3% 

22.92 

EEi 
25.89 
26.84 

23.94 
25.00 
26.03 

22 

25.8E 
27.0( 

itit 
3O:o:a 

27.65 

Ei 
31.22 
32.37 

28.5c 
29.7: 
30.9$ 
32.18 
33.36 

29.32 
30.61 

E:Z 
34. 33 

30.13 
31.45 
32.75 
34.02 
35. 27 

29.00 
29.96 
30.91 
31.84 
32.75 

30.19 
31.19 

2 :: 
34:09 

32. 43 

EE 
35:59 
36.62 

k% 
36.79 
37.89 
38.98 

35.52 
36.70 

ii: %I 
40.11 

%f 
38:89 
40.06 
41.21 

ii: i i 
33.92 
34.75 
35. 58 

33.66 35.03 
34.55 35.96 
35.43 36. 88 

2 fi 2::; 

36.35 
37.32 
38.27 
39.21 
40.13 

37.63 

2: :; 
40.58 
41.54 

2::: 
10.91 
11.91 
12.91 

40. 06 
41.12 

2;: 22 
44.23 

41.22 42.35 
42.31 43.47 
43.39 44. 58 
44.46 15.67 
45.51 16.76 

36.39 

;x 
38:78 
$9.56 

38.01 

EE 
40. 54 
41.31 

lo”:Z 2: :I! 
41.30 42.86 
42.15 43.75 
43.00 44.62 

42.49 13.89 45.24 46.55 
43.43 44.86 46.24 47.58 
44.36 45.82 47. 23 43.60 
45.28 46.77 48.20 49.60 
46.19 17.71 49.17 30.60 

17.82 

% 
a.96 
51.99 

40.33 42.12 13.84 
42.23 44.10 15.90 
14.08 46.04 k7.92 
15.90 47.94 19.90 
17.68 49.80 il. 34 

45.50 
47.64 
49.73 

E: :; 

47.09 18.64 
19.31 XJ. 93 
51.43 i3. 16 
53. 60 i5.36 
55. 68 i7.51 

!%I 
54.80 
57. 06 
59. 28 

51.59 
54.01 
56.39 
53.72 
jl.00 

$3.60 
ib. ba 
i7.93 

E; 

k9. 43 51.63 i3.74 
51.1: 53.4: 55.61 
54. 51 56.9: 59.26 
57.7f 60.3: 62.80 
60.93 ea.64 66.24 
64.02 66.8f 69.59 

55.77 57.73 
57.71 59.7z 

E: :! 
68. 7: 

Z2 
71.1: 

72.2: 74.7: 

61.45 

63. 5s 
67.71 
71.81 
75.7! 
79. a 

33.23 
65.43 
69.73 

2 :: 
81.89 

x.97 

67.23 
71.64 
75.92 

~::~ 

67.03 
69.9s 
72.86 

E tt 

70.01 

%?I 
79:Of 
81.9E 

72.87 

:I ;: 
82.29 
85.31 

75.6: 
78.9~ 
82.2( 
85.3s 
88. E 

78.2i 
81.71 
85.W 

22 

83.3: 
86.9C 
90. .5! 
94.1C 
97.51 

ii:: :; 
93.21 
96.83 
00.38 

81.20 84.81 38.27 91.61 94.82 97.93 m. 94 03.87 06.72 

5.08 
8.07 

:I 2 

23.59 
25.14 
26.64 
23.10 
29.52 

30.91 
32.27 

2 ii: 
36.19 

37.44 
38.68 
39.90 
41.10 
42.28 

43.45 
44.60 
45.74 
46.86 
47.97 

49.07 
50.15 
51.22 

Ei 

54.38 
56.94 
59.44 
$1.39 
x.30 

36.66 
B. 97 
‘3. 50 
‘7.89 
82.16 
~6.32 

‘0. 38 
#4.36 
8.25 
2.06 
5.81 

9. 49 



20 HYDRAULIC AND EXCAVATION TABLES 

Table l.-Velocity of water, v, in feet per second, based on 
Manning’s formula u= (1.486/n)r%l/2, n= .OlO-Continued 

s 
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ii:6 
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i:i 

6.1 
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6. 
6. 
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.@l .oa 
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7.19 
11.41 
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18.11 
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35.55 
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E: 2 
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51.25 
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53.s 
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E:Z 

it:! 
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2:: ’ 
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127., 
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154. 

as 34 

- 
8.80 10.16 

13.97 16.13 
18.31 21.14 
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15.74 
29.06 

Et:;: 
33.09 

it2 
37.19 
40.66 
43.98 

iEli 
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43.67 
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47.18 
5o.m 
53.27 
56.20 
59.04 

53.54 
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30.46 
62.63 
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67.2C 
69.81 
72.3i 

64.36 

:E 
71.19 
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36.9( 
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95.9i 

E:E 
38.7: 
9il.M 
92. E 

98. 1: 
100.3l 
102.4! 
104.6 
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94. lf 
Wt. 6: 

102.91 
107.24 
111.3( 

108.7, 
113.8 
119.8 
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10 
51 

%iB 
147.1 
155. 
164. 
172. 

:fE 
170. 
176. ’ 
183. ! 

186.1 

130. 
188. 

ii i 
211: 

218. 

- 

.os 

11.36 
18.04 

2: 

12.45 13.45 14.37 15.25 
19.76 21.34 22.82 24.20 
25.89 27.9; 29.90 31.71 
31.37 33.38 36.22 38.42 

33.23 

ii: EE 
45.46 
49.17 

Ef 
45.55 
49.79 
53.86 

52.75 57.78 
56.21 61.57 
59.66 65.25 
62.83 68.82 
66.01 72.31 

62.41 
66.50 

;I 5 
78.10 

69.12 

E: :i 
78.05 
80.91 

75.71 81.73 
79.04 85.33 
82.30 38.90 
35.50 92.35 
88.64 95.74 

83.73 91.72 99.05 
35.50 94.75 LO2.Z 
89.22 97.74 105.55 
91.91 loo. 63 108.74 
94.55 103.58 111.8; 

97.16 106.43 114.9l 
99.72 109.25 118.01 

LO2.2i 112.04 121.01 
LO4.7E 114.79 12.3.N 
LO7.Z 117.50 126.9: 

109.7: 120.19 129.8: 
112.14 122.84 132.6s 
114.51 125.47 135.5: 
116.91 128.07 138.3: 
119.24 130.6.E 141.1: 

121.5< 

:gg 

138: 3! 
143.7 

133. x 143.8 
139.45 150.6 
145.H 157.21 
15l.N 163.7. 
157.4s 170.1 

‘ziO! 
164: i 
174. 
183.' 
193. I 

‘%I7 
130: ( 
190. i 
201. : 
211. ‘ 

176.3 

:::: 
20s. 1 
217. 
223. 

.06 .07 .08 Ale JO 

- 
16.07 
25.51 

E:Z 

42.03 
47.46 
52.60 
57.50 
62.19 

44.58 

%i 
60.98 
65.97 

46.99 
53.06 
58.81 

2: 

86.72 70.77 
71.10 75.41 
75.34 79.91 
79.47 34.29 
33.50 88.56 

74.5s 
79.49 

r3.E 
es:35 

37.43 
91.27 
95.03 
98.73 
02.35 

E: !I! 
loo. 80 
104.71 
108.56 

97.75 
102.04 
106.25 
110.38 
114.43 

05.91 112.33 118.41 
09.41 116.05 122.33 
12.84l 119.70 126.18 
16.25 123.30 129.97 
19.60 126.85 133.71 

.22.w 130.35 137.40 

.26.15 133.81 141.04 

.!a.37 137.22 144.64 

.32.54 140.58 148.19 
L35.6E 143.91 151.69 

147.20 
150.45 
153.67 
156.86 
160.01 

155.16 
158.59 
161.98 
165.34 
168.66 

153.N 
161. W 
168.1: 
175. Of 
181.8( 

:% 
178.31 
185.6i 
192.8s 

iii: :!I 
187.97 
195.72 
203.32 

18% 5: 
195. ( 

“Z! 
232.: 
244. 

KG 
23i42 
246.30 
259.81 
272.96 

202.10 221. : 
210.98 231. : 
219.69 240. I 
228.22 250.1 
236.60 259.: 

244.33 268. 

239. 

- 

94 
68 

- 

309.63l 328.' 

285.81 
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Table 2.-Velocity of water, v, in feet per second based on 
Manning’s formula v= (1.486/n)rWl/2, n=.Oil 

0.3 0.4 0.5 

:6” :i 1:X 
.8 1.1 1.4: 

1.3 1.6. 1.91 
1. 5 1.8 2. lf 
1.6 2.0 2.3s 
1.8 2.21 2.61 
2.0 2.4! 2.8: 

2. 1, 
2. 2’ 
2.4: 
2. 5, 
2.M 

2.6: 
2.H 
2.9; 

2: 

2.41 

$2 
2.64 
2.72 

2 
fyi 

3.2; 

3. 4( 
3. 5: 

2 
3.84 

3.44 3.97 4. 4 
3.5f 4. 16 4.6~ 
3.74 4.32 4.g 
3.8s 4.49 5.0: 
4.02 4.65 5. X 

4. 17 
4.31 
4.44 

44:: 

2. 7s 
2.87 
2.94 
3.01 
3.08 

3.9! 
4.0: 

tif 
4.36 

4.84 5.59 6.21 
4.97 5. 73 6.41 
b.09 5. 88 6. 57 
5. 22 6.02 6.74 
5.34 6.17 6. 90 

3. 16 
3.22 

;:iJ 

4.46 5. 46 6.31 
4.56 5. 58 6.45 
4.66 5. 70 6.59 
4.76 5.82 6. 72 
4.85 5.94 6.86 

3. 50 

E 
3.98 
4. 13 

4.94 6.05 6.99 7.82 
5. 18 6. 34 

8. 56 
7. 32 

6.40 
8. 18 8.97 

6. 62 7. 64 
5. 63 

8.54 
6.89 

9.36 
7.96 

5.86 
6.90 

7. 16 
9.75 

8. 27 D. 24 0. 12 

4. 28 

E 
5: 01 
5.28 
5.55 

::: 

E 
9:15 
9.61 

5. 81 
i.07 
1. 32 

I:: 

8.22 

I$ 

9.62 

0.06 
0.51 

Et! 
1.78 

r. 04 9.95 2.19 4. 08 i. 74 7.24 1. 62 

- - 
0.61 0.7 0.81 
1.02 1. 1 1.2 
1. 3f 1.5 1. 61 
1.6! 1.3 2.0: 

0.8 
1.3 
E 

2.1 
2. 4 

;;, 

3: II 

2.3‘ 
2. f3‘ 
2.9: 
3.u 
3.4 

2. 5 
2.8 
3. 1 

i:: 

i:: 
3.8: 
4.0, 
4. 2i 

3.71 4.0 
3. 9t 4. 2 
4. lf 4.5 
4.4: 4. 71 
4.6t 6.0 

4.87 
5.OE 

i:; 

6.21 

i::! 
5.9‘ 
6. l! 

4. 81 
4.97 

2 
5. 44 

5. 3f 5.90 6.3: 
5. bf 6.09 6.M 
5. 74 6. 26 6. 71 
5. 91 6. 47 6.M 
6.08 6.66 7. l< 

;:g 

7:38 
7. 55 

2 
8.07 

IZ 

8.3: 
8. 53 
8.71 

E 

9.25 
9.66 
0.11 

ES 

8. b7 0.58 

Z 
0:01 

2: 
1.20 

0.56 1. 81 
1.10 1.41 

0.50 

?E 

22 
3.59 

1.34 
1.73 
2.56 
3. 25 
3. 97 
4.68 

1.62 2.99 4.23 5.37 
2. 13 I. 56 4.86 
2. 63 

5.05 
1. 12 5.47 5. 71 

3.12 1. 67 6.07 7.36 
3.80 i. 21 6.66 Loo 

AM04 .oom 

0.9 0.91 1.03 
1.4 1.5 1.64 
1.9 2.0. 2.15 
2. 3 2.4 2.60 

2. 71 
3.0 
3.0 
3. 71 
4.01 

2.8: 
3.2‘ 

i:g”! 
4.2: 

tz 

iI:4 
6.6s 

i:: 

t”7: 
6:CHl 

i% 
6. 11 
6. 3! 
6. 51 

E 
6:33 
7.10 
7.36 

6.81 
7.0: 
7.2! 
7.4i 
7.6f 

7.61 
7.86 
8.11 
8. 36 
8.60 

7.K 
8. 11 
8.32 
8. 52 
8. 72 

8. 92 9.46 9.97 
9. 12 9.67 10.19 
9.31 9.88 10.41 
9. 51 .O. 08 10.63 
D. 70 .o. 29 10.84 

8. 89 0.48 11.06 
cl. 35 0.98 
D.81 

11.57 
1.46 12.08 

1. 25 1.94 12.58 
1. 69 2.40 13.07 

1. 12 2.85 
2.64 3.30 
3.36 4.17 
1. 16 6.02 
4.94 5.84 
5. 69 6.65 

13.66 

::z 
16: 83 
16.70 
17.55 

I. 43 
7. 16 

;:ii 
I. 24 

Z 
8.95 
0.68 
D. 40 

18.37 
19.18 

Ei 
11.61 

1. 11 l2.20 
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per second, based on 
n= .Oll-Continued 

- - 

1.13 
1.80 
2.36 
2.86 

,. 17 
,. 58 
,. 96 
. 33 
:. 69 

3.31 

:: ::: 

E 

i. 03 6.25 
i. 36 5.60 
i. 68 5.93 
i. SC 6.26 
3. 2f 6.57 

2 
7: 1t 
7.44 
7.71 

g:p 

7: 77 
8.06 

2; 

8. 5 

i:E 

i:: 
9.7 
9.9 
0.2 

E 
10.11 
10.44 
10. @ 

:E 
LO. 9 
11. 1 
11.3 

10.9: 
11.1: 

:E 
11: 81 

Il. t 

t;i 
13. : 
13. i 

12. 1 

ii:: 
13. 71 
14.3 

14. : 
14. : 

:::1 
17. ! 
18. ’ 

:“;t 
16.3 
17.3 
18.2 
19.2 

19. 
20. 

fi 
22: 

2 
21. E 

%i 

23. 24. I 

NM0 

i: if 
1. 45 
1.97 

:Z 
!. 54 
I. 08 

1. 27 
2.01 
2. 63 
3.19 

% 
1. 72 
3. a9 

i::: 
1. 78 
5. 23 
5.65 

.35 
!. 14 
!. 80 
I. 39 

3.44 

E 
1. 71 
5.10 

1. 57 
1.04 
L. 47 
k. 89 
5. 29 

1. 94 
1. 45 
I.93 
5. 39 
5. 83 

5.47 5.67 

E 
fi 51 

it; 
8: 76 

6.84 7.10 

5.87 

Es 

;:z 7.69 

3. 25 
3.66 

::3 
7.82 

Ei 
8: 37 
8.89 
9.01 

7.91 

ifi 
8: QE 
9.3( 

i: :! 
8.91 
9.25 
9.59 

!g! 

9: 21 

it: LO. 8: 

9.92 
0.2E 
0. 5E 

Ei 

LO. 0 
10.3, 
10. a 
10.8 
11. 1 

10.82 
ll.lC 
11.39 
11.67 
11.94 

11. 1: 
11.4: 
11. 7t 
12.0, 
12.X 

1.5: 

;yz 

12: 4; 
.2.71 

11.3 11.N 12.2: 12.6 13. M 
11.6 12. 01 12.4t 12.9 13. a 
11.8 12.3: 12.7: 13.1 13. 51 
12. 1 12.51 13.0: 13.4 13.8 
12.3 12.8: 13.21 13.7 14.1, 

12.6 
13. 2 
13.7 
14.3 
14.9 

13.0, 
13.6 

:z 
15: 4 

13. Fr 

2: ii; 
15.4 
16.0 

13.9 14.4 
14.6 15. cl 
15.2 16.7 
15. Q 16.4~ 
16.6 17.0 

16.4 
15,s 

::I 
19. ( 
2O.C 

16.0 
16. 5 

:‘,:: 
19.7 
20.7 

16.8 
17. 1 
13.31 
19.3 

2: 
21. 1 
22. : 

17.6 
18.2 
19.4 
20.6 
21.7 
22.e 

20.! 
21. I 
22. 
23. I 
24. 

21. I 

iti 
24: ! __ 

ii:: 
25. i 
26. ! 
27. : 

23.9 

%:E 
27. C 
2s.c 

25. 28. 29.t 

- 

IO70 0076 

- - 

aoso 

1.39 

i% 
3.49 

1. 42 
1. 26 

i:: 

1.46 

Ei 
3: 88 

4.05 
4.58 
5.07 
5.54 
6.04 

4. 16 
4. 70 
5. 21 

iI:: 

4. 27 
4.82 

% 
6.32 

6.78 

EZ 
8.08 
8.49 

8.89 

E2 
,o. 03 
IO. 40 

2 
.l. 16 
I. 5: 
.l. 8! 

LO. 76 
11.12 
11.47 
Il. 82 
12.16 

11.8 
12.11 
12.4 
12.7 
13.0 

12. 1: 
12. 5( 
12.8: 
13. 1: 
13.4 

12.49 
12.82 
13.16 
13.47 
13.79 

13.3 13.7, 
13.6 14.0 
13.9 14.3 
14.2 14.6 
14.6 14.9 

14.11 
14.42 
14.73 
15.03 
16.33 

14.8 16.2 15.63 
15. E 15.9 16.37 
16.2 16.6 17.09 
16.6 17.3 17.79 
17. t 18.0 18.48 

:i:i 
2O.C 
21. : 
22. ’ 
23. ! 

:x 
265 
21. f 
23.C 
24.1 

24. I 
25. ’ 
26. ’ 
27. I 
23. I 

25. : 
26. ‘ 
27. ! 
28. t 
29.1 

25.98 
27.13 
28.24 

ii:: 

29. 30.1 31.48 
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Table Z.--Velocity of water, v, in feet per second, based on 
Manning’s .formula II= (1.4S6/n)r%“2, n= .Oll-Continued 

- 
.ooto A016 .0020 

1.46 
2.32 
3.04 
3.68 

1.79 

;:E 

2.07 

Et 
6.21 

g 

5184 
6.32 

$ 

8.26 
8.94 

8.31 9.59 10.72 11.75 12.69 13.66 14.39 
8.85 10.22 11.43 12.52 13.52 14.45 15.33 
9.38 10.83 12.11 13.26 14.33 15.32 16.24 
9.89 11.42 ian 13.99 15.11 16.15 17.13 

10.39 12.09 13.42 14.70 15.88 16.97 18.00 

8.89 

2 ;: 
10.03 
10.40 

10.88 12.57 14.05 15.39 16.62 17.77 18.85 
11.36 13.12 14.67 16.07 17.36 18.55 19.68 
11.83 13.66 15.27 16.73 18.07 19.32 20.49 
12.29 14.19 15.87 17.38 18.77 20.07 21.23 
12.74 14.71 16.45 18.02 19.46 20.81 22.07 

10.76 13.18 15.22 
11.12 13.62 15.73 
11.47 14.05 16.22 
11.82 14.47 16.71 
12.16 14.89 17.19 

12.49 15.80 17.67 
12.82 15.70 18.13 
13.15 16.10 18.60 
13.47 16.50 IQ. 05 
13.79 16.89 19.50 

14.11 

:::Z 
15.03 
15.33 

17.28 19.95 
17.66 20.39 
18.04 20.83 
18.41 21.26 
18.78 21.68 

16.63 19. lb 
16.37 20.05 
17.0s 20.93 
17.79 21.79 
18.48 22.64 

2::; 
24.17 
25.16 
26.14 

19.H 
19.83 
21.13 
22.39 

E:E 

23.47 
24.29 
25.88 

zi 
30.39 

27.10 

311 
33.40 
35.09 

36.75 

3:Z 
41.49 
43.02 

44.51 49.77 

.0026 

2.31 2.53 

z: 
5: 82 

::;i 
6.38 

2.73 
4.34 
5.69 
6.89 

17.02 
17.58 

:i:; 
19.22 

18.64 
19.26 
19.57 
20.47 
21.05 

Z% 
21.46 
22.11 
22.74 

19.75 

$fj 

21: 80 

21.64 
22.21 
22.77 

Ei 

2% 

2% 
25. 80 

%t 
23.28 
23.77 
24.24 

24.43 
24.97 
25.51 
53.03 
26.56 

ii% 
27.55 
28.12 
28.69 

30.30 
31.35 
33.41 
35.40 

Kt 

33.19 35.85 

E:E g: $ 

2: if 
41.8; 
44.1s 

42.98 46.41 

41.08 
42.89 
44.66 

Eli 

48.61 51.97 
50.7: 54.25 
52.84 56.49 
54.8C 58.68 
56.91 60.84 

68.86 62.95 

Al030 AN%6 .0040 

2.92 

ti 
7. 36 

3.10 
4.92 
6.45 
7.81 

8.54 

l%i 
11: 69 
1264 

9.06 9.55 
10.23 10.79 
11.34 11.95 
12.40 13.07 
13.41 14.13 

21.53 22.84 
22.24 23.59 
22.94 24.33 

%f El% 

2% 
28.30 
26.94 
27.58 

26.50 
27.20 
27.89 
28.58 
29.25 

29.92 

2s 
31: 89 
32. 53 

31.26 
32.74 
34.18 
35.59 
36.97 

38.32 
39.66 
42.26 
44.73 
47.24 
49.63 

.ooM .OOKO 

3.27 
6.19 

iit 

19.87 

i% 
22: 44 
23.26 

24.07 
24.87 
25.65 
26.42 
27.13 

Et:; 
Xi:40 
30.12 
30.84 

31.64 
32.24 
32.93 
33.61 
34.29 

iti 
38.21 
39.79 
41.33 

41.85 

$5 

52.81 
55.49 

68.10 
60.65 
63.16 
65.61 
68.02 

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%l~2, n= .Oll-Continued 

- 
.065 I 

- - - 
s 

\ I 

“d: 
0:o 
0.8 

IO66 .0060 .oom .0080 .I 8086 Al090 

- 
.ooss 

- 

loo 

::I 

t-1 
4:1 

6.1 
6.: 
6. 
6.’ 
6. 

6. 
6. 

2 
6. 

- 

ii: 
7.13 
5.63 

5.9c 
&St 

z 
9. fm 

a. 8’ 
!l. 7f 
Z2.6! 
23. 5: 
24.4l 

33. a 
33. f 
34. t 
35. : 
35. f 

i$! 

40.i 
41. : 
43. : 

‘22 
49. 
52. 
55. 
58. 

3.58 

z 
9: 02 

LO. 46 

:t:o” 
14.31 
15.48 

16.61 
17.70 

:zi 
20: 79 

21.77 

“,izD: 
24.58 
25.48 

%:2 
28.1( 
28.94 
29.7t 

3Jl6l 
31.41 

if: 
33: 71 

34.5, 

E: i: 
36.8 
37.5’ 

2: 
41.8 
43.5 
45.2 

‘%” 
51. 
54. 
57. 
69. 

63. 

2: 
71. 
74. 

77. 

3.72 
5.91 

% 

LO. 89 
12.30 

tt4 
16: 12 

1 
1 

; 
I 1 

1.30 

t:i 
.5: 46 
.6.72 

1 I 
! 1 
! ‘ 
I : 
4 ; 

17.94 

kX 
21.37 
22.45 

22.6! 5 ! 
23.6! 5 : 
24.6: 3 

2:: : 

23.51 24.34 
24.64 25.41 
25.56 16.45 
28.55 27.48 
27.52 28.49 

ii: 
29.2: 
30.1 
30.9 

28.48 

2: ii 
31.26 
32.16 

31.8 
32.6 

2:: 
35. 1 

16 
‘6 
I4 
:2 
19 

37.32 

3388:kf 
39.7; 
40.5; 

39. I 15 
41. i I3 
43. ! 57 
45. I 16 
47. I 12 

41.31 
43.31 

2 2 
48. w 

“!il”f 
53. e 
57. c 
60.2 
63.2 

, 
i5 
17 
I9 
!2 
!7 

F&i.’ 
55. I 
59. : 
62.1 
65. I 

I% 
72. ( 
74. f 
77. ! 

!4 
6 

)l 
11 
i5 

% 
74. ’ 
77.1 
80. 

80. : 83. 

_- 

I 

, 

48 

- - 
4. Gil 
6.35 
8.32 

10.08 

11.70 
13.21 
14.64 
16. Oil 
17.31 

1 8.57 
1 9.79 
: a. 97 
: !2.12 
: t3.24 

ii: if 
31.41 
32.3f 
33. z 

38.6: 
39.41 

g:; 
41.91 

42.8 
44.8 
46.8 
48.7 
50.6 

52.4 

i: 
61. 
64. 
67. 

71. 
74. 
77. 
80. 
83. 

- 

87 
32 

1 

4.26 
6.76 
8.86 
0.73 

1 

: 

; 

2.45 
4.06 
5.59 

.7.04 

.8.43 

LXi 
21.6E 
22.8t 
24. CU 

; I IS.77 
: : 11.07 
i : 12.33 
i : 23.55 
I : 24.74 

t 1 
2 : 
3 
2 

% 
32. 4: 

2: . 1 

35.3 
36. 2 
37.1 
38. 1 
39.0 

31.38 
32.42 
33.44 
34.45 
35.44 

iv? 
41: 6 
42.6 
43.3 

41.12 
42.03 

2:: 
44.7: 

45.5f 
47.7: 
49.8: 
51.8: 
53.81 

Yi3: 
59.7 
63.3 

Fi’i 

55.8: 
57. I 
61.1 
65. ! 

%:1 

73.4 

;i:i 
82. f 
86.C 

75. 
79. ( 
82. 
85. 
88. 

89. I 91. 

4.38 
6.96 
9.12 

11.04 

::z 
9.37 

.l. 36 

t:: :; 
16.04 
17.53 
18.90 

0.34 20.90 
!l. 68 22.25 
!2.97 23. 6( 
M. 23 24. H 
546 26. lf 

t6.66 

ii::: 
39.10 
31.21 

, 

27.3s 
28.5: 

g: ;/ 

32.01 

32.2s 

Z: i4 
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Table %.-Velocity of waler, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n=.Oll-Continued 
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55.97 60.46 
59.32 64.07 
62.57 67.58 
65.74 71.00 

68.83 74.35 
71.36 77.61 
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Table 3.-Velocity of water, v, in .feet per second, based on 
Manning’s formula v= (1.486/n)r%@, n= .012 
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Table 3.-Velocity qf water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r%‘J2, n= .012-Continued 
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.46 
,. 34 

:Z 
.87 
.68 
.48 

,243 

- - 

70 

-- 

!2 
'8 

- 

1. 1 
1. i 
2. i 
2.6 

E 
4: 1 

9: 

E 
5:s 
6. 1 
6. 5 

6.8 

;:: 
7. 71 
7.91 

8. 24 

Ei 
D. M 
D. 3: 

I. 82 
1. 06 
1. 29 
1. 5.3 
. 76 

I : 
I 1 

! 1 
i 1 
I 1 
: 1 
, 1: 

1: 
1: 
1: 
1’ 

15.21 
15.74 

tz; 
13: 75 
18.70 

?ii 
E:42 
!?A 29 
w.15 

- 

.oo@ 

- 

3.: 

;:I 

4. i 
5. ( 

5. i 
5.; 

t4 
6.7 

i:; 

7. 9 
a2 

2. 41 
2. % 
3. 5; 
4. 1: 
4. 67 

1. : 

::1 
3.c 

3.! 
3. c 

::; 

5. 1 

5.5 
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5.45 
3. 07 

3. 18 

?E 
18.92 
19.96 
20.97 

1: 

1: 
1‘ 

:: 
l i 

1 
1 

: 1 
I 
2 

%i 
23:87 
24.80 
0.71 

22. 60 
D.59 
w. 56 
8.52 
!6.45 

l6.60 127.37 

k 
2. : 
3.: 

$$ 
3. 37 

3.5 

::i 
5. : 
5. E 

:: 

E 
7. 5 

‘8 
12 
i5 

I6 

; 

I2 
8 

'4 
'9 

; 
8 

: 

3.82 
4. 42 
4. 80 
5.36 
5.78 

8.87 
10.18 
10.51 
10.83 
11.14 

11.b 
11.4( 
Il. 7! 
12.0‘ 
.2.3: 

11.45 

:i% 
12.36 
12.64 

12.93 
13. 22 
13. 50 
13.78 
14.06 

i::; :i%l 
5. 27 15. 66 
5. 80 16.31 
6. 51 16.94 

7. 12 
7.72 

2; 
1.10 
2. 17 

17.67 

ts8:; 
m:as 
21.65 
t2.75 

I. 21 
4. 24 
i. 23 
I. 21 
1. 18 

I. 12 3.85 

.00108 



28 HYDRAULIC AND EXCAVATION TABLES 

Table 3.-Velocity of WUteT, v, in feet per second, based on 
Manning’s formula v= ( 1.486/n)r2/3s1f2, n= .012-Continued 
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Table 3.-Velocity of water, v, in feet per second, based on 
Manning’s formula u= (1.486/n)r%W, n= .012-Continued 
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.9676 .0080 .0085 
-- -- 

3.41 i: ii 5.42 Pii 3.7s Ez 6.01 
7.10 7.37 7.63 7.33 8.12 
8.60 8.93 9.24 9.54 9.84 

4.02 
6. 38 
8.36 

10.12 

9.98 10.36 10.72 11.08 11.42 11.75 
11.27 11.70 12.11 12.51 12.89 13.27 
12.49 12.97 13.42 13.86 14.29 14.70 
13.66 14.17 14.67 15.15 15.62 16.07 
14.77 15.33 15.87 16.39 16.89 17.38 

15.85 16.45 
16.89 17.53 
17.90 18.67 
y.. 2.g 

17.02 
18.14 
19.22 
20.28 
21.30 

17.58 18.12 
18.74 19.31 
19.85 20.47 
g:;; 2.l. 

2: i; 
21.06 
22.21 
23.34 

20.77 21.55 
21.6.8 22.54 
22.57 23.43 
23.45 24.34 
24.31 25.23 

22.31 

22 
25.19 
26.12 

23.04 23.75 
24.05 24.79 
25.04 25.81 
26.02 26.82 
26.97 27.80 

24.44 
2.551 
28.56 

2: i: 

25.16 26.11 
25.99 26.97 
26.81 27.82 
27.61 28.66 
28.41 29.48 

2% 

2:: 
30.52 

27.91 28.77 
28.83 29.72 
29.74 30.66 
30.64 31.53 
31.52 32.49 

29.19 30.29 
29.97 31.10 
30.73 31.89 
31.48 32.67 
32.23 33.45 

31.36 
32.19 
33.01 

E 2 

32.39 33.38 34.35 
33.24 34.27 35.26 
34.09 35.14 36.16 
34.93 36.00 37.05 
35.75 36.86 37.92 

32.97 34.21 
33.69 34.97 
34.41 35.71 
35.13 36.45 
35.83 37.19 

35.41 
36.19 

“3;: 2 
38.49 

36.57 37.70 
37.38 38.53 
38.18 39.36 
38.97 40.17 
39.75 40.98 

38.79 
39.65 

%i 
42.17 

36.53 37.91 
38.25 39.70 
39.94 41.44 
41.53 43.15 
43.20 44.83 

39.24 
41.09 

23 
46.40 

40.53 41.78 42.99 
42.44 43.74 45.01 
44.30 45.67 46.99 
46.13 47.55 48.93 
47.92 49.40 50.83 

44.78 46.47 
46.34 48.0 
49.33 51.2 
52.33 54.3 
55.20 57.2 
57.99 60.1; 

48.10 
49.71 
53.e 

~~:~ 
62.i 

60.72 63.0 
63.39 65.7 
66.01 88.8 
68.57 71.1’ 
71.09 73.7 

65.2: 
68.01 

;E4 
76: 3( 

49.68 51.21 
51.41 52,s 
54.78 56.4 
58.05 59.8. 
;62$ 6&; 

. .’ 

67.37 69.4, 
70.33 72.4 
73.23 75.41 
76.07 78.4 
78.87 81.9 

52.70 

EE 
6l.4 

68.; 

71.41 
74. w 
77. Ii: 
80. BI 
83.6l 

73.56 76.3 79.0: 81.61 34.1 86.54 

.0086 .oioo 
-- 

4. 13 
6.55 
8.59 

iii 

10.40 10.67 

12. 07 
13.63 :;:2 
15.10 
16.51 :“B:z 
17.86 18.32 

19.16 19.66 

2E 20.s5 
22: 82 22 
23.98 24.60 

25.11 25.76 
26.21 26.89 

is 2% 
29.3s 30. I6 

30.41 31.20 
31.42 
32.41 2% 

33.38 it% 34.34 . 

35.29 36.21 
36.23 37.17 

:::A: 2% 
38.96 39.98 

39.85 40.89 
40.73 41.79 
41.61 42.69 
42.47 43.57 
43.32 44.46 

44.17 45.31 
46.25 47.45 
48.28 49.53 
50.27 
52.22 iii:: 

54.14 55.55 
56.02 57.48 
69.70 61.25 
63.26 64.91 
66.73 68.40 
70.11 71.83 

73.41 75.32 
76.54 78.63 
79.M 81.87 

Et E:E 

38.93 91.24 
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Table 3.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r%lj2, n= .012-Continued 

- 

.Ol 

- 

8-Z .08 .04 .os .06 .07 .oE .08 

- 

JO 

:: 
8 
1:s 

6.0 

21 

4. 24 5.99 7. 34 8. 47 9.47 10.37 11. 20 11.98 12.71 13.39 
6.72 9.51 11.64 13.45 I 15.03 16.47 17.79 19.01 20.17 21.26 
8.81 12.46 15. 26 17.62 1 19.70 21.58 23.31 24.92 26.43 27.86 
.0.67 15.09 18.48 21.34 23.86 26.14 28.23 30.18 32.01 33.75 

.2.38 17.51 21.45 

.3.98 19.78 24.22 
-5. 50 21.92 26. 84 
16.94 23.96 29.34 
18.32 25.91 31.74 

it:; 
14:65 
37.88 
10.97 

24.77 

z% 
33.88 
36.65 < 

39.31 
41.89 
44.40 
46.83 I 
49. 20 

30.33 
34.25 
37.96 
41.49 
44.88 

32.76 35.03 

1::: 2E 
44.82 47.91 
48.48 51.83 

39.16 

2: ::: 
53.57 
57.95 

19. 66 
20.95 
12.20 
23. 41 
24.60 

34.05 
36.28 

ii: ii 
42.61 

L3.96 
46.84 
49.64 
52.36 
55.01 

52.01 

El% 
61.95 
65. 09 

25.76 
26.89 
28. oc 
29. 09 
30.16 

2: 
39.M 
41.14 
42.6! 

44.61 
46.58 
48. 50 
50.38 
52. 23 

48.15 
51.31 
54.37 
57.35 / 
60.26 / 

63.09 
65.87 
68. 59 
71.25 
73.86 

55.60 58.97 62.16 
59.25 62.84 66.24 
62.79 66.59 70. 20 

z: : 2 2 ;:: ?I 

68.15 
71.15 
74.08 
76.96 
79.78 

:tt! 
79. 20 
82.27 
85. 2s 

77. 28 
80.67 
84.00 
87.26 
90.47 

31. x 
32.24 
33.2E 
34.2: 
35.24 

44. 1: 

“4;:: 
48. 4: 
49.8: 

54.05 
55.83 

2: ii 
61.03 

51.52 
53.78 , 
56.00 , 
58.17 , 
60.31 I 

62.41 , 
64.47 
66. 50 
68.50 
70.47 

69.75 
72.01 
74.31 
76.5s 
78.7s 

82.56 
85. 29 

E: ii 
93.23 

88.2E 93.61 98.68 
9l.B 96.71 101.94 
94.OL 99.75 105.15 
96.8E 102.75 108.31 
99.6i 105.71 111.43 

36. 21 
37. li 
38. 1: 
39.0: 
39.9f 

51. 21 
52. 5l 

E: "2' 
56. 5: 

57.8: 
59. ll 
60. 3 
61. 6: 
62.81 

62. 72 
64.3E 
66.02 
67.64 
69.24 

ig 

87.3; 
89. 3< 

2 ii 
00.84 
03.32 
05.76 

102.41 108.63 114.50 
105. 1: 111.51 117.54 
107.81 114.35 120.53 
110.4: 117.15 123.49 
113. oi 119.93 126.41 

% 
42. 6! 
43. 5: 
44.4! 

70.8: 
72.3( 
73.9f 
75.4; 
76.91 

81.78 
, 

I(; :t 

ii: it! I 

I 1 
2:: I 1 
99.0; ’ 1 
103.1: i 1 
107. lf i 1 

?A.? la’ 
122.5 0 
129. E I1 

I3 
:::: 6 

150. f 14 
157. : 
163. i 

:;ti 15 

182. ’ 48 

91.4: 

ii: :! 
97. 41 
99. 3! 

08.18 115.6: 122.67 129.30 
10.57 118.21 125.3E 132.16 
12.94 120.7< 128. Of 134.99 
15. 28 123,s 130.71 137.78 
17.60 125.7: 133.34 140.55 

45.3 
47.4, 
49.5: 
51. 51 
53. 6 

55. 5 

ii:1 

ii:: 
71. s 

75.: 

2' 
85.i 
88. 

91. 

64. CJ 
67. 11 

X 
75. 7 

78. 4t 
82. 11 
85.71 
89. 3: 
92.8l 

01. 3: 

;t: :I 
15. 3: 
.19.8 

.lQ. 89 

.25. 53 
31.05 
.36.46 
141.76 

135.94 143.30 
142.34 150.04 
148.H 156.64 
154.71 163.10 
160.74 169.43 

96.1 
101. 

3.: 
106.C 
112.' 
118. ! 
124. I 

24. 2 
128. ! 
136. S 
145. 

:z:1 

, 
if: t: L 
93.3f i 1 
95.6: i 1 
97.92 ! 1 

Loo. 1E i 1 
102.35 ’ 1 
104.5f 

Ii 106.7E 
108.8i ’ I 

111. of 1 1 
116. 2: 

ii 121.31 
126.3 

t; 131.2' 

136.0( i9 I 140. i 
150. c 
158. S 
167. i 
176. : 

128.1: 
134.2l 
14O.u 
145.81 
151. 5! 

‘fi2fj 
173. : 
183. ! 

E? 

'Z2~ 
183. i 
194. i 
205. I 
215.1 

175.65 
181.76 
193.69 
205. 26 
216.50 
227.47 

106. 
111. 
115. 
120. 
124. 

129. 

130.~ 

:2; 
147: : 
152. ’ 

168. 
175. I 

%:’ 
197. 

204. 

184.1 49 
192. f 
200. ! 55 

22; 

199. : 
208. ( 
216. f 
225.c 
233.‘ 

213.03 225. I 238.18 
222.40 235.1 248.65 
231.57 245.1 258.90 
240.56 255.: 208.90 
249.39 264.! 278.83 

158.1 223. ’ 49 241. ! 258.071 273.: 288.53 
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Table 4.-Velocity of water, v, in feet per second based on 
Manning’s formula II= (1.486/n)r2/3s’/a, n= .Oi3 

- a 

I 
1 
I 1 
I 
I 
I 

- 

.ooo1d 

- 

.000: 

- - - 
.oooa .OOOoo( .0004 .oooi .OOOW 
- 

0.2 

2 
.7l 

0.3s 

:i 
.Qf 

1.4 

::; 
1.9: 
2.0: 

::2 
1.4! 
1.5: 
1.61 

1.81 
1.93 

2; 
in 

;I ;; 
2.51 
2.6! 
2.76 

::2 
1.8% 
LQC 
1.97 

2 
2:58 
2.68 
2.78 

2.81 
3.04 

EZ 
3.41 

2.04 

i: :; 
2.24 
2.30 

2.88 
2. 98 

2: 
3: 25 

3.53 

i:E 
3.87 
3.93 

2.36 
2.43 
2. 49 

Ef 

3.34 
3.43 

i:E 
3.69 

;I$ 

4.41 
4.52 

2.67 
2.73 
2.79 
2.84 
2.90 

3.77 

E 
4: 02 
4.10 

4.62 

2:; 
4: 93 
5.02 

2.96 
3. 10 
3.23 
3.37 
3.5c 

::Ei 
4.57 
4.76 
4.95 

5.12 
5.36 
5.60 
5.83 
6.06 

3.63 
3.76 

442 
4.47 
4.70 

6.28 

El 
7.34 
7.74 
8.13 

4.92 
5.13 
5.34 
5.55 
5.76 

8.51 
8.89 

El 
9.97 

5.96 8.42 0.32 

- 

0. 5! 
.81 

:::; 

1.6: 
1.8: 
2.0: 
2.21 
2.3i 

8E 

E 
1. 60 

i. 34 
i. 46 
i. 57 
i. 69 
i. 80 

O:i 
1.2 
1.5 

0.6 
1.0 

2: 

0.7: 
1.11 

::;: 

2: 

Z 
2.6 

2 
2.41 
2.7: 
2.9: 

2:; 

;:f 
3. li 

2.8 

tt 
3: 4: 
3. 51 

3.7( 
3.9: 

:"2' 
4:4; 

~~~ 
4.81 
5. o( 
5.14 

tii 

:z 
4:01 

4. aa 
5.16 
5.32 

% 

6.64 
6.68 
6.82 

K 

7.06 
'. 22 
'. 37 
'. 52 
'. 63 

3.61 
3. 92 
7. 23 
1. 5? 
7.8: 

;:!i 2 
:. 55 3. 14 

d. 91 d. b? 
0.25 9.8f 

8. 11 

2 
9.47 
Q.Qg 
0.5c 

EJ 

IO. 38 
10.95 
Il. 58 

0. 59 
a. 93 
3. 58 
1.21 
1.82 
1.42 

2 
1.95 
2.41 
2.87 

.2.04 
2.67 
3.09 
3.60 
4.10 

I:2 
1. 14 
1. 69 
i. 23 

3. 32 4.59 i. 76 

- - - 
0.7 

ki 
1:s 

0.8 
1.3 

tzl 

2.4: 
g 

ts"i 

3.8! 4.06 
4.11 4.32 
4.3! 4.58 
4.8 4.83 
4.8: 5.98 

6.11 
6.31 

E 
6.90 

E 

'3 
7:3&l 

7.09 
7.28 

;:L 
7.83 

8.01 

ET:;: 
8.53 
8.70 

8.87 9.35 
9.29 9.79 
9.70 10.22 

10. IC 10.66 
10.49 11.06 

i% 
1: 31 

t1"3 
11: 99 

1.98 L2.71 
2.64 (3.41 
3.28 14.09 

Z:E 
5.11 

E 

3. 84 

4. 75 lb. 55 
5.40 16.23 
6.03 16.90 
6.65 17.56 
7.27 18.20 

7.87 18.83 

2; 
1.82 
2.20 
2.56 
2.89 

E 
3: 78 

5.32 
5. 55 
5.78 
6.00 
6.22 

6.44 
6.65 
6.86 

ZJ 

7.47 

E 
8.06 
8.25 

11.47 

:~~ 
13.40 
14.13 
14.85 
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Table 4.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n= .013-Contmued 

- 

D. 92 
1.46 
1.91 
2.31 

5. 58 
5. 82 
6.06 
6. 30 
6. 53 

Z 
9. 2’ 
9.4 
9. 6: 

BO76 ‘6076 

5.82 

E 
6. 58 
6.82 

10. 2 
10.7 
11. 2 

:z 

12.5 
13.0 
13.8 
14. 6 

:i:; 

It 
i.15 
1. 61 

2.91 
3. 29 

i:Z 
4.31 

3. 02 
3. 42 
3. 78 
4. 14 
4. 48 

::ii 
5. 22 
5.51 
6.79 

4.86 
5. 12 

is 
6.01 

sd 

?I 
7: 3E 

t3 
7.83 

Ei 

iI; 

9. 5, 
9.71 

9.6: 9.9 
9.84 10. 2 

10. O! 10.4 
10.2! lo. 6 
10.4( 10.3 

1o.m 
11. 1: 
11.a 
12. 1, 
12.6 

13.6 
13.5: 
14.4 
15. 2 
16.1 
16.9 

17.7 

2; 
20.0 
20.7 

21.4 

11.0 
11. 5 
12. 1 
12.6 
13.0 

13.5 
14.0 
14.9 
15.8 

%Z 

18. i 
19. : 
2o.C 

2:: 

22.: 

1.07 
1.70 
2.23 
2.70 

4.97 

ii! 
5:92 
6.22 

t% 

E 
7:62 

9.1: 

g 

10. 11 

10. 3‘ 

$3 
11.0 
11.2 

2: 
12.5 
13. 0 
13. 5 

14. 0 
14. 5 
15. 4 

E 
18: 1 

19.0 
19. a 
20.7 
21.5 
22.2 

23.C 

I. 11 
1.76 
2. 30 
2.79 

i:E 
4.05 
4.42 
4.78 

3. 33 
3.76 
4. 17 
4. 56 
4.93 

5. 13 5. 29 
5. 47 5.04 
6.80 5.97 
6.11 6. 30 
6.42 6.62 

i:: 
8.9) 
9. 2: 
9.4l 

It: 
10. 21 
10. 5 
LO.71 

10. of 
10.91 

:is 
11: 6( 

11. a 
11.2, 
11.4 
11.7 
11.9 

12. 2 
12. 7 
13. 3 
13. 8 
14. 4 

14. 5( 14.9 
15.0 15.4 
15. a 16.4 
16.9 17. 4 
17.3 18.4 
18.7 19. z 

19.6 

E:! 
22. 2 
23.0 

%I 
22. ( 
22.f 
23.; 

23.8 24.! 

- 
0696 

1.17 
1.86 
2.44 
2.96 

I. 20 
1.91 
2. 51 
3.64 

E 
4: 29 
4.69 
5.07 

E 
4. 41 
4.82 
5. 21 

k% E 
6. 15 6.32 
6.48 6. St 
6.81 7. lN 

;: :z 
7. 75 
8.05 
8.35 

;:g 

.E 
8. ti 

E? 
9.21 
9.46 
9.7E 

;f! 

9: 41 
9. 78 

10.0: 

10.0: 
10.x 
10.5f 

;y ;: 
. a 

11.3: 
11.5: 
11.8: 
12.0 
12.3 

E 
10. & 
11. 1 
11.3 

Il. 6 
11.8 

2: 
12: 6 

12.5 
13.1, 
13.7 
14. 2 
14.8 

12.8 
13. 5 
14. c 
14. E 
15. : 

15. 3 
15.9 
16.9 

:::i 
19.9 

;;:: 

17.; 
18. < 
19.4 
20.1 

20.8 21. i 
21. 7 22.: 
22.6 23.: 
23.5 24.: 
24. 4 25.t 

25. 2 25.j 

3. 61 
4.08 
4. 52 

“5:z 

5. 74 
6. 11 
6. 48 
6.83 
7. 18 

9. 11 

it:: 
LO. 00 
LO. 29 

10.57 
10.85 
11.13 
11.46 
11.67 

13.23 
13.85 
14.46 
15.66 
15.64 

16.21 
16.78 
17.38 - 

2: ii 
21.60 

21.99 

%lt 
24.83 
25.74 

26.63 

lo@ 
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Table 4.-Velocity of water, v, in feet per second based on 
Manning’s formula v= (1.486/n)r%J/~, n= .013-&mtinued 

- 

.OOl( .*11 .olw 

- 
.ooso Al031 

- 
.004( 

- 

.004! 
- 

1.2 1.5 1.7 
1.9 2.4 2.7 
2.5 3. 1 3.6 
3.1: 3.8 4.4 

2.4 

2 
6.2 

2.76 
4.39 
6.75 
6.97 

5.1 

i:: 

E 

.OO.Z 

- 

::i 

9: 

i:: 

Ei 
8:4 

E 
10: 2 
10.8 
11.3. 

11.8' 
12.4 
12.8: 
13.4: 
13.9: 

14.4l 
14.81 
15.3! 
15.8: 
16.S 

16.71 
17. 11 
17. b! 

:t: . t 

18.S 

2 
7.i 

::i 

~:~ 
10.12 
11.06 
11.9% 

10.7: 11.41 
11.41 12. x 
12. 1: 12. w 
12.7s 13.6: 
13.8 14.3( 

12.1’ 12.83 
13.67 
14.49 
15.28 
16.06 

10. B: 
11. 11 
11. b< 
12.0. 
12.4; 

13.02 
13.60 
14.16 
14.71 
lb. % 

16. O! 
:; 1 
16: Qi 
17.6i 

15. Q! 16.81 
17.55 
18.23 
18. QQ 
19.68 

9.11 11. lf 12.81 
9.41 11.5: 13.31 
9.71 11.81 13.7: 

10. of. 12.2t 14.14 
10.29 12. Bc 14. b! 

:z 
16.81 
17.32 
17.82 

14.0; 
14.1X 
15.x 

E i 

:%i 
18: 16 
18.70 
19.24 

18.22 
18.8: 
19.41 
20.M: 
20 57 

19.3: 
19. Of 
20. b! 

E: ii 

20.37 
21.04 
21.70 
22.36 
23.00 

10.57 
10.85 
11.13 

:::B": 

18.31 
18.79 

:z 
20: 21 

is. 77 
20.30 
20.81 
21.33 
21.83 

Z:E 
24.88 
25.49 
26.09 

11. Q4 
12.20 
12.46 
12.72 
12.97 

22.33 23.87 

iE 
23: 79 

iii 

24.27 25.95 

;:ii 
27.86 
28.44 
29.01 

:E 
14.46 
15.05 
15.64 

16.20 

:Ei 
18: 44 
19.16 

18.71 
19.59 

Ei 
n. 12 24.73 

25.64 

32.91 24.75 
23.99 25.91 

E:E 2: 
27.aQ 29.26 

2% 45 
27.70 
28.92 
30.11 
31.28 

3% 
30: 67 
31.94 
33.18 

16.21 
16.78 
17.88 
18.95 
19.99 
21.00 

19.36 
!a 55 

22 
24: 48 
2.5.72 

it:: 
30.97 

E22 
36.37 

32.43 
33.56 

%i 
39: 97 
41.99 

36.26 
37.52 
39.98 
42.37 
44.69 
46.95 

21.99 
22.95 

g; 

Il. a9 
12.46 

K? 
l&3:40 

14.76 

tEi 
IQ: 2.5 
IO. 70 

Ei 
tl: 39 
43. a0 
l4.38 

:2 
u. 71 
S.45 
18.15 

43.97 
45.90 
4r. so 
49.65 
61.48 

2% 
50.70 
52.67 
54.60 

ZB. 63 32.62 17.67 12.11 16.13 49.83 53.27 56.50 69.55 
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Table 4.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)rWs1~2, n= .013-Continued 

2.90 
4.60 
6.03 
7.31 

3.15 
5. oil 

E 

3.27 
6.19 
6.80 
8.24 

3.39 3. 50 3. 60 
5.37 5.55 5.72 

E i::: E 

% 
10.61 
11.60 
12.54 

8.86 
10.00 
11.08 
12.11 
13.10 

l”dE 
11: 63 
12.61 
13.64 

;i:i 
13:08 
14. lb 

9.90 
11.18 
12.39 
13.54 
14.65 

E 
12: 79 
13.99 
lb. 13 

10.54 10.84 11.14 
11.90 12.25 12.53 
13.19 13.57 13.94 
14.42 14.83 15.24 
15.59 16.05 16.49 

13.46 14.06 
14.34 14.98 
15.20 15.87 
16.03 16.74 
16.84 17.69 

14.63 
15.59 
16.52 

ii: t; 

15.18 lb. 71 16.23 LB. 73 17.21 17.89 
16.18 16.75 17.29 17.83 18.34 18.85 
17.14 17.75 18.33 18.89 19.44 19.97 
18.08 18.72 19.33 19.93 20. 50 21.07 
19.00 19.67 20.31 20.94 21.54 22.13 

17.63 
18.41 

:x 
20: 64 

18.42 
19.23 
20.02 

E: ii 

19.17 19.89 20.59 21.27 21.92 22.56 23.17 
20.01 20.77 21.56 22.20 22.89 23.55 24.19 
20.84 Il. 62 22.38 23.12 23.83 24.52 25.19 
21.65 22.46 23.25 24.02 24.75 25.47 26.17 
22.44 23.29 24.11 24.90 25.66 26.41 27.13 

22.31 

2;:: 
24: 49 
25.19 

23.22 
23.99 
24.75 
25.49 
26.22 

24.10 
24.90 
2b.6a 

E: if 

24.94 
25.77 
26. 58 
27.38 
28.17 

25.76 
26.61 

2% 
29.09 

26.56 
27.43 
28.30 
29. lb 
39.99 

25.89 

2 if 
27.92 
23.58 

27.96 
28.71 
29.44 
30.16 
30.87 

28.95 29.90 

i%“d:: 
31: 22 

E; 
32: 24 

31.96 33.00 

30.82 
31.63 
32.44 
33.23 
34.02 

27.99 
28.61 
29.22 

2::: 

2% 
30: 52 
31.15 
31.78 

30.43 
31.10 

E: :; 
33.08 

31.53 
32.28 
32.97 
33.65 
34.33 

33.76 
34.50 
35.24 
35.97 
36.70 

31. c2 
32.48 

E% 
36.68 

32.41 33.72 
33.93 35.31 
35.42 36.66 

E:E 2% 

35.00 

Ei 
39.83 
41.38 

36.22 37.41 
37.93 39.17 
39.K 40.90 
41.23 42.58 
42.83 44.24 

if% 
42: lb 
43.89 
45.60 

3YE 
41: 93 
44.43 

:I 2 

39.72 
41.10 

ii::; 
48.91 
51.43 

41.34 
42.78 
45.58 
48.30 
50.95 
63.53 

FE 
47.30 
59.13 
52.88 
55.55 

44.4c 
45.95 
48.96 

2:;: 
57.50 

45.86 
47.46 
50.57 
53.59 
56.53 
59.39 

iti: iz 2:: 
52.13 53.64 
55.24 58.84 
58.27 59.96 
61.22 62.99 

51.56 53.81 
53.83 56.21 
56.06 Ea.54 
58.22 60.81 
60.3C 63.01 

56.05 
58.62 

ii%? 
65: 62 

ii::; k%: 
63.23 65.4: 
65.69 67. % 
68.10 70.4% 

64.10 
66.92 

%i 
75: 04 

62.4f 65.24 67.9C 70.47 72.94 75.33 77.66 

.0065 ,007o .0076 ,008o ,0086 . 0000 

3.71 
6.89 
7.71 
9.35 

27.33 

fE 
29.99 
30.86 

31.71 

K! 
34: 20 
35.01 

35.81 
36.60 
37.38 

Z:Z 

39.68 
41.65 
43.38 
45.17 
46.92 

3.81 

E 
9: 60 

3.91 
6.21 

E 
11.43 

ii: i: 
15.64 
16.91 

23.78 
24.82 
25.85 

2: ii 

23.07 
29.00 
29.92 
30.82 
31.70 

32.58 
33.44 
34.29 

2 iI; 

24 
39: 40 
40.22 
41.93 

i!i:z 
44.57 
46.40 
48.21 

41.83 
43.80 
45.72 
47.61 
49.46 

t:tt 
55: 11 
58.40 
61.80 
64.72 

61.27 

Pi! 
59.91 

2:: 

67.76 

x 
76: 62 
79.33 

82.09 84.22 

0100 
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Table 4.-Velocitu of water. v. in feet ver second. based on 
Manning’s formula” v”= (1.486/njr%~~2, A= .013-‘Continued 

- 
.oa 

- 

.le .Ol 
- 

Il. 43 
12.91 
14.31 
15.64 
16.91 

:Ei 
20:49 
21.61 
22.71 

ii:: 
30.69 
31.62 
32.53 

E 
35: 18 
36.05 
36.90 

37.74 
38.68 
39.40 
40.22 
41.03 

41.83 
43.80 
45.72 
47.61 
49.46 

“iiS 
56: 5 
59.9 

%E 

J3a .03 .M .06 .Ob .M 

5.63 6.77 7.82 8.74 9.58 10.34 
8.78 10.75 12.41 13.88 15.20 16.42 

ll.bO 14.08 16.26 18.18 19.92 21.51 
13.93 17.06 19.70 22.03 24.13 26.06 

::I2 
20.23 
22.11 
23.92 

IQ.80 
22.36 
24.78 
27.08 
29.30 

22.86 

EKz 
31: 27 
33.83 

25.56 
28.86 
31.99 
34.97 
37.62 

it% 
35: 04 
38.30 
41.43 

2X 

ZE; 
32.11 

31.43 
33.49 
35.49 
37.44 
39.33 

iti; 
40.98 
43.23 
45.42 

!K 
45: 32 
48.33 
50.78 

44.45 
47.36 

2:: 
55.62 

48.01 51.32 54.44 
51.16 54.69 58.01 
54.21 57.96 61.47 
57.18 61.13 64.84 
MI. 08 64.23 68.12 

41.18 
42.99 

2’5: 
48: 21 

47.55 
49.64 
51.69 
53.70 
55.67 

E% 
57.79 

ii% 

62.91 67.25 
65.67 70.21 
68.38 73.10 
71.04 75.94 
73.65 78.73 

49.89 

F%i 
54.76 
56.34 

57.61 
69.51 
61.39 
63.23 
65.05 

64.41 

ii:: 
70.70 
72.73 

E: 8 
75.18 
77.44 
79.67 

76.21 

2 if 
83.65 
86.06 

47.27 
48.52 
49.76 
bO.98 
52.18 

57.89 
59.43 

Ei 
63:Ql 

74.74 

;t if 
80: 60 
82.51 

81.87 
84.04 
86.18 

ii:;: 

C:E 
55.72 
66.88 
58.02 

Ei 
88.11 
89.93 
91.74 

99.86 
02.07 
04.25 
06.41 
08.55 

Eli 
64.66 
67.33 
69.94 

72.45 
76.86 
79.19 
82.46 
85.66 

:Ei 
91.45 
85.22 
98.92 

93.53 !02.46 
97.93 107.28 

102.24 .12. cm 
106.46 (16.62 
110.59 121.15 

10.67 
lb. 38 

2:; 
30.65 

98.3 

:iEi 
111. a 
115.1l 

%Y 
113: 0 
119.8 
126.4 
132.8 

114.65 
118.13 
126.4 
133.9’ 

:ti:: 

I2.5.59 
129.9( 
138.41 
146.71 
154.8( 
162.6? 

Eiz 
149: 5 

:iE 
17i6 

139.0 
145.1 
151.1 
167.0 
162.7 

156.41 

%:i 
175. $ 
182. M 

119.1 168.4 188.3: 

170.31 
177.71 
185.1: 

:E * a 

m6.3l 

183.9 

E : 
207.7 
215.3 

222.8 

- 

-_ 

.lm 

11.06 
17.55 

2: 

11.73 
18.62 
24.39 
29.65 

32.33 
36.51 

E 
47.84 

86.41 

%i 
94.85 
97.58 

E:Z 
99.51 

101.96 
104.37 

106.75 13.23 
109.11 15.73 
111.45 18.21 
113.76 20.88 
116.04 23.08 

L18.31 
123.88 
129.32 
134.66 
139.89 

25.49 

.s :; 
42: 83 
48.37 

‘g)$, 

159.9 
169.41 
178.7, 
187.81 

EC2 
169.6 
179.7 
189.5 
199.2 

196.6 
205. 2 
213.71 
222. cm 
230.1 

238.x 252.0 

12.36 
19.62 
25.71 
31.15 

38.15 
40.82 
45.24 
49.45 
53.49 

EE 
&SO 
68.35 
71.81 

75.19 

Eli 
84: 91 
88.02 

91.09 
94.10 
97.06 
99.98 
02.86 

Lo5.70 
.08.50 
.ll. 26 
.13.99 
.16.69 

IQ. 36 
.21.99 

:&Yi 
29.74 

!32 27 
r38.50 
.44.59 
50.55 
56.40 

Zf9.85 
129.52 
M. 99 
US. 27 
157.38 

i66.34 I 



36 HYDRAULIC AND EXCAVATION TABLES 

Table S.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2J3s1". n=.014 

0.26 
.41 

:z 

1.19 
1.27 
1.35 
1.42 
1.49 

::: 
1.70 
1.76 
1.83 

1.89 
1.95 

2 
2. 14 

2.18 
2.26 
2.31 

it::: 

2.71 
2. St 

i:$ 
3.i 

5.E 

- 

/ 

tit 
l:QO 
2.01 
2.11 

2.21 
2.30 

t:: 
i5a 

tti 
2.85 
2.94 
3.02 

3.88 

i% 
4: 42 
4.59 

4.76 
4.93 

E 
5: 87 
6.17 

6.46 
6.74 

E 
7.54 

7.82 

MQlS 

0.44 
2: 

1.12 

0.51 3.57 0.63 
.a1 .Ql 1.00 

1.07 1. 19 1.31 
1.2Q 1.45 1.58 

2 
1:63 
1.78 
1.92 

1.56 
1.70 
1.88 
2.05 
2.22 

2.06 2.38 
220 2.54 
2.33 2.69 
2.46 2.84 
2.58 2.98 

5: 
4.03 
4.15 
4.27 

4.39 
4.51 

::: 
4.85 

7.91 
8.2E 

gr 
9:2i 

9.13 

Z 
10.31 
10.69 

9. M 11.06 

ooas 
- 

::: 

Zi 
a. 48 

3.49 
3.64 
3.79 

EZ 

E 
4: 51 
4.64 
4.73 

4.91 

I% 
5.29 
5.42 

5.54 
5.6E 
5. n 

ET . 1 

g: 

Eg 

71% 

7.5l 
7.7s 
8.3( 
8.8( 
9. !2 
9.7: 

0.21 

tz 
1. 5: 
1.9: 

2.3; 

MO30 

1.84 

$g 

272 

i2.i 
2.49 

tz 

3. lb 
3.36 

i:; 

Ei 
4.16 
4.32 
4.48 

4.13 
4.31 
4.49 

:::: 

5.38 
5.52 

i::: 
5.93 

5.81 
5.96 
8.11 

E 

6.07 

fi 

ti6C 

6.7a 

3; 

7.95 

8.25 

t# 

LO. 16 
10.6a 

Ei 
9.82 

10.41 

Et 

11.18 
11.67 
12.15 
12.63 
13.09 

13.55 

12.08 
12.01 
13.13 
13.64 
14.14 

14.63 

00836 MO40 

- 

0.73 0.77 
1. 15 1.22 
1.51 1.60 
1.83 1.94 

EE’ 
2: 66 

2 

2.25 
2. 54 

Ei 
3: 33 

4.42 4.68 
4.61 4.89 
4.80 5.09 
4.99 5.29 
5.17 5.48 

5.35 
5.53 
5.70 
5.87 
6.04 

E 
6: 93 
7.10 
7.27 

::: 

E 
9.74 

l% 
10: M 
11.12 
11.74 
12.32 

12.91 13.69 
13.4 14.30 
14. a4 14.89 
14.B lb. 46 
lb. II 16.03 

lb.64 16.59 

wso 
- 

0.81 

::ii 
2.05 

3.77 
4.01 
4.25 
4.49 
4.71 

4.94 

t% 
5.57 
5.78 

Ei 
6: 37 
6.56 
8.75 

6.94 

;: i: 
7.48 
7.66 

7.84 
8.01 
8.18 
8.35 
8.52 

8.69 
9.99 
9.4Q 
9.89 

10.27 

10.65 

:Ei 
12: 44 

2: :i 

2% 
lb. 69 

E 

17.49 
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Table E.-Velocity of water, v, in feet per second based on 
Manning’s formula v= (1.486/n)r2/3s’/2, n= .014hontinued 

- 
3 

\ -. 

t 

8” 

: 
: 
8 

2” 
: 
8 

: 

: 
9 

L 

i 
1 

1 
1 
I 
i 
I 

, 

: 

: 

: 
1: 
1, 

1. 
1: 
II 

;1 

11 

- 
.ooo 
- 

0. I 
1. : 

k. 

2. ! 
2.8 

4; 

3. s 

2: 
4.7 
4.9 

t: 
5:ti 

2: 

19 

E 
7.0: 

;; 

/ 
f& 

xi 
&-I: 5I 

;:; 

9. 11 
9.54 
9. !x 
0.37 
0.77 

:.iz 
2:31 

!E 
4: 46 

6. 14 
5.81 

% 
7: 72 

3.34 

.006 $00 .OO( 
- - -_ - 

36 
52 

0. ! 

i i 
24 

2. : 
3. ( 

If.; 

4.C 

I1 
7 

il 
I4 
6 

g; 

3. ! 
4. : 

t: 

2: 
5.3 

2: 
5:o 
5.3 
5. 5 

4. t 
4.1 
5. : 
5. ! 
6. i 

5.6 
5.8 
6.1 

2; 

E 

:i 
6:8, 

7.3 

2 

s":: 

7.9. 
8.1: 

5 $ 

8. ?! 

8. 21 
8.4: 
8.64 

::; 

i 
I 
i 
I 

it! 

ii::' 
9.31 

9. WI 
0.37 
0.82 

::fi 

% 
1.23 
I. 70 
2. 15 

2.14 

E 
4.18 

El 

ZE 
3. 89 
k. 72 
i. 53 
5. 31 

It 
I:38 
i. 24 
i. 07 
I. 89 

5.46 
7. 18 
7.89 
I. 59 
3.27 

17.08 
17.83 
18.57 
19.29 
Kicm 

17 
18 

:i 
20 

2 
‘. 23 
‘. 97 
? 70 

3.94 ?Oo. 69 21 .42 

- - - - 

.OOO 

- - 

1. t 
1. t 
2. 
2! 

3. c 
3.4 
3.6 
4.2 
4.5 

4. i 
5. c 

:i 
5.9 

7 4.9 
I8 5.2 
18 5. 5 
ia 5.8 
16 6. 1 

6.4 
6.7 

2 
7.5 

;:8" 
8. 0' 

2 

7. 81 

it! 

t: 

a. 91 
1. 1: 

Ei 
1: 76 

!4 
‘2 

i 
1 

7 

i 

i 

: 
4 

r 

i : 
i 1 
i 1’ 
I 1 

I 1 
1 1 

1: 

:i 

:i 
l i 
15 

1 
1 

: 

: 

0.22 
0.44 
0.67 

2;; 

). 96 
.w 

1. 01 
!. 50 
1. 99 

1.32 
1.86 
2.38 

i:: 

% 
i. 31 
1. 22 
‘. 11 
'. 98 

E 
9.85 
0.62 
‘1. 38 

18.82 
19.85 
ZOO.46 
11.25 
32.03 

2.12 D.80 

.OOl 

- 

::: 
E 
3. 2 

9: 
4.4 
4.8 

5.t 

;I; 
6.C 
6. i 

$Z 
7: 4( 
7.61 
7.9; 

0. 5 
D. ?! 
Pi 
1:4i 

2 1 
lb. 75 
16.69 
I?. 61 
(8.50 

.9.3? 
!o. 22 
!l. 05 
!l. 87 
2.67 

19.90 
20.77 
21.63 
22.47 
23.29 

23.46 24.10 

1.15 
1.82 
2. 39 
2.89 

2;: 
4.20 
4. 59 
4.97 

5.33 
5.68 
6.02 
6.35 
6. 67 

Eli 
7.59 
7.88 
8.17 

8. 46 

E 
9. 28 
9. 55 

9. 81 

:Ei 
10.58 
10.84 

11.08 
11.33 
11.57 
11.81 
12.05 

12.28 
12.36 
13. 43 

t:: E 

tF%!i 
16.00 
.?. 59 
8.56 
9.50 

m. 42 
!l. 31 

:::i 
‘3.90 

4.73 
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Table 6.-Velocity of water, v, in .feet per second, based on 
Manning’s formula v= (1.486/n)r2~s1/2, n= .014-Continued 

- 
DO20 an5 3035 .0045 0050 

1.15 1.41 
1.82 2 23 
2.39 2.92 
2. 89 3.54 

4.11 
4.84 

.i% 
6: 08 

5.33 

ZJ 

6.67 

% 
9.01 

Ei 

ti: :i 
11.03 
Il. 37 
11.7c 

12.0: 13.88 
12.34 14.25 
12.6: 14.61 
12.9f 14.97 
13.z lb. 32 

11.08 13. 5: 
11.32 13.8: 
11.55 14.1: 
11.81 14.4l 
12. O! 14.7( 

12. z 
12.8t 
13.4: 
13.91 
14.5: 

% 
16.4 
17.1: 
17.7f 

lb. Of 
lb. M 
16.61 
17.51 

ii:: 

18.4 21.20 23.81 
19.01 22.03 24.63 
20.3: 23.43 26.2l 
21. 5. 24.88 27.8: 
22. 7: 26.24 29.34 
23.8 27.57 30.8: 

25.0 

ES:: 

2:; 

30.2 

E? 
3: 38 
4.09 

1.82 

% 
4: 57 

i:Z 
4.14 
5.01 

2.15 
3.41 
4.47 
5.41 

4.75 

E 
6.49 
7.02 

5.31 

::ti 

&8”5 

5.81 

El 
i95 
8.80 

6.28 

Ei 
8: 59 
9.29 

9.23 

11% 
10.93 
11.55 

9.97 
10.62 
Il. 26 
11.87 
12 47 

9.87 
IO. 31 

ii: :i 
11.66 

:zi 
1iOO 
12.47 
12.92 

12.09 
12.62 

:;:ii 
14.16 

13.05 
13.64 
14.20 

t‘% 

11.96 
12.36 
12.75 

:t :; 

13.37 

2: it 
14.68 
lb. 10 

14.65 
lb. 13 
lb. 61 
16.08 
16.54 

15.82 

tt: i i 
17.37 
17.87 

17.00 
17.45 

xi 
18: 77 

18.36 
18.8: 
19. 32 

E:Z 

E:i 
21: 61 
22.04 
22.54 

17.37 
18.19 

:i:: 
20.54 

19.42 

fi2.i 
22.10 
22.w 

21.25 

iit; 

25.1! 

22.96 
24.0( 
25. 1: 
26. l! 
27.1: 

26.08 
28.96 

g: ii 

32.1; 
33. 7; 

28.8; 

% 
32: 6( 
33.a 

32.21 
33.7( 
35. ti 
36. .4! 
37.7s 

28.1; 
29. l! 
31. o( 

E:? 
36.4; 

ii::! 
41.5: 
43. 1: 
44.7 

34.Ql 39.11 42. & 46.4 

2.30 
3.64 

.k;; 

6.71 
7.58 

E 
9: 93 

10.60 
Il. 36 

tz 
13: 34 

t% 
Ii 1E 
lb. 77 
16.35 

16.91 
17.46 
U.O$ 

:t f: 

19.61 
20. l! 
20.6t 
21. 1; 
21.6; 

22. 1: 
22 6f 
23. li 
23. 6: 
24.01 

% 
25. 8; 

2: . ! 

30.1. 
31. II 

40.8: 
42. I3 

ii:? 
47.8 

49.41 

2.44 
3.87 

2;: 

2.57 

t::: 
6.47 

22 
8.91 
9.74 

10.54 

7.51 

If:E 
10.27 
11.11 

11.91 
12.70 
13.45 
14. I9 
14.91 

lb. 61 

:I: 
17.63 
18.28 

18.91 
19. 54 
20.15 

E:Z 

21.95 
22. 53 
23.10 

it::; 

23.51 24.78 
24.03 25.33 
24.64 25.87 
25.05 25.41 
25.56 20.94 

33.67 
34.84 

~~~ 
41: 59 
43.60 

2;; 
47. OE 
48.x 
50.7c 

4b.65 
47.66 
49.62 

E:Z 

66.30 
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Table E.--Velocity of water, v, in feet per second, based on 
Manning’s formula u= (1.486/n)r2%*~2, n= .014-Continued 

\ , 

- - - - - 
.OObb 

- 

-0060 

- 

A066 .937~ .0071 .ooa .0081 .006l .oos .OlOO 
2. Bf 
4.27 
5.N 
6.76 

2.81 
4.4t 
6.8! 
7.0( 

;;: . . 

$9 
L 

12. bc 
13.32 
14.11 
14.88 
lb.64 

::fi 
IO.21 
11.2! 
12. Ii 

13. ot 
13.91 
14.74 
lb. bL 
16.33 

16.37 17. ic 
17.09 17.85 
17.80 18.59 
18.49 19.31 
19.17 20.02 

19.84 
20.49 
21.14 
21.77 
22.40 

22 
24.23 
24.82 
25.41 

24.04 
24.68 
25.31 
25.93 
26.54 

25.99 
26.57 
27.13 
27.70 
28.25 

27. lb 
27.75 

EZ 
29: 51 

28.81 

2 :i 
32.79 
34.05 

30.09 

%t 
34:24 
35.57 

35.31 
36.54 
38.93 
11.26 
13.52 
lb.73 

58.00 

!E 
40.67 
43.09 
45.46 
B. 78 

i?::: 
64.36 

~:~ 

so.58 

2.92 
4.m 
6.0s 
7.37 

3.B 
4.8' 

% 

i:: 
10.71 
11.71 
12.68 

8.81 
10.0: 
11. 1: 
12.11 
13.11 

13.58 
14.48 
lb. 34 
16.18 
17.cHl 

14.1( 
lb. 0: 
16.9: 

:;:2 

17.80 
18. 58 
19.35 

Z:E 

18.4; 19.12 
19. % 19.9E 

i% E: ii 
21.G 22.38 

21.66 22.3s 
22. 28 23.12 
22.98 23.8[ 
23.67 24. 5E 
24.35 25.27 

25.02 
25.69 
26. 34 
26.99 
27.62 

25.97 
26. BE 
27.33 

ii% 

Ei 
29.50 
30.11 
30.72 

B. 32 
29.97 
30.61 
Il. 25 
51.87 

31.31 
32.79 
34.23 

%z 

$2.50 
54.03 
15.52 
16.99 
IS. 42 

it:% 
12.33 
L4.85 
47.31 
19.71 

tP% 
13: 92 
16.55 
is. 10 
il. 59 

52.05 
54.34 
56.5s 

Eli 

i4.01 
i6.39 
KS.71 
io. 99 
i3.23 

13.05 lb.43 

- 
r$: 
6: r; 
7.9: 

9.U 

:z 
12: 5; 
13.a 

14.5% 
15.5: 

::: ii 
18.2E 

23.16 

E”6 
25: 42 
26.16 

26.88 
27.59 
2% 29 
28.99 
29.67 

33.84 

E 
38.29 
39.77 

ii: G”; 
45.47 
48. I8 

FE: 

55.91 
!!a. 37 
30.77 
53.13 
35.45 

37.73 

- - - 

3.2 

t: 
8.1 

3. 4‘ 
5. 4' 
7.11 
8.61 

18:; 
11.8, 
12.9 
14.0 

9.71 
11.0, 
12. 2r 
13.3! 
14.41 

lb. 0 
16.01 
17.0 
17.9, 
18.81 

E 
17.51 
18. b( 
19.46 

15.9f 
17. Oz 
18. O! 
19.04 
20.0( 

19.7, 20.31 
20. 6: 21.2! 
21.4: 22. 1: 
22.3( 22.9s 
23.1: 23.81 

20.9: 
21.85 

g.j: ;; 

24.62 

2; 
25.41 
26.2t 
27.01 

24. bl 25.37 
25.4; 26.21 
26.2f 27.04 
27.Oi 27.85 
27.8t 28.66 

27.7f 

2:: 
29.9; 
30. Lx 

29.44 
30.22 
30.99 
31.75 
32.51 

31.3: 
32.04 
32. 7: 

K 

132:: 
33.73 
$4.43 
16.12 

33.25 
33.98 
34.71 
35.43 
36.14 

34.74 

EP 
39: 54 
41.08 

$5.81 
37.60 
I9.14 
10.76 
L2.34 

kZ 
L8:40 
il. 29 
i4.10 
8.84 

i7.74 Lb2 
io. 28 i2.14 
i2.77 6.70 
15.21 i7.21 
17.60 19.63 

Sl. 25 
33.94 
23.58 

if: :o” 

IQ. Qb 2.10 T4.19 

- 
3. 5 

F:! 
8. 9 

10.3 
11. 6 
12.9 
14.1 
lb. 3 

16.4 
17. 5 

:i:: 
!a.5 

21. 5 

23”: 
24: 31 
25. l! 

26.0' 
26. 9: 
27. 71 
28.6: 
29.4l 

30.2! 
31.0! 
31.8! 
32.6: 
33.4( 

46.41 
L8.02 
51.17 
54.23 
57. 20 
so.09 

12.02 
15.69 
58.40 

~:~ 

‘6.23 

3.63 
5.76 
7.55 
9. lb 

16.85 
17.95 
10.03 
20.07 
21.00 

Ei 
32: 67 
33.47 
34.20 

38.34 2z 
44.21 
45.93 

47.61 
49.27 
62.50 
65.63 

Ei 

Ki 
70: 18 

Ed 

fs. 21 
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Table S.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)G%l~, n= .014-Continued 

10.63 13.03 15.10 16.88 18.50 19.98 21.36 22.65 23.88 
12.84 15.84 18.29 20.45 22.41 24.201 25.87 27.44 28.93 

10.61 15.01 18.33 21.23 23.73 25.06 28.08 30.02 31.84 33.57 
11.99 16.95 20.76 23.97 26.80 29.36 31.71 33.90 35.96 37.90 
13. 28 18.79 23.01 26.57 29.70 32.54 35.14 37.57 39.85 42.01 
14.52 20.53 25.15 29.04 32.47 35.57 38.42 41.07 43.56 45.92 
15.71 22.21 27.20 31.41 35.12 38.47 41.55 44.42 47.12 49.67 

16.85 23.83 28.18 33.70 37.63 41.27 44.53 47.66 50.55 53.28 
17.95 25.39 31.10 35.91 40.15 43.98 47.50 50.78 63.86 56.78 
19.03 26.91 32.96 38.05 42.55 46.61 50.34 53.82 57.08 60.17 
20.07 28.38 34.76 40.14 44.88 49.16 53.10 56.77 60.21 63.47 
21.04 29.82 36.52 42.17 47.15 51.65 55.79 59.64 63.26 66.68 

22.03 31.22 38.24 44.16 49.37 54.08 58.41 62.45 66.24 69.82 
23.05 32.66 39.92 46.10 51.54 56.46 60.98 65.19 69.15 72.89 
24.00 33.94 41.57 48.00 53.67 58.79 53.50 67.88 72.00 75.89 
24.93 35.26 43.18 49.86 55.75 61.07 65.96 70.52 74.80 78.84 
25.85 36 55 44.77 51.69 57.80 63.31 68.39 73.11 77.54 81.74 

;;:L 43.89 45.05 53.76 55.18 62.07 83.72 69.40 71.24 76.02 78.04 84.29 82.11 80.11 87.78 93.11 95.53 100.75 98.15 

32.67 45.20 58.59 65.34 73.05 80.03 86.44 92.41 98.01 103.31 
33.47 47.34 57.98 66.94 74.85 81.99 88.56 94.67 100.42 105.85 
34.26 48.46 59.35 68.53 76.62 83.93 90.66 Q6.91 102.79 108.36 

35.05 49.56 50.70 70.10 78.37 85.85 92.73 99.13 105.14 110.83 
35.82 50.66 62.05 71.64 80.10 87.75 94.78 101.32 107.47 113.28 
36.59 51.74 83.37 73.18 81.81 89.62 96.80 103.49 109.77 115.70 
37.35 62.82 64.69 74.69 83.51 91.48 98.81 105.63 112.04 118.10 
38.10 53.88 65.99 76.20 86.19 93.32 100.80 107.76 114.28 120.47 

38.84 54.93 67.27 77.63 86.85 95.14 102.76 109.86 116.52 122.83 
40.67 57.51 70.44 81.34 90.94 99.62 NV.60 115.03 122.01 128.61 
42. 45 80.04 73.5-I 84.91 94.94 llM.OQ 112.33 120.09 127.37 134.26 
44.21 62.52 76.57 88.42 98.85 108.29 116.Q6 125.04 132.62 139.80 
45.93 64.95 79.55 91.85 102.69 112.49 121.51 129.90 137.78 145.23 

78.21 110.60 135.45 156.41 174.88 191.57 206.92 22l.2Q 234.62 247.31 I I I I I I I I 
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Table B.-Velocity of water, v, in feet per second based on 
Manning’s formula v= (1.486/n)r2W’2, n= .0)1/j 

- - - 

“2 
:s” 
:; 
:i 

1.0 

1.1 
1. II 
1. 21 

::ii 
1.4 
1.5: 

::E 
1.71 

1.7: 
I.82 
1.86 
1.94 
1.9s 

2.05 
2. 1c 
2. 16 
2. 21 
2.26 

2.31 
2.36 
2.41 
2.46 
2.51 

2.56 
2.66 
2.80 
2.92 
3.03 

3.14 
3.25 
3.46 
3.67 

Z 

4.26 
4.45 
4.63 
4.81 
4.99 

6.16 

0. ; 
:i 
.a 
.Q 

::; 
24” 

;j 
1.8: 
1.9 

2: 
2. z 

;I $ 

2. 5t 
2.51 
2.61 

26 

2.9( 
2.9; 
3.01 

3. 1: 
3. x 

3.2; 

2: 
3: 46 
3.56 

E! 
3.96 
4.13 
4.29 

4.44 

E 
a:19 
6.48 
6.75 

z% 
s: 55 
6.80 
7.05 

7.30 

.ooOl 

- 

0.4 

:8” 
1.0 

1.2 
1.3 
1.5: 
1.61 
1.81 

1: 9: 
2. O! 
2. 1: 
2.21 
2.41 

2.5: 
2.61 
2. 74 

;g”I 

3. Of 
3. lf 
3.2f 

22 

3. bf 

!:7”i 
3.8: 
3.92 

::tt 
4.85 

FE 

5.44 
5.63 

% 
1: 71 
7. 05 

‘. 38 

;:;i 
I. 33 
I. 64 

i. 94 

- 

0.4 
.i 

::: 

::: 

::i 
2. a 

2.2 
2.3 
2.5 
2.6 
2.7 

2.9 

2 
3.2 
3.4 

4. II 
4.2 
4.3 
4.4: 
4.5: 

5. 1: 
5. 3i 
i. 6f 
i. 84 
i. of 

I. 2.6 
I. 5a 

i:g 

2: 

1. 52 

;s 
1: 62 
‘. 08 

8. 32 

- 
0.5 
1:: 
1.3 

1.5 
1.7 
1.9 
2. 1 
2.3 

2.4 
2. 6. 
2.8 
2.9’ 
3.1 

3. 21 
3.41 
3.5 
3. 61 
3.8 

4.51 
4.71 
4.8: 
4.9! 
5.M 

5. li 

E 
6: 51 
5. 62 

f!:; 
6.27 
6.52 
6.78 

.oMl 

- 

0. ! 
.I 

::; 

1. : 
l.! 
2.1 
2. : 
2. f 

2.7 
2. s 

2 r 

3.4 

i:; 

43:: 
4.1 

::i 
4.6 
4.7 
4.3 

E 
5.9! 
6.0‘ 
6.11 

2 
3.8; 
7. l! 
7. 4: 

7. 71 
7. 9f 
I. 49 
I. 9% 
I. 49 
b. 07 

I. 44 
I.90 

34 
.79 

1. 22 

1. 64 

060 

- 

0.f 

::; 
1. f 

1. E 
2. a 
2.3 
2. 5 
2.7 

2% 

3.5 
3.6 

2l 
4.1 

::i 

!:f 
5. 71 
5.81 
5.91 

3.75 
7. II 
7. 41 
I. 72 
1. 02 

I. 31 
I. 60 
I. 17 
1. 71 
I. 25 
I. 77 

.n 

.77 
‘. 25 
.73 
.2ll 

.66 

0. f 
1.0 
1.4 
1.7 

1.9 

2: 
2: 7 
2.9 

3.1 
3.3 
3.5 

2: 

4. 1: 
4. I 
4.41 
4. 6, 
4.8: 

4.9! 
5. II 
5.3: 
5.41 
5. b 

7. 25 

zi 
8: 25 
8.57 

::2 
3. 80 
1. 39 
I.95 
1. 51 

3.3’ 

;: $ 

3.6 
4. 1 

4.3: 

2; 
4. Q! 
6.X 

6.94 

;I 

7.64 

a.43 

1;: 
1: 02 

62 
!. 21 

!. 78 
I. 34 
I. 89 
. 43 
.96 

8. 48 

0.76 

2 
1: 91 

4.61 
4.81 
5.01 

.i:: 

E 
5: 95 
6. 13 
6.30 

6.43 
6.65 
6.82 
6.99 
7.15 

7.31 

E 
7: 79 
7.95 

8.11 
8.49 
8.86 

E 

:i:g 
14.65 
lb. 21 
lb. 77 

16.32 
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Table B.-Velocity of water, v, in feet per second, bas!d on 
Manning’s formula v= (1.486/n)r2WP, n= .0X-Contlnued 

- - - - 
0066 0070 0076 

- 

0086 0100 
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0.79 

E 
2:00 

2.32 

E:: 
3: 13 
3.44 

“;!I! 
4: 16 

:::i 

Ei 
5.2t 

ES 

5.8t 
6. O! 

;$ 

6: 6; 

6.7< 
6.9: 
7. l! 
7.3: 
7.51 

7. Bi 

E’: 

i::: 

3 

$2 
10: O! 

10.4: 

:p ;: 
12: li 
12. a! 
13.54 

14.1: 
14.7! 
lb.31 
15. D 
16.5, 

17.1: 

0.83 
1.32 
1.73 
2.04 

3.35 
4.10 

:2 
4:32 

i.;; 

5: 4( 
5.7( 
5.91 

6.11 
6.3: 
6. 5: 

“s:; 

3.0. 
8.1s 
3.3E 

ii:; 

8. @ 
9.3( 
9.71 

10.11 
10. bl 

10.81 
11.a 
12.0( 
12.7: 
13.4 
14.11 
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16.6 
17.2 

17.3 

2.53 
2.85 
3.16 

Ei 

44.02: 
4: 53 
4.78 
5.02 

6.3E 
6.55 
6.7$ 
6.9s 
7.1s 

7.3( 

; “7! 

7: 9i 
8. l! 
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8.52 
8.71 

“9::; 

E! 
10. 1c 
10.55 
10.9: 

g:; 

12.4f 
13.24 
13. w 
14.6: 

lb. 31 
16.0‘ 
16.7( 
17.3! 
17. w 

18.6 

- 

2.62 
2.96 
3.28 

% 

, 

5.45 
5.69 

l% 
6.38 

z! 

77.02 
7.46 
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8.05 

88:: 

8.6L 
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KY 
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t:: i i 

t:: :; 
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13.74 

:t:ii 
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:“s:: 
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- - 
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2.34 

2.71 
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4.31 
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4.86 
5.13 
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6.13 

E: 

6.84 
7.06 

77:: 
7.72 

7.93 
8.14 

iE 
8: 76 

8.90 

E 
9.55 
9.74 

: 

: 

Ei 
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.l. 74 

! ; 
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1 

i i 
I 1 
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12.59 
13.42 
(4.22 
lb. 00 
Lb. 76 

i ! 
I : 
1 
i 

LB.64 
17.23 
17.94 
18.63 
19.32 

1 19.9% 

2. so 
3.16 
3.51 
3.33 
4.15 

4.45 
4.74 

56% 
5.57 

5.83 
6.08 
6.34 
6.58 
6.82 

8. lt 
8.41 
8.6: 
8.8~ 
9. O! 

9.z 
9.46 
9.60 
9.86 

10.00 

10.25 

1:: ;; 
Il. 67 
12. .I2 

17. oz 

ii: ;I’ 
IQ. 2: 
19.9; 

20.6! 

.- 

5 

z 
2:05 
2.49 

2.89 

33% 
3.95 
4.27 

4.58 
4.89 
5.13 

% 

- 
1.02 

I:!: 
2.56 

2.97 
3.36 

K 
4.40 

4.72 
5.03 
5.33 

K 

Z 
0.7: 
6.9f 
7.24 

8.41 

.l:t 
9. li 
9.3 
9. w 

9.8 
0.03 
0.24 
0.46 
0.67 

Ei 
1.89 
2.3E 
2.8i 

3.3: 
.3.71 
.4.7( 
15.51 
16.4: 
17.24 

g i! 

19.6, 
10.4 
21.11 

21.0 

.04 

. 66 
!. 17 
1. 63 

I. 05 
1.45 

ifi 
k: 52 

4.85 
5.17 
5.47 
5. 77 
6.07 

9.6: 
9.8f 

1. 17 
1. 70 
2. 21 
2.72 
3.21 
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5: 1c 
6.W 
.6.8J 
.7.74 

.8.5; 

.9.31 
!O. l! 
!o. 9: 
81.7, 

D.5( 

- 

1.07 
1.70 

Zl 

“;.2 
3.92 

::2 

K 

77.z 
7: 63 

9.16 

%:f 

10: 11 

14.05 
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16.42 
17.32 
18.20 
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Table 6.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W”, n= .016-Continued 

- - - 
ml0 .OOiS .002a 

- - 

Ei 
2:z 
a 7( 

1. 5: 
2.4 
3. 1, 
3.8: 

3. 1: 

kg” 
4.2; 
4.64 

-- 

: 

: 

f 
) 
i 
I 

f 
I 
, 
, 

I 

I 

4.4: 

E 
6.01 
6. bt 

6. OS 
0.4( 
6.81 

2 

6.62 

;:i 

ia3 

i% 
10.30 
10.61 
10.92 

E 
11: Qc 
12.25 
12.61 

9.16 

E2.i 

1z 

11.22 
11.62 
11.81 

:% 

12.95 
13.36 
13.64 

ti:ii 

10.34 
10.57 
10.80 
11.02 
11.24 

12.67 
12.95 
13.23 
13. bo 
13.77 

14.63 
14.95 
15.27 
15.59 
LB.94 

:;:2 
12.53 
13.05 
13.66 

1 
1 
1 

1 

; 
1 

I 
I 

14.04 
14.70 

:z 
16: 6( 

16.21 
16.98 

17.72 
18.41 
19. Ii 

:::ii 
15.49 
16.42 
17.32 
IS.20 

:z 
18.Qf 

2:;; 
22.2s 

I 

i \ 

: : 19.05 
19.89 

5% 
22:31 

28.34 
24.36 
25.37 
26.36 
27.32 I : 

23.03 28.27 32.64 

.ooso 
- - 

1. BE 
2.66 

E 

1.8( 2. cm 
2.91 3. II 
3.8t 4.1: 
4.6l 5.01 

4. QI 
5. 59 

Ef 
7: 33 

6.4: 
6.13 

2 
8.0: 

Ei! 
9. 73 

10.26 
10.78 

10.30 

:::ZY! 
11.63 
12.06 

12.48 13.67 
12.89 14.12 
13.30 14. b7 
13.70 lb. 01 
14.09 15.44 

14.48 15.87 
14.87 16.29 

ti% 
15:QQ 

E 
17: 52 

16.36 
16.72 
17.07 

t;: i i 

t;:ii 
19.81 

2: 

19.86 
20.79 
21.70 
22.60 
23.48 

39.98 L3.18 46.16 

- 

.003s 

2. 1, 
3.4( 
4.41 
6.4( 

6.8( 
6.6: 
7.3: 
8.0: 
8. 6; 

9.3( 
9.91 

10.51 
il. OF 
11.64 

9.91 
10.6l 
11. I 
11.8! 
12.4: 

13.02 
13.61 
14.17 
14.71 
15.B 

1:: 23 
15. 74 
16.21 
16.68 

16.79 
16.31 

E 
li83 

(7.14 
17. 59 
!8.04 

:;: 2 

18.32 
18.81 
19.29 

%Z 

9.36 

iEi 

yg I . 

Il. 46 
!2.46 

i:; 

20.69 
21. lb 
21.60 
22.05 
22.49 

!Ef 
ra’ 76 

El 
41: 42 

lo.25 43.93 
Il. 73 44.61 

- 

.0040 

- 

.004d .ooso 

i:i 

6:Q4 

7.01 
7.91 

L% 
10.37 

11.12 
11.86 
12.56 
13.25 
13.92 

14.67 
16.21 
16.84 

::2 

17.66 
18.24 
18.81 
19.38 
19.93 

23.13 

22 

I:X 

25.63 

3; 

30: 31 

31.42 
32.81 
34.65 

ii% 
49.69 

42.61 

Z:E 
48.11 
49.88 

51.61 



44 HYDRAULIC AND EXCAVATION TABLES 

Table 6.-Velocity of water, v, in feet per Eecond, based on 
Manning’s formula v= (1.486/n)r%‘@, n= .016-Continued 

- 

.6066 .ww .W?O rsa 
- 

A600 .6006 .olW 

2.61 
3.99 

3 

1.66 
2.43 
3.17 
3.89 
4.60 

.8. ‘51 
9.13 

.9.73 
!Q.32 
Ml. 91 

44. 
46. 
48. 

2: 

64. 

Et 
6: 46 
6.61 

:z 
13: 76 
14.61 
16.24 

16.90 
16. W 
17.36 

E:s 

19.34 
19.98 

E:E! 
21.84 

E:x 
30.6 
31.9 
33.2 

2.73 
4.34 
6.68 
6.88 

2.33 

itit 
7: 14 

i-E 
10: 00 
10.93 
11. a2 

:zY 
14.32 
16.10 
16.87 

13.16 
14.02 
14.86 

ti: Z 

16.61 17.24 
17.34 18.00 
18.06 18.74 
18.76 19.47 
19.46 Ix). 18 

20.13 
xl.79 
21.46 

E:E 

34.24 
zi.8a 

2: 
20.7, 

E9” 
2816 
29.1 
29.7 

E 

2: 
33:s 

34.42 35.8 
36.62 37.1 
37.96 39.! 

:;:z ii:’ 
44.67 46.: 

“iii1 
41: 
43. 
46. 
48. 

83 
16 

61. 

3.03 
4.81 

i% 

3.12 
4.96 

!:E 

3.21 
6.10 
6.69 
8.10 

1 

: 2.70 

1Ef 
11.09 

:t :: 

9.13 

:::; 
.2.49 
.3.62 

9.40 
10.61 
11.76 
12.80 
13.91 

E 
7.04 

14.07 
14.99 
16.83 
16.75 
17.80 

.4. ml 
16.46 
L6.37 
17.27 
18.14 

14.92 
16.90 

it: ;; 
18.67 

0.89 

18.43 
19.24 
!a. 04 
20.81 
21.66 

19.00 
19.83 

f?E 
Lt.24 

19.66 
20.41 
21.25 

?Z:Z 

$1.62 
2.33 

!A. 41 

22.33 
23.07 
23.7s 
24.61 
25.21 

2:: 
25.24 
26.99 
26.74 

ii:: 
27.2 
27.9 
28.6 

1.71 
27.41 
28.1 
28.8 
29.4 

% 
29.; 

29.2 

,g 

31.8 

ii:: 
31.4 
32.1. 
32. i? 

31.3’ 
32.8 

it? . : 
37.1: 

ii:: 
35.4 

1:: 

33.4 
35.0 
36.6 
38.0 
39.6 

27.48 

5jg.g 

&ii 

al.@ 

;z 
33.01 
33.7: 

iif! 
37. M 
39.1’ 
4o.m 

%I! 
42. 

g:. 
49. 

“21: 
43. 
46. 
48. 
61. 

4029i9 42&l; 

46118 46:’ 
47.87 49.: 
60.50 51.! 
63.06 54.. 

62.18 53. 
64.48 56. 
50.72 68. 

I!% i% 

56.66 67. 
67. 99 69. 

63.211 65.29\ 67.3Ol 69. 

9.06 

tE 
13.21 
14.29 

tiz 
17: 31 
18.26 
19.18 

it% 
21.83 
22.63 
23.61 

9.91 
11.19 
12.40 
13.65 
14.66 

tz: 
17: 76 
13.73 
19.68 

::i: 
22.49 
23.27 
24.12 

28.97 
29.73 
30.49 
31.24 
31.98 

32.71 

22 

ii% 

66.26 
62.90 
65. XI 
68.94 
70.54 

72.99 
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Table 6.-Velocity of water, u, in feet per second, based on 
Manning’s formula u= (1.486/n)r2W/2. n= .01 ri-Continued 

- 

.Oi A.6 .os 
- 

3.39 
5.38 

i% 

4.79 5.87 6.73 
7.61 9.32 10.76 
9.97 12.21 14.09 

12.07 14.86 17.07 

9.91 14.01 
11.19 15.82 
12.40 17.53 
13.55 19.17 
14.66 20.73 

lb. 73 22.24 27.24 
16.76 23.70 29.02 
17.76 26.11 30.76 
18.73 26.49 32.44 
19.68 27.83 34.09 

29.14 

2: :i 
32.91 
34.12 

35.69 
37.26 
38.80 
40.30 
41.73 

43.24 49.93 
44.67 51.58 
46.07 53.20 
47.46 54.80 
48.33 54.38 

23 
30: 49 
31.24 
31.96 

40.97 60.17 
42.05 51.60 
43.12 52.81 
44.18 54.11 
46.23 55.39 

if:: 
43.29 
49.30 
60.29 

56.66 
57.91 
59.15 
60.37 
61.59 

36.26 

%!i 

:G! 

44.44 

:z 
51.9: 
54.7: 
57. b! 

FE 
65. M 
63.0~ 
70. & 

72.9! 

51.27 
63.68 
56.94 
63.35 
00.62 

62.79 

2: 
71.47 
74.24 

76.97 
79.04 
34.8; 

f:$ 

93.d 

:: it 
113: ai 
117.3! 
122. II 

126.4: 145.9 

.04 

- 

41.21 

2% 
46.64 
48.25 

57.93 
59.47 

%: ii 
63.95 

65.42 

EE 
69.71 
71.12 

;z 
79.25 
32.52 
35.73 

BY2 
98.0 

103.8 
109.5 
115. ff 

:EE 
131.0 
136. II 
141.0 

.OS .Q6 *7 

- 

1E 
15: 76 
19. OQ 

8.30 8.95 
13.17 14.23 
17.26 18.65 
20.91 22.59 

22.15 
25.01 
27.72 

Ei 

z; 
39: 71 
41.89 
44.01 

36.52 
41.06 

2G 
48: 21 

41.61 
44.34 
4%. 98 
49.56 
52.07 

50.48 
62.70 
54.87 

ii: :i 

64.62 
66.92 
69.26 
61.57 
63.83 

66.82 61.15 

ii: :8” ii::: 
61.27 67.12 
53.03 69.05 

66.05 
68.23 
70.38 

~~ 

EA. 77 
66.49 

iii: 
71.51 

76.64 
78.67 

:22 
84.61 

73.14 89.13 
74.76 81.90 
76.36 63.65 
77.94 85. 33 
79.61 87.10 

E2 
B3.61 
82.26 
05.85 

k% 
109. i 

:!%:: 
126.d 

134.7: 

:sz 
162: l! 
157.7: 

08.86 
112. I% 
120.0: 
127.16 

%A 

17.67 

EE 

:Ei 
152.2 

:zli 
160: 44 
166.6i 
172.76 

163.2 178.8( 

:iE 
173.2 
180.0 
186.6 

163.1: 

- 

I 

/ 

/ 

II 

II 
;! 

:: 

t 
5 
1 
5 

H 
i 
2 : 

- 

.03 .oo .lO 

- 

9.58 10.16 
15.21 16.13 

2::: %f 

10.71 
17.01 
22.29 
27.00 

EE 
37.19 
40.66 
43.98 

44.48 

tE 
62.98 
55.66 

47.18 

it+ 
6420 
59.04 

‘%i 
56.16 
59.23 
62.23 

61.82 
64.54 
67.20 
69.81 
72.37 

65.16 

Ei 
73:bQ 
76.29 

70.61 
72.94 
75.24 

:i: :: 

:% 
79:80 
82.20 
84.57 

31.93 
84.10 

E% 
@cl: 45 

23 

iii:% 
96.94 

:::ti 
96.43 
98. 79 

101.13 

82.52 
84.57 
96.59 
98.59 
Do. 57 

98.13 

22 
04: 57 
96.67 

103.44 
LO5.73 
107.99 
110.23 
!12.44 

02.53 

E: ii 
16.70 
21.24 

i% 
18: 68 
23.78 
28.59 

z-i 
25.31 
30.48 
135.66 

2.6.69 

tit!! 
146:8: 
154.9: 
162.7( 

33.31 
137.9: 
147. of 
155.7s 
164.3: 
172.64 

:2: 2 
185.9 
192.41 
199.5: 

180. n 
188.71 
196.4f 
m4.12 
211.6: 

190.54 

5% 
!15: 17 
!23.06 

m3.4l 218.QE DO.82 
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Table 7.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2Wf2, n= .0175 

- 
MO10 

0.21 
:Z 
.52 

Q.29 

:: 
.73 

“:Z 
.74 
.QO 

3.41 

:E 
1.03 

“:E 
.96 

1.16 

1: 
.82 
.89 

.85 

.96 

% 
1: 26 

::iY 
1.30 
1.42 
1.54 

Ki 
1: 50 
1.54 
1. 78 

1.34 

Et 
1:84 
1.99 

.96 
1.02 
1.08 
1.14 
1.19 

1.65 
1.76 
1.86 
1.97 
2.07 

1.91 

2: 

%I 

1.25 
1.30 
1.36 
1.41 
1.46 

1.77 

:::i 
1.99 
2.07 

2.16 

% 

;:t 

2.50 2.79 
2.61 2.92 
2.72 3.04 

%I: St! 

1.51 

E-Y 

::: 

2.14 
2.21 

ES 
2.42 

2: E 
2.79 3: 22 
2.88 3.32 
2.96 3.42 

$gl 

3: 71 
3.82 

1.76 
1.80 
1.85 
1.89 
1.94 

3.04 
3.12 

Et 
3:36 

3.51 

$$ 

3.8s 

3.93 
4.03 
4.13 
4.23 
4.33 

;s 

2:11 
2.16 

2.80 
2.87 

Ei 
3:a 

Ei 
f; 

4.31 

t: 
2.4c 

i:$ 

3.81 
3.98 
4.16 
4.33 
4. Ml 

4.3C 
4. f3l 

:::I 
5.2C 

i:! 2:: 
5.37 5.81 
5.59 6. 1: 
5. 81 6. 31 

2: 
2: 97 
3.16 
3.32 
3.4s 

3.81 
3.94 
4.a 
4.4f 

:: ;: : 

5.1( 

E 
5.8: 
6. O! 

:: 
5.14 
5.45 
5.75 
6.04 

5.3s 
5.5: 
5.9’ 

z2 
6.9t 

3.65 
3.81 
3.97 

::: 

6.33 
6.6C 
6.88 
7.14 
7.41 

;:: 
7.9~ 
a. 2! 
8. 5! 

8.17 

E 
9.22 
9.5f 

4.42 6.2t 7.6E 8.8! 9.G 

IO016 

- 

- - 

1.47 
1.66 
1.84 
2.01 
2.18 

2.33 
2.49 
2.64 

E 

2:; 
4: 5i 
4.64 
4.7! 

6.6I 

;I$ 

7.7; 
8.X 
8. 5 

E 
9: 7; 

10. II 
10.4 

LO.88 

- 
“:Z 
1.21 
1.46 

1.70 

tz 
2.32 
2.51 

2.70 
2.87 

E 
3: 37 

4.97 

i% 
5.30 
5.48 

5.61 
5.73 
5.85 

% 

10.33 
10.78 
11.23 
11.6e 
12. OQ 

12.61 

0046 

“:E 
::2 
Ei 
2% 
2.67 

::: 
E 
2:s1 

2.86 
3.05 
3.23 
3.41 
3.58 

3.01 
3.21 

E 
i77 

3.75 
3.91 
4.07 
4.23 
4.39 

E 
4: 29 

tii 

:El 
ia4 
4.98 
5.13 

6.55 
5.70 
5.84 
5.99 
8.13 

Eli 
6.21 

E 

6.59 
6.90 
7.21 

E 

E 

;% 
8.22 

8.08 

::i: 
9.44 
9.96 

LO. 46 

a52 
8.81 
9.39 
9.95 

10.50 
11.03 

:Y: ii 
J.91 
2.37 

.2.83 

11.55 
12.06 
12.55 
13.04 
13.52 

3.27 13.99 

loo50 
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Table 7.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2Wf2, n= .0176-Continued 

-7 
I 

2 
0. 
0. 

:: 

I: 

z 

t 
3: 

3. 
3. 

::I 
3.1 

4.1 
4.1 
4. 
4.' 
4.1 

6.1 
6. : 
6.2 

iI 

::I 
6.' 

tl 

?I 

k:, 
9.0 

M 
:: 
:: 

:: 
;i 

20 

- 

a004 

- 

0. t 
1. ( 
1.4 
1. i 

l.f 
2. : 
2.4 
2. i 
2. f 

3.1 
3.3 
3. c 

i:: 

2:; 
4.5 
4.6 
4.8 

5. II 

i:: 
5.5 
5.6 

2 

i:; 
6.4 

6. 5, 
6.7 

;:I 
. 

::i 

!; 

i:: 
1. 85 
I. 44 
.Ol 
.57 

'. 11 

:% 

:E 

.67 

- - 

i 

-_ 

- - - - 
.90060 .oool Ml0 oow 30 ,ooo 

- 

.ooo! Wlo( 
- - - - -. 
0. i 
1.1 
1. t 
1.8 

0.7; 
1.2: 

::: 

- 

a * 
-- 

7 
2 

1 

1 
L 

; 
, 

) 
I 
, 
1 

0. I 
1. : 
1. I 
2. ( 

E 
z 

-- 

12 
LO 
‘1 
I7 

!:I 
1.8 
2. : 

0.9 
1.4 
1.8 
2.2 

t% 
1: 91 
2.31 

2.1 

:: 

2 0 

2.2: 
2.54 
2.81 
;:g 

2. i 

2 

8 

2: 
2 
3.6 

10 
‘1 

3 

id 
3: 1c 
3.31 
3. lx 

2: 
3:2 

tii 

2.69 

E 
3.67 
3.97 

"3:: 

2 
4:3 

3. E 

g 

4.F 

i:: 
4.3 
4.5 
4.7 

,I 
16 

: 
7 

4.33 

% 
4: 89 
5.06 

4.5 
4.7 
4.9 
5.0 
5.2 

I 

4. E 
5. a c 
66.; 
6:6 

5.0 
5.2 

ii 
5:s 

6. 15 

"dz 
s: 82 
6.03 

6.4 
5.6 
5.9 

iii 

2 

tz . ' 

6.59 
6.83 
6.07 
6.31 
6.54 

E 
6: 59 
6.75 
6.92 

5.4 5. a 
6.6 6.85 
5.8 6.03 
5.9 6.21 
6.1 6.39 

I!:: 
6.2 

2: 

6.0 

!I: 
6.6 
6.8 

22 

i% 
7.04 

6.77 

l% 

;:: 

i% 
6:40 
6.56 
6.71 

2: 
6.6' 
6.8, 
6.9( 

'iii 
7: 62 
7.81 
7.99 

6.87 
7.02 
7.17 
7.32 
7.47 

7.61 
7.87 
8.32 
8.66 
9. IJO 

7.1. 
7.3 
7.41 

E . ' 

r: . ! 
8.61 
1.02 
I. 37 

1. 71 
8. 05 
'. 71 
.35 
.@7 
..58 

.17 

.75 

.31 

.a7 

.41 

7.42 
7.58 
7.74 
7.90 
8.06 

ki 

E 
8.3 

E 
8.53 
8.71 
8.89 

El 

iz 
9: 64 

2 
s: 31 
7.69 
I. 06 1: 

1C 
ia 
11 
12 

I.71 

t;i 
0. l! 
I. 61 
.02 

9.85 
10.29 
10.74 
11.18 
11.62 

9.33 1 
9.65 

IO. 29 
LO. 90 
11.50 
12.08 

10. as 
10.43 
11.11 
11.78 
12.42 
13.05 

I. 43 
I. 79 
.54 
‘. 1s 
.86 
,. 51 

I.77 
.15 

:: 

:E 

L. 10 
..4@ 
!. 24 
!. @8 

::g 

:E 
.60 
.35 
.08 
.80 

1.74 
I. 15 
t. 95 
1. 72 
1. 47 
i. 20 

12.04 
2.46 

i:F 
4.85 
5.60 

12.65 
13.21 
13.15 
14.29 
14.81 

13.66 

::: 2 ’ 
15.43 
16.00 

1:: 
.37 
.97 
.56 

14.61 
15.25 
15.88 
16.50 
17.10 

1. 06 
t. 72 
I. 37 

2 

.4@ 
.18 
.84 
.50 
.14 

16.92 
16.62 
17.30 
17. @a 
18.64 

6.33 

2: 
8.44 
@. 12 

15.33 ( 16. @5 16.55 1 

:: 
15 

:: 

17 .I3 17.70 .24 118.77 I@. 28 @. 78 
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Table ‘I.---Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r%lfl, n= .0176-Continued 

I916 

2 
1:91 
2.31 

2.69 
3.03 
3.36 
3.67 
3.97 

4.26 

:s”: 
5: 08 
5.33 

5.59 
5.83 
6.07 
6.31 
6.54 

6.77 
6.99 
7.21 

::i 

8.85 

tZ 
9.4! 
9.6! 

9.& 
10.21 
10.7’ 
11. II 
11.6: 

:tE 
13.2 
14.0 
14.6 
15.e 

16.3: 
17.0, 
17.7 
18.4 
19.1 

19.7 

I816 

% 
2: 34 
2.83 

E 
4:12 

t: 

.E 
8.83 
9.1c 
9.3E 

99:: 7 
10.1: 
10. x 
10.6: 

:i:fi 
11.3i 
11.5; 
11.a 

:2 
13. l! 
13.71 
14. x 

14.7< 
15. a 
16.2 
17.2 
18.1, 
19. II 

20.0 
20.8 
21.7 
22.5 
23.4 

24.2 

- 
1.30 
2.06 
2.70 
3.27 

3.80 
4.29 

ikE 
5.62 

9.5i 
9.a 

10.2( 
10.5( 
10.81 

1l.U 
11.41 

::: Z 
12.a 

12.5 
12.8: 

:z 
13: 6: 

13.91 
14. h 
lb. 1’ 
15.8 
16.4 

:;t 
18: 7 
19.9 
21.0 
22.0 

23.1 
24.1 
25.1 
26.0 
27.0 

27.9 

- .- 

1.45 
2.30 

33% 

1.59 

i:E 
4.01 

4.25 

tl 
5.81 
6.28 

Ei 
6: 29 
6.87 
7.43 

8.83 9.67 10.45 
9.22 10.10 10.91 
9.60 10.52 11.36 
9.97 10.92 11.80 

10.34 11.33 12.23 

10.70 
11.05 
11.40 
11.74 
12.08 

X 
12.49 
12.86 
13.23 

12.66 
13.08 
13.49 
13.89 
14.29 

12.41 13.60 14.69 
12.74 13.96 lb. Of 
13.07 14.32 15.4t 
13.39 14.67 15.84 
13.71 lb. 01 16.Z 

14.02 
14.33 
14.64 
14.94 
lb. 24 

15.36 
15.7c 

:::: 
16.6s 

16.5s 
16. Qt 
17.35 
17.G 
18.Oi 

I 16.54 
16.27 
16.98 

:i:: 
I 

17. Of 
17.81 
18. B( 
19.3; 
20.1: 

18.S 
19.2! 

it?:1 
21.7< 

:Y+l 
21: O( 
22.2! 
23.4; 
24.M 

22.6: 

i-E 
26: 3; 
27.7 
29. II 

25.8: 1 
26. W 5 
28.0: 7 
29. lf j 
30.2: 3 

EE 
23: CM 
24.31 

ZE . : 

28.2! 

E 
31.9. 
33.1: 

31.21 3 34.2 

30.5 
31. Lh 
33.2 
34.3 
35.7 

37.0 

- 

Ba4. - 

6.37 

“6:s 
% 
yJ 

10.15 
10.67 

11.17 
11.66 
12.14 
12.61 
13.08 

13.52 
13.98 
14.41 
14. at 
15.21 

lb. 7( 
16.1: 
16.S 
16.94 
17.3! 

17.7: 
18.X 
18.51 
18. w 
19.21 

19.6! 
24x.54 
2l.U 

Z:Z 

32.6 
34.1 
35.5 
36.8 
33.2 

39.5 

6844 

1.95 
3.09 
4.05 
4.91 

2. OS 
:E 
5: 17 

6.00 
6.78 
7.51 
8.21 
8.88 

E 
10.21 
10.77 
11.32 

9.53 
10.16 

:z 
11: 93 

11.85 
12.37 

::3 
13: 87 

12.49 
13.04 
13.58 
14.10 
14.62 

:i% 
15: 30 
15.76 
16.21 

15.13 
15.63 
16.12 
16.61 
17.09 

16.65 

:E 
17: 96 
18.39 

17.56 
18.02 

2: 2 
19.33 

18.81 

:i% 
20: 04 
20.45 

19.83 

;:; 

21: 55 

it% 
22.73 
23.72 
24.65 

21.97 
23.01 
24.02 
25.01 
25.98 

I 
26.93 
27.37 
29.70 
31.47 
33.20 
34.88 

34.6: i 
36.1; r 
37.a , 
39.1: ) 
40.5l i 

41.9; 7 44.24 

- 
. 

- 
8844 
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Table 7.--Velocity of zcater, v, in ,feet per second, based on 
Manning’s formula v= (1.486/n)rZJ3.W, n= .017i5-Continued 

.0081 
- 

2.1 
3.4 

2 

2.2! 
3.5: 

E’ . i 

6.5f 
7. 4: 
8. z 
9. ol 
9.7: 

10.0~ 
10.6 
11.2 
11.9 
12.5 

:;: :4 

11.2 
12.44 
13.M 

13. II 
13.61 
14.2 
14. 7’ 
15.3, 

13.6E 
14.2E 
14.87 
15.45 
16.02 

15. 8 
16.3! 
16.9 
17.4: 
17.9: 

16.57 
17.12 
17.66 
18.19 
18.72 

18.41 
18. Ql 
19.3 
19.8( 
20.3: 

19.23 
19.74 
20.25 
Xl.74 
21.23 

Pl:F 
21.7; 
22. lf 
226( 

21.72 
22 20 
22.67 

E’: 

23.04 
24. II 
25. 15 

27 I 

2% 
31.15 
33.01 
34.82 
16.58 

24.07 
25. 20 
26.31 
27.39 
23.46 

I:!! 
32. 53 
34.48 

it::: 

Ii% 
41: 64 
13.25 
14.84 

LO. 01 
11.76 
13.49 
15.18 
46.83 

16.40 18.46 

- 
2. 3 
3. 7 
4. 8 
5. 9’ 

6.8 
7.7: 
8.5 
9.3 

10.1: 

10.8 
11.6 
12. 2 
12. g. 
13.61 

(4.2. 
14.8: 
15.41 
LB.01 
LB. 6: 

!o. 0: 
M.5! 
!l. 0; 
!I. 5< 
s. 1c 

!2.61 
3.1c 
i3.6( 
‘4.06 
‘4.57 

:5.05 

?Z 
8: 51 
9.62 

1.64 
3.47 
5. 26 

E 

.007l .oo?d 

- 

i:f 
5.0! 
6. 1: 

2.51 

g:z 
6.34 

7. II 7.3: 
8.0: 8.X 
8.81 9. x 
9.7: 10. Of 

LO.51 10. SE 

Il. 21 11.67 
12.0: 12.44 
.2. 7i 13. 18 
.3.41 13.9c 
.4. 11 14.61 

15.30 
15.97 
16.63 
17.27 
17.91 

7.N 18.53 
8.4s 19.14 
9. OE 19.75 
9.e 20.34 
‘0. 22 20.93 

0. 77 21. 50 
‘1.31 22.07 
1. 87 22.63 
2.40 23.19 
2.93 23.74 

E 
4.49 
5.00 
5. 50 

24. 28 
24.82 
25.35 
25.87 
26.39 

6.00 26.91 
7. 22 28.18 
3. 42 29.42 
9.59 30.63 
0. 74 31.82 

1. 87 32.99 
2.95 34.13 
5. 14 36.37 
7. 24 38.54 
3.28 10.66 
1. 27 42.72 

3.21 
5.11 
3. 97 

3 

14.73 
16.69 
18.62 
50.51 
52.36 

1. 35 

2. 61 
4. 1 
5. 41 
6.g. 

2.61 
4.z 
5. 5: 
6. 7! 

7. 51 
8.51 
9.N 

10. 31 
11. 2 

;s 
9. El 
10.71 
.l. 51 

12.M 
12.8, 
13. 6 
L4.3( 
15.M 

.2.4: 

.3. 24 
4.01 

“5:; 

6. E 
7.04 
7.7( 
8. 3s 
9.96 

9. 14 
9.7; 
10.31 
!I. 01 
!l. 61 

9.73 
0. SE 
1.02 
I. 65 
a 2-s 

!2. 21 
!2.8( 
B. E 
3. Qt 
14.52 

2.89 

E 
4. 69 
5.27 

‘5.OE 
‘5. 63 
6. 1E 
6.72 
7. 26 

5.85 
6. 42 
6.99 
7. 55 
5.10 

7.79 
9. 10 
0. 38 
1.63 
2. 86 

5. 65 
3. ml 
1.31 
2.61 
3. 87 

4.07 
5.25 
7.57 
9.81 
1.99 
4. 12 

5. 12 
3.34 
3. 72 
1.03 
3. 28 
5. 48 

6.19 47.62 
5.23 49.71 
0.21 51.76 
2.16 53.77 
4.08 55.74 

5. 96 57.68 

- 
.ooot 
- 

2.7f 
4.3; 

22 

16.76 
17.49 
18.21 
18.92 
19.62 

xl.30 
MO.97 
21.63 
12.28 
22.92 

0.55 
!4.18 
l4.80 
!5.40 
v3.00 

5. 60 
5.. 19 

E 
8: 91 

9.48 
0.87 
2. 22 
3.55 
4.85 

6.13 
7.39 
9.84 
2. 22 
4.54 
6.79 

9.00 
1.15 
3.26 
5.33 
7.36 

9.35 

.ooo 

2.8 
4. 4 

t:: 

2.90 
4.61 
6.04 
7. 32 

i%i 
10: 63 
11.62 
12.56 

13. Ii 
14. 01 
14.8‘ 
15.61 
16.4‘ 

13.48 
14.36 
15. 22 
16.06 
16.87 

17. 2: 
17.9; 
18.71 
19.4~ 
20. l! 

17.66 
18.44 
19.20 
19.95 
20.68 

i%! 
22:21 
22.8( 
23.R 

24.83 

ii::: 
26.78 
27.41 

Z:E 
28.53 
2Q.12 
a.71 

28.04 
23.66 

2z 
30:48 

E 
13. 11 
s4.47 
15.81 

31.07 
32. 54 
33.97 
35.37 
36.74 

17. 12 38.09 
IS.42 39.41 
10.94 42.00 
13.38 44.51 
15.76 46.95 
18.08 49.32 

a.34 
i2.55 
i4.72 
i6.84 
k-J.93 

!i: fi; 
56.14 
58.32 
60.46 

io. 9a 62.57 
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Table 7.-Velocity of water, v, in feet per second, based on 
Manning’s formuia v= (1.486/n)r2W/2, n= .0176-Continued 

- 
.ol 

- - - - 

.OS .04 .os .06 .07 .oB .OB 

- 
10 

5.49 
D. 59 
0.63 
1.62 
2.56 

3. 43 
4.36 
5. 22 
6. Ot 
6.8i 

78:: 
9.2( 
D. D! 

!O. 6l 

a.41 
22. ll 
12.81 
13. 4! 
24. II 

24.8 
25.4 
26.1 
26. 7 
27.4 

28.0 

Et! 
29.8 
30.4 

31.0 
32. t 
33.5 
35.2 
36.5 

51. 
53. 

E: 
60. 

62. 

4.11 
6. 52 
8.54 

10.35 

12.01 
13.56 
15.03 
16.43 
17.77 

E 
21. 53 
22.71 
23.86 

24.98 
26.08 
27.15 
28.21 
29.24 

30.26 
31.26 
32.25 
33.22 
34.17 

ii: hi 
36.9i 
37.8i 
38.7i 

39. 6! 
40.5: 
41.4( 
42.2! 
43. ll 

43. 9, 
46.0 
48.0: 
50.0 
51.9’ 

C8 
59: 

ii: 
69. 

- 

5. 03 
7. 98 
I. 46 
2.67 

4.71 
6.61 
8. 41 
0.12 
1.76 

3.35 
4.88 
6.36 
"i. 81 
i9.21 

sO.5I 
:a.94 
13.2i 
I4.5! 
15.81 

i: it 
19.4! 
LO. 61 
41.8! 

0.0 
14.1, 
15. 2 
46.3, 
47. 4 

48. 5 
49.6 
50.7 
51.7 
52.7 

53.8 
56.3 
58.8 
61. 2 
63.f 

%3$ 
72: 
77. 
81. 
85. 

89. 
93. 
97. 

101. 
104. 

108.3 

5.81 
9.22 
2. 08 
4. 04 

6.98 
9.18 
!1.25 
!3.23 
!5. 13 

l6.96 
28.73 
10.44 
12.11 
s-3.74 

35.33 
36.83 
38.40 
3D.BD 
41.36 

E:ii 
45.u 
46.9; 
48.3: 

49.6t 
50.9; 
52.2: 
53.51 
54.8: 

56.01 
57.3 
58. 5, 
59.7 
60.9 

62.1 
65. 0 

Et 
73:4 

'F.2 
84. 
89. 
93. 
93. 

103. 
107. 
112. 
116. 
120. 

125. 

6. 49 

ii: i: 
16.36 

7.11 
1.29 

.4.80 

.7.92 

18.99 
21.44 
23.76 
25.97 
28.10 

.- 

1 

3 

: !O. 80 
Z-3.49 
26.03 
28.45 
10.78 

30.14 
32.12 
34.04 
35.90 
37.72 

33.02 
35.18 
37.28 
39.33 
41.32 

39.50 
41.23 
42.93 
44.60 
46.24 

43.25 
45. li 

Zi 
50.6: 

47.85 52.41 
49.43 54.1' 
50.98 55. B! 
52.52 57.5: 
54.03 59. l! 

55.52 

Fli:E 
59.86 
61.21 

60.8: 
62. 4 
64.0 
65.5( 
67. 1 

62.7( 
64.01 
65.4! 
66.81 
68. I! 

68. 6 
70.2 
71.7 
73. 1 
74.6 

69. 41 
72.7! 
75.9! 

z3"i.F 

"ii! 
93. 
99. 

104.' 
110. 

‘ii33 
102. 
109. 
115. 
120. 

115. 
120. 
125. 
130. 
135. 

1%. 
132. 
137. 
142. 
148. 

139. 153.2 

- 

7.63 
2. 20 
5.98 
9.36 

8.21 
13.04 
17.09 
20.70 

12.47 24.02 
!5.37 27.12 
!8.12 30.06 
IO.73 32.86 
13.24 35.54 

15.66 
18.00 
10.27 
k2.48 
14. 63 

Eli 
43.05 
45.41 
47.71 

46.73 
48.79 
50.80 
52.77 
54.71 

, 

49.96 
52.15 
54.31 
56.41 
58.49 

56.61 
53.48 
60.32 
62.14 
63.9: 

2 :i 
64.49 
66.43 
68.34 

;;:"4! 
09. Ii 
70.8! 
72.5: 

2 if 
73.92 
75.74 
77.51 

74. II 
75.8: 

:z 
so: 6 

79.3( 84.1 
81. Of 85.9 
82.7s 87.8 
84. 51 89.6 
86.2( 91.4 

82.2 

ii: i i 
93. 5 
97. 2 

ii: i i 
96.0: 

109.0: 
103.9: 

100.7 
104. 
111. 
117. 
124. 
130. 

21 
54 

64 
65 

107.7: 
111. 
118. 
125., 
132. 
139. 

136. 
142. 
148. 
154. 
159. 

146. 
152. 

:z 
171: 

165. 176. 

8.71 
3.83 

if;; 1 . 

L5.47 
!8.77 
11.88 
14.85 
17.6D 

40.44 
13.09 
$5. 66 
18.17 
50.61 

52.99 
55.35 
57.6( 

g: fj" : 

E 

8::: 
72. 41 

93.2 
97. 6 

101.9 
LO6.1 
110.2 

‘:tB: 
126. 
133. 
140. 
147. 

154. 
161. 
163. 
174. 
181. 

, 

i 
I 
I 

t 
1 
j 
3 

3 
5 

i 
3 

: 

: 
3 

2 

:, : 

"z 

9.18 
L4. 58 
19.10 
23.14 

16.85 
SO.32 
33.60 
36.73 
39.73 

42.63 
45.42 
48.13 
50.77 
53.34 

ii:"3: 
60.72 
63.07 
65.39 

67.66 
69.90 
72.10 
74.27 
76.41 

78.52 
80.60 
82.65 
84. 68 
86.68 

88. 66 

%E 
94.48 
96.38 

98.26 
102.89 
107.41 
111.84 
116.18 

120.45 
124.64 
132.81 
140.75 
148.46 
155.98 

163.32 
170.50 
177.53 
184.43 
191.20 

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)r2/W2, n= .ObO 

- 
0. 1 
.2 

:4" 

0.2 
.4 

2 

:8' 

1:: 
1. II 

:: 
.9l 

1:: 

::it 

:I 
1: 41 

LO< 
1. l! 
1.1s 
1. I 
1.22 

1.3: 
1.35 
1.41 
1. 41 
1.4s 

1.8: 
1.9: 

21 
2. 11 

2.17 
2. 22 
2. af 
2. 34 
2.4c 

;:E 

1: 35 
1.89 

% 
2: 5e 
2.61 
2. 67 

iii 
2.10 
2. 19 
2. 27 

2. 72 
2.85 
2. 97 
3.09 
3. 21 

3.33 
3.45 

i% 
4: 11 
4.32 

3. a0 

E 
i61 
3.74 

3.87 5.47 

0.3 
. 4' 

:!I 

.Q 

::: 
1. 2s 
1.3! 

1.4i 
Lb! 
1.6: 

::87j 

2: 
2.Of 
2. 14 
2. 25 

2. 2s 
2.37 
2.44 
2. 52 
2.59 

2.66 
2. 73 
2.80 
2.87 
2.94 

3.00 
3.Oi 
3.14 

2 

4.00 
4. 22 
4. 50 
4.77 

Ei 

z 
;:g 

a:48 

6.70 

::; 

:$ 
2:o 

2. 1’ 
2. 2 
2.31 
2.4 
2. D 

2. 6! 
2. 71 
2.8: 
2. 9: 
2.w 

;:;; 
3.6: 
3.7( 
3. 75 

3.81 
4.03 

g 

4.71 
4.88 

Ef 
5.81 
6.10 

6.39 
6. 67 
6.95 

E 

7. 74 

- 

DO02 

- 

"3 

1:: 

1.1 
1. 3 

::t 
1.7. 

1. 81 
1.9 

2:: 
2. 3: 

2.4< 
2. 5! 
2. 6t 
a. 7t 
2.8 

1. Qf 
5. Of 
;:; 
I. 34 

I:: 
I. 62 
I. 7c 
I. 79 

1. 88 
I. 96 
I. 05 
I. 13 
I. 22 

I. 30 
. . 50 
.70 
.89 
I. 06 

8. 27 
.45 
.81 

:E 
.82 

.lb 

.46 

.77 

.07 

.36 

.66 

- 
000 
- 
0:; 
1:; 
1. 5 
1. 4 

E 
1:e 

2.0 

:: 
2:4 
2. 5 

2.6 
2.7 

2: 
3.1 

3.2 
3. 3, 

$xj 
, 

!E 
3:Qf 
4.Ol 
4. l! 

4. 2! 

t.2 
4:; 
4.6: 

4. 71 
L. 92 
5. I! 
5. 3f 
5. bi 

i. 75 
i. 97 

K 
'. 12 
'. 48 

'. 83 
I. 17 
I. 51 
I. 84 
I. 16 

1. 48 

“:: 
.9 

1.2 

::: 
1.7 
1.9 
2.0 

2.2 
2. 3 
2.4 
2. 6 
2. 78 

2.8' 
3.0 
3. 1, 
3. 2 
3.31 

4.s 
4.6f 
4.7s 
4.81 
4.m 

5.09 
5. 33 
5. 66 
6. 79 
6.01 

6. 24 
6.45 

;:fZ 

2:; 

5.45 

:::; 
0.56 
a. QO 

1. 24 

- 

- - 

0.5 
.8 

::i 

0.5, 
.81 

1.1: 
1.31 

::i 
1.3, 
2.0: 
2.2 

2.3 
2.5 
2.61 
2. 8 
2.9! 

$: 
2.8: 
2. 91 
3.1: 

2 
3. 3; 

if 

I:2 
5.c 
1. li 
1. n 

f2; 
4.23 
4. 36 
4.48 

4. 3: 4.61 
4. 46 4.73 
4. bi 4.85 
1. 69 4.97 
4. 8C 5.09 

1. 91 5. 20 
i. 02 6.32 
i. 12 6.43 
i. a3 5.65 
i. 33 5. 66 

I. 44 
5. 69 
8. 94 

'2 

Ei 
6.30 
6.56 
6.82 

.67 

:E 
.79 

:g 

7.07 

E 

t5 
9.16 

:E 
.82 
.21 
.58 

n.59 
0.01 
0.42 
0.83 
1.22 

.96 1.61 

“.E 
1. 13 
1.43 

Ei 
2:Os 
2.27 
2.46 

$3": 
2:Q8 
3.14 
3.30 

3.46 

t;li 

22 

4.86 
4.Qn 
5.11 
6. 24 
6.36 

5.49 
5. 61 

% 
6: 96 

6.63 
6.37 

$f 

7.46 
7.71 

Ef 
n.19 
9.66 

10.10 
IO. 55 
to. ns 
Il.41 
t1.33 

12.24 
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Table S.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2WJ2, n= .OZO-Continued 

- 

00055 

0.60 
.96 

1.24 
1.60 

1.74 

E 
2.38 
258 

2.77 
2.95 
3.12 

z 

5.7t 

6”: 
6:13 
6.25 

7.82 
8.09 
8.62 

%Z 
10. 12 

10.00 
11.06 

tt it 
l i 41 

12.84 

0.85 3. 67 0.70 
1.03 1.07 1.10 
1.35 1.40 1.45 
1.63 1.69 1.75 

1.89 
2.14 
2.37 
2.59 
2.80 

2.03 
2.30 
2.55 
2.78 
3.01 

3.01 

tz 
$58 
3.76 

3.12 
3.33 
3.52 

i::: 

3.23 
3.44 
3.65 
3.85 
4.04 

3.94 
4.11 
4.23 
4.45 
4.61 

:it 
4: 44 
4.62 
4.79 

4.23 
4.42 

2: 
4.95 

4.77 
4.93 

i%i 
5: 39 

5. 13 
5.3c 
5.Q 
5.63 
6.76 

Ei 
5.83 
5.97 
6.12 

5.75 
5.90 
6.05 

% 

isi 

E 
6.80 

6.49 
6.63 
6.78 

%i 

::2 
7.01 
7.16 
7.30 

6.93 
7.26 
7.58 
7.89 
8. 20 

;:ii 

it: 
a: 51 

7.45 7.69 
7.80 8.05 
8. 14 8.41 
8.47 8.75 
8.80 9.09 

8.50 8.82 9. 13 
8.79 9. 12 9.44 
9.37 9.72 LO. 06 
9.93 0.30 LO. 67 

IO. 47 0.87 11.25 
il. 00 1.42 11.82 

11.52 
12.03 
L2.52 
13.01 
13.49 

12.38 
12.92 
13.45 
13.9E 
14.41 

13.96 14.48 14.9f 

0070 
- 

KtO7b 

- 

2.10 
2.37 

i-i 
3: 11 

437 

tti 
4.94 
5.12 

I:; 

5: 81 
5.98 

iI:: 
a 47 
6.83 
6.78 

8.94 

::il 
7.39 
7.64 

9.43 
9.75 
.o. 39 

i:: i i 
12.21 

12.78 
13.34 
13.89 
14.43 
14.96 

15.43 

i7.i 
1.64 
1.87 

2.17 
2.45 
2.71 

2t 

E 
6s: 

El 

7. l! 
7.31 

;z 
i7a 

LKz 
a:66 

E 

El2 
0.71 
1.31 
1.98 
2.52 

3.15 
3.7: 

.4.3: 
14.81 
L5.4 

(5. % 

~~~ 
1: 59 
1.92 

0.78 

E! 
1: 97 

0.30 
kit 
a02 

2.35 

z 
3: 21 
a48 

3.84 
3.87 
4.11 

E 

$; 

4: 44 
4.67 

:z 
5: 18 
5.38 
5.58 

4.89 
6.10 
6.31 

F% 

5.62 

;t 

a34 

5.77 
5.96 
6.15 
6.33 
6.52 

2% 
a31 
6.50 
6.69 

tii 
6. St 
7. oz 
7. x 

6.70 
6.87 
7.05 

E 

6.87 

t; 

7: 55 

7.3 

% 
7.84 
3.00 

% 
l&l 

i43 

Iit 
5.92 

E% 

%!I: 

2 
9.91 

tii 
9.40 
9.79 

10.17 

it.!! 
1.02 
1.68 
2. 32 
2.95 

0.27 10. 54 
IO. 03 10.91 
Ll. 33 11.62 
12. oil 12.32 
12 66 12.99 
13.30 13.65 

13.93 
14.54 
15.14 
15.73 
16.31 

14.29 

:::2 
16. l8 
16.73 

6.42 16.87 17.31 

OlW 
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Table %-Velocity of water, u, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W~, n= .020--Continued 

JIM .0020 .oom 

E 
1:l37 
2.02 

0.98 

2; 

1.14 
1.80 

E 

1.27 1.39 1.50 1.61 
2.02 2.21 2.39 2. 55 
a. 64 2.90 3.13 3.34 
3.20 3.51 3.79 4.05 

2.35 
2.65 

28 
3: 43 

2.88 
3.25 

i: 2 
4.26 

3.72 4.07 
4.20 4.60 
4.65 5.09 
5.08 5.57 
5.50 6.02 

4.67 

i:E 
5.44 
5.72 

6.27 
5.62 

“6:z 
6.60 

5.90 

El 
7: 02 
7.38 

4.89 
5.10 
5.31 

56% 

5.99 

E 
6.76 
7.01 

6.91 7.73 
7.22 8.07 
7.51 8. 40 
7.80 8.73 
8.09 9.05 

5.92 
6.12 
6.31 
6.50 
0.69 

T% 
7: 73 
7.96 
8.19 

8.37 9.36 
8.65 9.67 
8.92 9.98 
9. I9 10.28 
9.46 10.57 

6.87 8.41 9.72 10.36 
7.05 8.64 9.97 11.15 
7.23 8.86 10.23 11.43 
7.41 9.07 10.48 11.72 
7.58 9.29 10.73 11.99 

7.76 
7.93 
8.10 

tz 

9.50 10.97 12.27 13.44 14.51 15.52 16.46 17.36 
9.71 11.21 12.54 13.73 14.83 lb. 86 16.82 17.73 
9.92 11.45 12.81 14.03 lb. 15 16.20 17.18 18.11 

10.13 11.69 13.07 14.32 lb. 47 16.53 17.54 18.49 
10.33 11.93 13.33 14.61 15.78 16.87 17.89 18.86 

ii% 
9: 40 
9.79 

10. $7 

10.63 12.16 13.59 14.89 16.09 
11.03 12.73 14.23 15.59 16.84 
11.51 13.29 14.36 16. 23 17.58 
11.99 13.84 15.47 16.95 18.31 
12.45 14.38 16.07 17.61 19.02 

${ 

12: 32 
12 99 
13.65 

12.91 14.90 
13.36 16.42 
14.23 16.43 
15.08 17.42 
15.91 18.37 
16.72 19.30 

16.66 
17.24 
18.37 
19.47 

k%i 

14.29 
14.92 
15.53 

2% 

17.31 

17.50 
18.27 
19.03 
19.76 
20.49 

20.21 

;:: ir: 
22.82 
23.66 

22.64 
23.59 
24.56 
25.62 
26.45 

al.20 24.48 27.37 29.98 32.39 34.62 30.72 

.0036 

6.46 
6.88 
7.29 
7.69 
8.08 

10.25 
10.59 

:t 
11: 53 

11.90 
12.n 
12.53 

2: 

18.25 
18.89 
20.13 
21.33 
22. 50 
23.64 

E:E 
26.91 
27.95 
28.98 

i:i 
4:30 

1.80 
2.85 
3.74 
4.53 

4.40 
4.96 

E 
6. 50 

4.70 
5.31 
5.88 
6. 43 
6.95 

4.93 

1: 

7.33 

5. 26 
5.93 
6. 57 
7. 19 
7.77 

6.98 

g 

8. 73 

tit 
8:42 
8.89 
9. 34 

7.91 
8. 43 
8.93 

% 

R. 34 
8.89 
9.42 
9.93 

10.44 

9.14 9.77 10.37 10.93 
9. 55 10.20 10.82 11.41 
9.94 10.63 11.27 11.88 

10.33 11.04 11.71 12.34 
10.70 11.44 12.14 12.79 

11.08 11.84 12.56 13.24 
11.44 12.23 12.97 13.68 
11.80 12.62 13.33 14.11 
12.16 13.00 13.79 14.53 
12.61 13.37 14.18 14.95 

12.85 13.74 14.57 15.36 
13.19 14.10 14.96 15.77 
13.53 14.46 lb. 34 16.17 
13.86 14.82 15.72 16.57 
14.19 15.17 16.09 16.96 

i7.20 
18.00 

:EY 
20:33 

18.24 
19.10 
19.94 
20.76 
21.57 

19.72 

2:: 
23.04 
24.30 
25. 53 

21.08 22.36 
21.81 23.13 
23.24 24.65 
24.63 26.12 
25.98 27.54 
27.30 28.95 

26.74 
27.91 

Ei 
31.30 

28.58 
29.84 
31.07 

~::~ 

30.31 
31.65 
32.95 
34.23 
35.49 

K! 

%z 
22:73 

23.57 
24.39 

E"," 
2: ix& 

31.95 

2% 
3e:O8 
37.41 

38.71 

.oml 
.- 
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Table S.--Velocity of water, v, in .feet per second, based on 
Manning’s formula v= (1.486/n)rW9lZ, n= .OZO-Continued 

.0055 

1.88 1.97 2.05 2. 13 2.20 
2.99 3. 12 3.25 3. 37 3.49 
3.92 4.09 4.26 4.42 4.58 
4.75 4.96 5. 16 5. 36 6.56 

5.51 
6.22 
6.90 
7. 54 
3.15 

5.76 

Ei 
7.87 
8. 52 

5.99 
6.76 
7.50 
8. 19 
8.86 

6.22 

% 
8. 50 
9.20 

E 
8: 05 
8.80 
9.52 

8.75 9.14 9.61 9.87 10.21 
9.32 9.74 10.13 10.52 10.88 
9.88 10.32 10.74 11.14 11.53 

10.42 10.88 11.33 11.75 12.17 
10.95 11.43 11.90 12.35 12.78 

11.46 
11.97 
12.46 
12.94 
13.42 

11.97 
12.50 
13.01 

E: lZ 

12.46 
13.01 

:43: i; 
14.59 

12.93 13.38 
13.50 13.97 
14.06 14.55 
14.60 15.11 
15.14 15.67 

ii: i i 
14.80 
15.24 
15.68 

14.60 15.09 15.66 16.21 
14.98 15.59 16.18 16.75 
15.45 16.08 16.69 17.28 
15.92 16.67 17.19 17.80 
16.38 17.05 17.69 18.31 

16.11 

:t i i 
17.38 
17.79 

16.83 
17.27 
17.71 
18.15 
18.58 

17.52 

:i: i i 
18.89 
19.34 

18.18 18.81 
18.66 19.31 
19.13 19.81 
19.60 20.29 
20.07 20.77 

18.19 
18.60 
18.99 
19.39 
19.78 

19.00 

:i% 
20: 25 
20.60 

19.78 20. 53 21.25 
20.22 20.98 21.72 
20.65 21.43 22.18 
21.08 21.37 22.84 
21.50 22.31 23.10 

20.16 
21.11 
22.04 

i4% i: 

21.06 21.92 22.76 23.55 24.32 
22.06 22.95 23.82 24.65 25.46 
23.02 23.96 24.87 25.74 26.58 
23.97 24.95 25.89 26.80 27.68 
24.90 25.92 26.90 27.34 28.75 

24.72 
25.58 
27.25 
28.88 

2:: 

25.82 
20.71 
28.47 
39.17 
31.32 
33.43 

26.87 

Z:E 
31.40 

82 

27.88 
28.35 
30.75 

E3”: 
36:11 

28.80 
73.37 
31.33 
33.73 
35.58 
37.38 

Ei 
38.06 

EE3 

42.41 

36.43 
38.94 
39.60 
41.14 
42.266 

44.14 

;z 
41: 10 
42.70 
44.28 

46.89 

39.14 

$2: 
44.19 
4b. 82 

47.41 

.0060 .0066 
- 

.0070 .0076 

- 

.0080 

- 

2.21 
3.61 

‘6:;; 

2.34 2.41 2.48 2.54 
3. 72 3.83 3.93 4.03 
4.87 6.01 6. 15 6.29 
6.90 6.07 6.24 6.40 

t:: 2 
11.91 
12.57 
13.20 

10.87 
11.59 

:;: 2 
13.61 

14.25 
14.83 
15.49 

:t:: 

17.26 17.76 
17.83 18.35 
18.39 18.93 
18.95 19.60 
19.49 20.06 

21.94 22.62 
22.43 23.12 
22.91 23.61 

%i 2~~ 

40.42 
42.20 
43.94 

Ei 

48.97 

.OOBO .OOBb 

El: 
8: 82 

iz 
9: 06 

9.64 9.91 
10.43 10.72 

11.19 11.50 
11.92 12.25 
12.64 12.98 
13.33 13.69 
14.00 14.39 

:‘z 
15.94 
16.55 
17.16 

15.06 

ii: ‘3; 
17.01 
17.63 

18.25 
18.85 
19.45 

i% 

20.61 

E 
22: 23 
22.75 

21.16 
21.74 

EE 
23: 38 

23.27 23.91 
23.79 24.44 
24.30 24.96 
24.80 25.48 
25. 30 25.99 

25.79 26.50 
27.01 27.75 
28.19 28.97 
29.36 30.16 
30.50 31.33 

31.62 
32.72 

fig 

4694 

32.48 
33.61 
36.82 
37.96 

ii% 

42.87 
44.76 

i:$ 

51.94 

44.05 

Ei 
49.74 
51.58 

53.38 

0100 

- 

7.43 
8.39 
9.30 

10.16 
10.99 

11.79 
12.57 
13.32 

::: :: 

::: :: 
is. 80 
17.46 
18.09 

13.72 
19.34 
19.95 
20.55 
21.14 

21.73 
22.30 
22.87 
23.43 
23.99 

24.53 
25.08 
25.61 

iti; 

27.19 
28.47 
29.72 

2 2 

33.33 
34.49 
36.76 

if% 
43.16 

45. I9 
47.18 
49. I2 

E:E 

64.74 
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Table S.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2/3slJ2, n-.020-Continued 

.Ol .02 .04 .os .06 .OY .08 .os .lO 
- 

2.54 
4.03 
6.29 
6.40 

E 
9.30 

10.16 
10.99 

Il.79 
12.57 
13.32 
14.05 
14.76 

18.72 
19.34 
19.95 
20.65 
21.14 

21.73 
22.30 
22.87 

2:s 

24.53 
25.08 
25.61 
26.14 
26.07 

Et; 
29.72 
30.95 
32.16 

3.2 
36.7 
38.9 

2: . 

if";:1 
49: 1: 
61.0: 
62.9 

54. 7 

3.59 
5.70 
7.47 
9.06 

:!I: 
18.84 
IQ. 87 
20.87 

21.86 
22.82 

24 
25.59 

26.48 
27.35 
28.21 
29.06 
29.90 

34 7a 
35.46 
36.22 
36.91 
37.71 

Es 
42.03 
43.7f 
45.4f 

47.13 

it9 
55.0 
b-8.0 
61.0 

2; 
69.4 
72.1 
74.8 

77.4 

4.40 5.08 5.68 6.22 6.72 7. 19 7.62 8.04 
6.99 8.07 9.02 9.88 10.67 11.41 12.10 12.76 
9.15 10.57 11.82 12.95 13.98 14. QS 15.86 16.71 

11.09 12.81 14.32 lb. 68 16.94 18.11 19.21 20 25 

12.87 14.86 16.61 
14.63 16.78 18.76 
16.11 18.60 20.79 
17.60 20.33 22.73 
19.04 21. QQ 24.58 

18.20 
20.55 
22.78 

;::ii 

19.66 
22.20 

2: 
29.09 

21.02 22.29 23.50 
23.73 25.17 26.53 
26.30 27. 90 29.40 
28.75 30.49 32.14 
31.10 32.98 34.77 

20.43 23.59 
21.77 25.14 
23.07 26.64 
24.33 28.10 
25.57 29.52 

26.37 

E::: 
31.41 
33.00 

%Z 
32.62 
34.41 
36.16 

31.21 
33.25 

E 
39.05 

E: :i 
37.67 
39.74 
41.75 

35.38 37.30 
37.70 39.74 
39.96 42.12 
42.15 44.43 
44.28 46.68 

26.77 
27.95 
29.10 

2 ifi 

30.91 
32.27 
33.60 
34.90 
36.19 

37.36 
39.52 

ii: :: 
44.32 

43.71 46.37 
45.64 48.40 
47.52 50.40 
49.36 62.36 
51.17 54.28 

48.87 

ik E 
55: 19 
57.22 

ii: :Fi 
34.56 
35.59 
36.62 

37.44 41.86 

~:~ % 
41.10 45.95 
42.28 47.28 

:E: 
48.87 
50.34 
51.79 

49.63 62.96 56.17 59.21 
61.17 54.71 68.02 61.16 
52.78 56.43 59.85 63.09 
54.37 58.13 61.65 64.99 
55.94 69.80 63.43 66.86 

43.45 
44.64 
45.74 
46.86 
47.97 

53.22 67.48 
54.63 59.00 
66.02 80.51 
57.39 61.99 
58.75 '33.46 

61.45 
63.08 

%E 
67.84 

68.70 
70.62 
72.32 
74.09 
75.85 

2% 
44.36 
45.28 
46.19 

49.07 
50.15 
51.22 
52.29 
63.34 

60.09 64.91 
61.42 66.34 
62.74 67.76 
64.04 69.17 
65.32 70.56 

69.39 

:;:Zi 
73.94 
76.43 

73.60 
75.23 
76.84 
73.43 
80.00 

77.58 
79.30 

:!I: 
84.33 

47.09 54.38 60.80 66.60 71.93 
49.31 56.94 63.66 69.73 75.32 
51.48 59.44 66.46 72.80 78.63 
53.60 61.89 69.20 75.80 81.87 
66.68 64.30 71.88 78.75 85.06 

76.90 

2% 
87.53 
90.93 

85.98 

Z&i 

101: 65 

81.64 
84. # 
90. 0: 
95.3' 

:FE . : 

110.6! 
115.51 
120.5 

:%? 

88.18 
91.2 
97.2: 

103. w 
108.6t 
114.1s 

%? 
103: 9 
110.1 
116.1' 
122.0 

99.98 

:%I: 
116.8: 
123.2. 
129.4 

105.39 
LO??. 06 
116.21 

tiEi 
136.48 

101.0 
105.4 

22: 
118.3 

119.5f 
124.8: 
129.9; 
135.0: 
139.9; 

E:: 

E:! 
149.6 

136.5 142.91 
141.6 149.19 
147.3' 155.34 
153. M 161.38 
158.7 167.30 

94.8: 122.4 134.11 144.84 154.8 164.2: 173.12 

- 
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Table 9.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)~~W~~, n= .0226 

- 

0.16 
.25 
.33 
.40 

.47 

:5”8 
.64 
.69 

:G 
.a4 
.88 
.93 

.97 
1.01 
1.06 
1.10 
1. 14 

1.18 
1.22 
1.25 
1.29 
1.33 

1.37 
1.4c 
1.44 
1.47 
1.51 

1.54 
1.5f 
1.61 
1.64 
1.61 

1.71 
1.7: 

;: ;; 
2.0: 

2.0! 
2. 1 
2.3 
2.4. 
2.6 
2.7 

2. & 
2.9 
3.0’ 
3.2 
3.3 

3.4 

IO010 

0.23 
.36 
.47 
.57 

1.05 
1.12 
1. 18 
1.25 
1.31 

1.37 
1.43 
1.49 
1.55 
1.61 

1.66 
1.72 
1.77 
1.82 
1.8f 

::2 
2.0: 
2. Of 
2. 1: 

2. 11 
2.2: 
2.21 
2.3: 
2.3: 

2.4: 
2.5: 
2.6, 
2. 71 
2.81 

“3:: 
3.2 

z- 
3: 8 

4.0 
4.1 

El 
4: 7 

4.8 

- 
)OlS 

I. 28 
.44 
.58 
.70 

.81 
.Vl 

1.01 
1. 11 
1. 20 

1.28 
1.37 
1. 45 
1. 53 
1. 61 

1. 68 
1.76 
1.83 
1.90 
1.97 

2.04 
2.11 
2. 17 
2.24 
2.30 

2.37 
2.43 
2.49 
2.55 
2.61 

2.65 
2.73 

i:6 
2.: 

2.9f 
3.x 
3.24 
3.3; 
3. M 

3.6: 
3. 7! 
4.01 

224. 
4.71 

4.9: 
5. 1, 
5. 3. 
5. Y 
5.7t 

5.9’ 

-_ 

‘:Z 
.66 
.80 

.93 
1.05 
1.17 
1.28 
1.38 

1.48 
1.58 
1. 67 
1.77 
1.8E 

1.94 

2i 

;:; i 

2.3: 
2.4: 
2.51 
2.55 
2.a 

2.7: 
2.81 
2.8: 
2. V! 
3.0: 

3. M 
3. l! 
3. 2: 
3. z 
3.31 

3.4 
3.6 

K 
4.0 

4.1 
4.3 
4.6 
4.9 

i:: 

5.6 
5.9 
6.1 
6.4 
6.6 

6. f 

2; 
.74 
.%I 

/ 0.39 I.42 
.62 .67 
.81 .88 
.vv 1.06 

1.04 1. 14 1.24 
1.18 1.29 1.40 
1.31 1.43 1. 55 
1. 43 1. 56 1.69 
1. 55 1.69 1.83 

1.66 1. 82 1.96 
1.77 1.93 2.09 
1.87 2.05 2.21 
1.97 2.16 2.34 
2.07 2.27 2.46 

2.17 2.38 2.57 
2.27 2.48 2.6f 
2.36 2. 59 2.79 
2.45 2.69 2. SC 
2.54 2.79 3.01 

2.63 
2.72 
2.8C 
2.89 
2.97 

2.88 
2.98 
3.07 
3. 16 
3.26 

2; 
3.3; 
3.41 
3.5: 

3. OE 
3.12 
3.21 
3. x 
3.3i 

3.34 3.61 
3.43 3.71 
3.52 3.8( 
3.61 3. VI 
3.69 3. w 

3.4! 
3.5: 
3.6( 

ti: . ! 

3.8: 
4. ol 
4. II 
4.3! 
4. 5: 

i::: 
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7.6 8.4: 9.1 

- 
DO40 

). 45 

:E 
1. 14 

1. 32 
1.49 
1. 65 
1.81 
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5.03 6.30 

5.13 
5.35 
5.6C 
5.84 
6. Of 

fi;i 

6. 15 
6.39 

::i 
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- 
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Table 9.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W~~, n= .0225-Continued 
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i.44 
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I.84 
'.I6 : 
'.47 : 

::;: I I 

'~38 f 
'~67 f 

7. 05 

2: 
3. 02 
I. 33 

1 Ii 
9 
9 

E 
i 52 
1. 09 

I: Ti .a5 11 

.oa 

.48 

.96 
: 42 
'. 88 

.36 11 
.86 1: 
.35 1s 
.a3 13 
.30 13 

I. 71 
!. 23 
!. 73 
I. 22 
:. 71 

.33 .76 14 19 

I6 
15 
I7 
6 

Q 

: 
3 
5. 

6 

E 

; 

t 

: 
3 

5 
1 

I 
I 

- 

1. ! 

;i 

2 

3. I 
3.: 

3":; 

3. 9 

4.1 
4. 3 
4.4 
4. 6 
4.8 

4.9 
5. 1 
5.3 
5.4 
5.6 

5. 7' 
5.9, 
6. 11 
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7.45 
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5. 81 
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2.09 
2.36 
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2. 86 
3. 09 

3. 32 
3. 53 
3. 74 
3.95 
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4.34 
4.54 
4.72 
4.91 
5.09 

5. 26 
5.44 
5. 61 
5. 78 
5. 94 

6.11 
6. 27 
6. 43 
6. 59 
6. 74 

7. 04 
8. 00 
8. 35 
8. 70 
9.04 

D. 37 
D. 69 

2 
1. 55 
2. 13 
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3. 26 
3. 81 
4. 34 
1. 87 
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58 HYDRAULIC AND EXCAVATION TABLES 

Table 9.--Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)ra/3s*~z, n= .0226-Continued 
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1.60 1.79 
2. 10 2.35 
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::2 
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3: 37 
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2.27 2.41 
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2.61 

% 
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4.89 

::Ei 

4.18 

t% 
5:71 
6.18 
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25.7 27.13 
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29.65 
30.88 
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33.25 

15.: 18.8 21.7 24.3 26. 61 28.7’ 30.7 32.6 34.41 
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Table 9.-Velocity of water, v, in feet per second based on 
Manning’s formula v= (1.486/n)r2W~. n= .0226&ontinued 
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Table 9.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r%‘/2, n= .0226--Continued 
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1.17 15.80 19.35 
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Table IO.-Velocity of water, v, in feet per second, based on 

Manning’s formula v= (1.486/n)&W2, n= .025 
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Table lO.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r%1/2, n= .025-Continued 
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Table IO.---Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2’3s~/2, n=.026-Continued 
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Table IO.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2kW, n= .026-Continued 
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Table lO.--Velocity of water, v, in feet ver second. based on 
Manning’s formula v= (1.486/n)r2W/a, 6 = .025--‘Continued 
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Table ll.- Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)rak*~z, n= .0276 
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Table Il.---Velocity qf water, v, in feet per seeon.& based on 
Manning’s formula v= (1.486/n)r%*fi, n= .0276-Continued 
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Table Il.-Velocity of water, D, in feet per second, based on 
Manning’s formula v= (1.486/n)r%ln, n= .0276-Continued 
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Table Il.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)rz&1~a, n= .0275-Continued 
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Table Il.-Velocity of water. II, in feet per second, based on 
Manning’s formula v= (1.486/n)?%@, n= .0276-Continued 
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Table 12.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)rW’la, n=.030 
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Table 12.--Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n= .030-Continued 
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Table lg.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n= .030-Continued 
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Table 12.--l’elocity of water, v, in feet per second, based on 

Manning’s formula v= (1.486/n)r%l/2, n= .030-Continued 
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EY 
9: 34 

8.31 
8.67 
9.03 
9.38 
9.72 

9.67 

1Ei 
10.61 
10.92 

10.06 
10.40 
10.72 
11.05 
11.36 

11.22 
11.52 
11.81 

:Ei 

12.67 

:E 
13:50 
13.77 

14.04 
14.70 
lb. 35 
15.98 
16. 60 

:EZ 
15.97 
16.63 
17. 28 

17.21 
17.81 
18.98 

?l::: 
22.29 

17.91 18.59 19.24 
18.54 19.24 19.91 
19.75 20.50 21.21 
20.93 21.72 22.4E 
22. Of 22.91 23.7: 
23. 20 24.07 24.9; 

23.34 
24.x 
25.3i 

2:;: 

28.2: 

24.2 
25.31 
26.4 

2: 

28.4 

1.42 

“2:;: 
3.57 

1.47 
2.33 

E 

1.52 1.56 1.61 
2. 41 2. 48 2.55 
3.15 3. 25 3.34 
3.82 3.94 4.05 

4.14 
4.68 
5.19 
5.67 
6.13 

4.43 

Ei 
6:OS 
6. 56 

4.57 
5.16 
5.72 
6.25 
6.76 

E 
7.43 
7.84 
8.23 

6.81 

i:$ 

8: 52 

7.03 
7.49 
7. 94 
8.38 
8.80 

7. 25 

Ki 
8: 63 
9.07 

t:ti 
9.37 
9.73 

10.09 

2: 
9:70 

LO. 08 
LO.46 

9.22 
9.62 

.0.02 

.0.41 
LO. 79 

-Eli 
10.33 
10.73 
11.12 

10.44 

Ki 
11: 46 
11.79 

LO. 81 

t:: :i 
Il. 86 
12.21 

11.16 
Il. 53 
.l. 90 
(2.25 
12.61 

11.51 
11.89 

x 
12.99 

12.12 12. 54 12.95 13.35 
12.44 12. 88 13.30 13.71 
12.76 13.20 13. 64 14.06 
13.07 13.53 13.97 14.40 
13.38 13.86 14. 30 14.74 

13.68 
13.99 
14.29 
14.68 
14.87 

14.16 
14.4f 
14.70 
lb.Of 
15.K 

tz 
16.27 
lb. 59 
15.w) 

15.08 15.52 15.94 16.36 
15.41 15.86 16.29 16.72 
15.74 16. m ~6.64 17.07 
16.07 16.53 16.99 17.43 
16.39 16.87 17.33 17.78 

15.17 
15.88 
16.58 
17.26 
17.93 

ii: &I 
17.u 
17.87 
18. bt 

16.21 
16.93 

t;: :i 
19.17 

16.71 
17.50 
18.27 
19.02 
19.76 

19.87 
10.56 
11.91 

it: “4 
15.74 

20.48 
21.20 
22.59 
23.94 
25.25 
28.53 

;; ;: 

27.41 
28.41 
29.5: 

30.6 

it:: 
29.2 
30.4 
31. 5 

27. 71 28.5 
29.01 29.8 
30. II 31.0 
31.3: 32.2 
32. 5: 33.4 

31.6 32.6 33.61 34.6 

1.65 

E 
4.16 

1.69 
2.69 
3. 52 
4.27 

4.83 
5.45 
6.04 

;:E 

4.95 
5.59 
6.20 
6.78 
7.33 

;:5 
8.42 
8.89 
9.34 

2; 
8: 65 
9.13 
9.59 

7.86 
8.38 
8.88 
9.37 
9.84 

9.77 .o. 04 10.30 
LO. 20 LO. 48 10.76 
10.53 .o. 92 11.20 
11.04 s. 34 11.63 
11.44 ~1.76 12.06 

11.84 
12. M 
12.62 

tZ7 

.2.17 12.48 
12.57 12.89 

;i: i: :t % 
13.74 14.99 

13.74 

t:: :: 
14.82 
15.17 

14.12 
14.49 
.4.86 

ii% 

14.48 
14.87 
15. 2.5 
15.62 
lb. 99 

17. m 

:lE 
19.57 
20.3% 

17.67 
18.50 
19.31 

Z:ki 

18.13 
18.98 
19.81 
20.63 
21.43 

11.68 
n. 41 

ii:2 
26.69 
83.04 

22.22 

Z:3 
25.96 
27.39 
28.77 

29.31 
39.& 

iii:: 
34.31 

36.8 38.50 
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Table 12.-Velocity of water, 21, in feet per second. based on. 
Manning’s formula v= (1.486/n)r2W/a, n= .030-Continued 

- 

.OZ .Oll .84 .06 

- 
.06 .07 

- - 

.08 

- 
.09 .lO 

1.69 2.40 
2.69 3.80 
3. 52 4.98 
4.27 6.04 

2.93 
4.66 

f% 

45% E 
6.20 8: 77 
0.78 9. 68 
7.33 10.37 

8.58 9.91 11.08 12.13 
9.69 11.19 12.51 13.70 

10.74 12.40 13.86 15. 18 
11.74 13.55 15.15 16.60 
12.70 14.66 16.39 17.95 

7.86 

i:: 
9.37 
9.84 

11.12 
11.85 
12.56 

ii: i i 

2: !T 
15.38 
16.22 
17.04 

LO. 30 
LO. 76 
Il. 20 
11.63 
12.06 

17.85 
18.63 
19.40 
20.15 
20.89 

12.48 
12.89 
13.30 

t::ii 

17.66 

:i:: 
19.38 
19.93 

21.62 
22.33 
23.04 
23.73 
24.41 

14.43 
14.87 

2: 2 
15.99 

Iti:;: 
21. M 
22.06 
22.61 

25.99 
25.75 
26.41 
27.06 
27.70 

28.33 
28.95 
29.57 

z.:: 

18.X 
18.98 

2: ii 

21.4 

E:“8i 
28.0: 
29. 11 
30.31 

31.39 36.24 

;:: ;z 

35.; 
22 
41.2; 

37.1: 42.81 

%?i 3k2,4i wk! 
24. f 34. f 42.4 
2.5.f 36. i 44.9 
27.2 38. i 47.4 
2&i 4o.t 49. e 

30. 1 

iti 
34.c 
35. : 

42. t 
44. i 
46. : 
48. : 
49. I 

52. 1 
54. ! 

ii:; 
61. ( 

36. ! 61. I 63. : 

3.39 

% 
a:54 

15.73 17. 68 
16.76 18.74 
17.76 19.35 
18.73 20.94 
19.68 22.00 

20.61 
21.51 
n.4c 

ET . f 

EE 
26: 6( 
27.4C 
2% 1s 

23.04 
24.05 
25.04 

Z% 

28.9; 
29.7: 

%I 
31.95 

36.57 

!E 
38.9i 
39.7: 

40.51 
42.44 
44.3 
46. It 
47.9: 

44.4, 
45. ! 
49. ( 
51. I 

Fit; 

“BY 
54. i 
58. ( 
61. : 
64.: 

it i 
65.; 

%’ .I 

72. I 81. t 

- 
4.15 4.48 
6.59 7.11 
8.63 9.32 

10.46 11.29 

% 
i97 

12.07 

6.08 

1% 
12.81 

13.11 
14.80 
16.40 

ii: !i 

14.01 
15.82 
17. 53 
19.17 
20.73 

14.86 
16.79 
18.60 

%G 

E:E 
21.75 
22.94 
24.10 

22.24 
23.70 
25.11 

2::: 

2:: 
27.43 
28.59 
29.55 

30.91 
32.27 
33.60 

8: E 

Z:Z 
32. 58 
33.56 
34.53 

33.01 
34.11 
35.19 
36.25 
37.2s 

35.30 37.44 

2 2 ii:: 
38.75 41.10 
39.87 42.28 

35.48 
36.42 
37.35 
38.26 
39.17 

38.3: 

.E 
41.3: 
42.31 

40.97 
42.05 

::: :i 
45.23 

43.45 45.80 
44.60 47.01 
45.74 48.21 
46.86 49.40 
47.97 59.56 

40.06 43.2i 46.26 49.07 
40.95 44. I 47.28 .5+x 15 
41.82 45. 1s 48.29 51.22 
42.69 46.11 49.30 52. 29 
43.55 47.04 50.29 53.34 

44.40 
46.49 
48.53 

Ei 

51.27 

2:: 

Es 

54.38 
56.94 

2: .l 
64.30 

“i% 07 “z! 
60. a 64. I 69.3 

E ifi:! 2: 
70.4 76. 81. i 

73. 8 
77. a 
80.1 

52 

79. : 85. : 90.3 
83. ! 88 f 94. 3 
86. I 92. f 98. 1 
90. I 96. : 102. a 
93. : 99.5 105. a 

89.4 96. ! 103. : 109: 4 

- - 

iti! 
11.14 
13.50 

16.66 
17.69 
19.60 
21.43 
23.18 

24.86 
26.59 

$5 

39.47 
40.78 
42.06 
43.32 
44.57 

51.72 
52.86 

E:E 
50.22 

70.26 
72.70 
77.47 
82.10 
86.60 
90.99 

95.27 
99.46 

103.56 
107. 
111. 3 

115.41 
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Table 13.-Velocity of water, II, 
Manning’s formula v= (1.4 

i7i 
fw 

0. 10 0.15 0. 1% 
.I6 .23 .2a 
.21 .30 .37 
.26 .37 .45 

3 
.3% 
.41 
.44 

.42 

:% 

12 

.4% 

.51 

.54 
.57 
.@I 

.I37 

:E 

:Z 

rl 
.9% 

1.03 

.62 

:fZ 
.71 
.73 

1.0% 

:::i 
1.22 
1.27 

.76 

.7% 

.81 

.%3 

.%5 

1.31 1.51 1.69 
1.35 1.56 1.76 
1.40 1.61 1.80 
1.44 1.66 1.86 
1.4% 1.71 1.91 

.%a 

:i! 

5: 

.99 

2; 
1.06 
I.08 

1. I( 
1.1: 
1.X 
1. 2! 
1.x 

1.3! 
1.3( 
1.41 

::2 
1.7’ 

1.8: 
1.9: 
1.91 
2.M 
2. 18 

2.2 

1.52 1.76 
1.56 1.80 

2-i :% 
1.68 1:ea 

1.61 
1.6: 

k;! 

1:s: 

::2 
2.OE 
2.15 
2.2: 

l.W 2.31 

iii 
2:z 

2 
2.7: 

2.3! 2.K 
2.4’ 3.0: 

2.51 
2. 71 
2.8 
2.9 
3.0 

3. 1: 

3. lf 
3.x 
3.4’ 
3.5; 
3. 7( 

3.8: 

1001s 0020 

I. 21 

2: 
.52 

). 23 
.36 
.4% 
.5% 

.60 

:E 

:i!i 

.95 
1.02 
1.0% 
1.14 
1.19 

1.07 
1.14 
1. 20 

::ii 

1.25 
1.30 
1.36 
1.41 
1.46 

g 

1: 5% 
1.63 

1.9E 

E 
2. 12 
2. li 

1.9% 
2.03 

2:: 
216 

2. 2: 
2.2; 
2.31 
2.3t 
2.41 

13 
2. 50 
2.60 

2.41 
2. 5: 
2. 6< 
2. %I 
2.H 

2.69 3.01 
2.79 3.1: 
2.97 3. 3: 
3.15 3. 5: 
3. 32 3.71 
3.49 3.N 

3.6-F 4.01 
3.81 4.a 
3.97 4.4 
4.12 4.6 
4.z 4.71 

4.41 4.9! 

1 feet per second, based on 
‘n) r2ks1/2, n= .036 

I. 25 3.27 
.40 .43 
.52 .57 
.a3 .6% 

.74 

:% 
1. 01 
1.09 

:Z 

1:: 
1.18 

1. 17 1.26 
1. 24 1.34 
L.32 1.42 
1. 39 1.m 
1. 46 l.M 

1. 53 1.66 
1. so 1.72 
1.66 l.%C 
1. 73 l.%i 
1.79 1.93 

1.85 
1.91 
1. 97 

%I 

2.w 
2.05 
2. 1: 
2. x 
2. 24 

2. 15 2. 3: 
2. 21 2. 3t 
2. 26 2.4J 
2.32 2. x 
2. 37 2. 5f 

2. 43 
2. 4% 
2.53 
2. 59 
2.04 

E 
2.7a 
2. 71 
2.%! 

2.69 29 
2.81 3.0. 
2.94 3. II 
3.OF 3.3 
3.1E 3. 4, 

3.m 
3.41 
3. 64 
3.85 
4.07 
4.21 

3. 5( 

2: 
4. II 
4. 3! 
4.6 

4.4; 
4.6; 
4.st 
5.ot 
5. 24 

5.4: 

4.8: 
5.0, 
5.2, 
5. 4 
5.6 

5. a 

- 
0040 

). 29 
:i 
.73 

0. 31 0.32 
.49 .52 
.64 .6% 
.7% .%2 

.a5 

1:E 
1.16 
1.2% 

1:E 
1. 13 

::Zi 

.95 
1.07 
1.19 
1.30 
1.40 

2 
1: 52 
1.61 
1.69 

1.43 1.51 
1.52 1.61 
1.61 1.70 
1.70 1.80 
1.79 1.89 

z 
1: 92 

s7 

1.87 1.97 
1.96 2.05 
2.04 2.15 
2. 12 2. 23 
2.19 2. 31 

i::: 
2. 42 
2.49 
2.56 

2. 39 
2.47 
2. 55 
2.63 
2. 70 

248 
2. 5: 
2.61 

2: 

2.63 2. 78 
2. 70 2.85 
2. 77 2.92 
2.84 2. 99 
2.91 3.06 

2.97 
3.04 
3.10 
3.17 
3.23 

3.11 

Ei 
3.51 
3.6: 

3.30 
3. 46 
3. 60 
3.75 
3.9c 

3.47 
3. 64 
3.80 

::E 

3. 81 

24! 
4.4! 
4. 6s 
4.9: 

4.04 
4.1% 
4.45 
4.71 

‘22 

4.26 
4.41 
4.70 
4. 9% 
5.25 
5.51 

5. 1t 5.4E 5.77 
5.3! 5.71 6.03 
5. 61 5. 9E 6. ‘23 
5.8: 6. 1E 6.52 
6.0! 6.41 6. 76 

6.21 6.64 7.00 
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Table 13.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= ( 1.486/n)r2W/2, n= .036-Continued 

\ 8 
\ 

t \ 

:: 
0:s 
0.8 

ti 
1:r 

::i 

t: 
214 

::: 

::; 

z: 
6:s 

2: 

;:i 

t: 

;H 

t: 

:: 
6:s 

::"B 

i:H 

‘if 
:: 
:: 

:: 
17 

:i 

20 

OBOSS 

0.34 0.36 0.37 
0.54 0.56 0.59 
0.71 0.74 0.77 
0.86 0. PI 0.93 

1.00 
1.12 

::2 
1.47 

i-E 
:% 
ib4 

;:fj 

1: 48 
1.60 

1.58 
1.68 

::; 
1.98 

1.05 

Ei 
1: 97 
2.07 

E 
1: 94 
2.05 
2. lb 

2.07 
2.16 
2.25 
2.34 
2.42 

t:iZ 

2 
2.63 

2.51 
2.59 
2.67 
2.75 
2.33 

E Et 
2.79 2:91 
2.88 2.99 
2.96 3.08 

2.91 
2.99 
3.04 
3. 14 
3.21 

3.17 

i% 
3: 41 
3.49 

3.29 
3.36 
3.43 
3. xl 
3.57 

2: 
3: 73 
3.81 
3.89 

3.64 
3.32 
3.98 
4. 15 
4. 31 

3.81 

i:Z 
4.33 
4.50 

3.96 
4. lb 
4.33 
4.51 
4.68 

4.47 4.66 

!% 
5: 22 

Ei 
5: 45 

5.51 5.75 
5.78 6.04 

4.86 
5.02 
5.35 
5.67 
5.93 
6.28 

6.06 
6.32 
6.58 
6.84 
7.09 

6.33 6.53 
6.60 6.87 
6.88 7.16 

;::: :::: 

7.34 7.66 7.98 

.a0065 
I 

00070 .00076 

0.38 0.40 
0.61 0.63 
0.80 0.83 
0.97 1.00 

y; 

1:41 

y; 

1: 46 

::z ::t; 

1.78 1.85 
1.90 1.97 
2.01 2.08 
2.12 2.20 
a.23 2.31 

2.34 2.42 

Eli ;:z 
;:;t ;:;; 

i:E t: 
3.02 
3.11 

;: ;; 

3.20 3: 31 

3.28 3.40 
3.37 3.49 
3.46 3.58 
3.54 3.67 
3.63 3.75 

2;: 
3: 87 

2: 
4.01 

yJg . ‘p; . 

:: iit 4. 4.46 25 
4.49 4.65 
4.68 4.84 
4.86 5.03 

5.04 5.22 

E F% 

KZ 6:09 6.43 
6.53 6.75 

6.83 7.07 
7.13 7.38 
7.43 7.69 

zi 8.28 7.QQ 

a. 28 8.57 

.00080 

0.41 
0.65 
0.85 
1.03 

0.42 

Ei 
1: 07 

0.44 0.45 0.46 
0.69 0.71 0.73 
0.91 0.93 0.96 
1.10 1. 13 1.16 

1.20 
1.36 
1.50 
1.64 
1.78 

1.24 
1.40 
1.55 

:::i 

1.27 
1.44 
1.59 
1.74 
1.83 

1.34 
1.52 

3: 
1: 99 

1.91 1. Q6 2.02 2.08 2.13 
2.03 2.09 2. lb 2.21 2.27 
2. lb 2. 22 2.28 2.35 2.41 
2.27 2. 34 2.41 2.47 2.54 
2.39 2.46 2.53 2.60 2.67 

2: 
2.72 
2.82 
2.92 

2.57 

“2::: 
2.91 
3.01 

2.65 2.72 
2.77 2.84 
2.88 2.96 
2.99 3.07 
3.10 3.19 

2.79 
2.92 

2: 
3.27 

3.03 3.12 3.21 
3. 13 3.22 3.32 
3.22 3.32 3.42 
3.32 3.42 3.52 
3.42 3.52 3.62 

2 
3.51 
3.62 
3.72 

3.38 

;:iY 
3.71 
3.82 

3.51 
3.60 
3.70 
3.79 
3.88 

2; 
3.81 
3.90 
4.00 

3.72 3.83 3.93 
3.82 3.93 4.03 
3.92 4.03 4.13 
4.02 4. 13 4.23 
4. 11 4.22 4.33 

4.09 
4. 18 
4.27 
4.36 
4.44 

4. 21 
4.30 

% 
4: 57 

4.32 
4.42 
4.51 
4.60 
4.70 

4.43 
4.53 
4.63 

::ii 

4.39 4.53 4.66 4.79 4.91 
4.60 4.74 4.88 5.01 5.14 
4.80 4.95 5.09 5.23 5.37 
5.00 5. 16 5.30 6.45 5.59 
5.20 5.36 5.51 5.66 5.81 

5.39 
5.67 
5.94 
6.29 
6.64 
6.98 

5. 55 

2:: 
6:49 
6.84 
7.19 

5.71 
5.91 
6.30 
6.68 

::: 

6.87 

E:: 
6.86 
7.24 
7.60 

7.30 
7.63 
7.94 

E 

;::i 
8.18 
8.50 
8.81 

7.75 
8.09 
8.42 

Eli 

7.96 
8.31 
8.65 
8.99 
9.32 

8.17 

fi?i 

9.56 

8.85 9.12 9.38 9.64 9.89 

00095 00100 



78 HYDRAULIC AND EXCAVATION TABLES 

Table 13.-Velocity of water, Y, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n= .036-Continued 

- 

.OOlO .OOlS 0020 0025 .0030 ,003s .0040 .OOLI 0050 
- 

. 

, 

1 

0.46 
.73 
.96 

1.16 

1.34 
1.52 
1.68 
1.84 
1.99 

2.13 
2.27 
2.41 
2.54 
2.67 

2.79 
2.92 
3.04 
3.15 
3.27 

3.33 
3.50 
3.61 
3.71 
3.82 

3.93 
4.03 
4.13 
4.23 
4.33 

4.43 
4.53 
4.63 
4.72 
4.85 

4.91 
5. 14 
5.3; 
5.5s 
5.81 

8. li 
8.51 

i:E 
9.5l 

9.8! 

0.56 0.65 
.89 1.03 

1.17 1.35 
1.42 1.64 

0.73 

E 
1:83 

!:Zi 
1.65 
2.00 

0.86 
1.36 
1.79 
2. 16 

2; 
1.91 
2.31 

1.64 1.90 2.12 2.33 2.51 2.69 
1.86 2. 14 2. 40 2.63 2.84 3.03 
2.06 2.38 2.66 2.91 3.14 3.36 
2.25 2.60 2.99 3.18 3.44 3.67 
2.43 2.81 3.14 3.44 3.72 3.97 

2.61 3.01 3.37 3.69 3.99 
2.78 3.21 3.59 3.93 4.25 
2 95 3.40 3.81 4.17 4.50 
3.11 3.59 4.01 4.40 4.75 
3.27 3.77 4.22 4.62 4.99 

2-i 
4.81 
5.08 
5.33 

3.95 4.42 4.84 
4.12 4.61 5.05 
4.29 4.80 5.26 
4.46 4.99 5.46 
4.62 5. 17 5.66 

5.22 
5.45 
5.68 

i:: 

5.59 
5.83 
6.07 
6.31 
6.54 

4.14 4. 78 6.35 6.86 6.33 
4.28 4.94 5.53 6.05 6.54 
4.42 5. 10 5.70 6.24 6.74 
4.55 5.25 5.87 6.43 6.95 
4.68 5.40 6.04 6.62 7.15 

Ki 
7: 21 
7.43 
7.64 

4.81 
4.94 
5.06 
6. 19 
5.31 

5.55 
6.70 
5.84 

E 

6.21 

“9.:; 
6.69 
6.85 

7.85 
8.06 
8.27 

iit; 

5.43 
5.55 
5.67 
5.79 
5.90 
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6: 55 
6.68 
6.82 

7.01 
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7.47 
7.62 

8.87 
9.06 
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6.95 7.77 8.51 
7.28 8.13 8.91 
7.59 8.49 9.30 
7.91 8.84 9.69 
8.22 9.19 10.06 
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10. OE 
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K8” 
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8.52 
8.81 
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12.4: 
13.1; 
13.81 
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11.29 
11.71 
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12.06 
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13.04 
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7.41 
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Table 13.-Velocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)r2W/2, n= .036-Continued 
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E 
7.74 
8.04 
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i. 54 
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11.05 

10.39 10.7t 
LO.55 11.04 
IO.93 11.3: 
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11.47 11.8i 
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11.8C 12. 24 
12.04 12.50 
12.2s 12.75 

12. 14 

:z . i 
12.94 
13.a 

12.53 13.00 13.4: 
13. 12 L3.61 14. OS 
13.6( 14.21 14.71 
14.2E 14.79 15.31 
14.81 lb.37 lb. 91 

lb. Q3 
16.49 
17.57 
18.62 
19.04 
20.53 

x . : 
18.11 
19.2: 
20. 3: 
21.3( 

22.31 

2; 

25: 2! 
28. II 

25.2: 26.17 27. o! 

1.30 
2.06 
2. 70 
3. 27 

;:2 
2.73 
3.37 

3.80 3.91 
4.29 4. 42 
4.75 4. 90 
5. 19 5.35 
6.62 5. 79 

Ii' 
7.0: 

Ei 

Ei 
8.59 

E 

KY 
8:8! 
9. 1I 
9.E 

ZZl 
LO.20 
10. 50 
10.81 

9. 8C 

:i:z 
.o. g 
Ll. l! 

11.10 Il. 4! 
11. 40 Il. 7! 
11.69 L2.0! 
11.93 12. 3z 
12.26 L2. @ 

::i: 
13.09 
13.36 
13.63 

12. 9: 

ii:: 
L3.7j 
14.0; 

13. QC 14. 3: 
14.55 15.01 
lb. 19 lb. 61 
15.82 16.31 
16.43 16.9‘ 

17.03 17. bl 
17.63 18.1’ 
18.78 19.31 
19. QC lo. 51 
Zl.oE 11.6 
22.M 12.73 

23. I( 13.8 
24.11 14.8. 
25.11 15.81 
26.S 26.81 
27.04 17.8 

27.96 28.8, 

1. 38 
2.19 
2.87 
3.47 

4.03 
4.55 
5.04 
6.51 
5.96 

6.39 
6.81 
7.22 
7.62 
8.00 

8.33 
8.75 
9. 11 
9.46 
9.81 

10.15 
10.49 
10.82 
11. 14 
11.4E 

11.7E 
12. OS 
12. K 
12.7c 
13.0( 

13.3( 
13.51 
13.88 
14.1; 
14.4f 

14.74 
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16.11 
16.75 
17.43 

18.0; 

:z . : 
21.11 
22.2; 
23.4l 

D100 
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2.25 
2.94 
3.57 

1.45 
2. 30 
3.02 
3.66 

:: i; 
5.18 
5.66 
6. 12 
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,31 
5.81 
6. 28 
6. 74 
7. 18 
7.61 

::2 
8.61 8.83 
8. 99 9. 22 
9.36 9.50 
9.72 9:97 

10.08 10.34 

LO.43 
10.77 
11.11 
11.45 
11.78 

10.70 
11.05 
11.40 
11.74 
12.08 

12. 10 
12.42 
12.74 
13.05 
13.36 

12.41 
12.74 
13.07 
13.39 
13.71 

ti: i! 
14.26 
14.56 
14.85 

14.02 
14.33 

:::ii 
lb. 24 

15.14 
lb. SE 
16.55 
17.24 
17.90 

lb. 54 
16.27 

:%? 
18.37 

18.56 
19.21 
20.47 

ii:: 
24.04 

19.04 
19.71 
21. cm 
22.25 
23.47 
24.66 

25. li 25.82 

E 
28141 

~~~ 
2Q:lS 

29.45 30.23 

30.4s 31.23 
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Table 13.-Velocity of water, v, in .feet per second, based on 
Manning’s formula v= (1.486/n) r%3J2, n= .036-Continued 
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7: 61 
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18.3’ 
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?i 
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24. 

- 

2.05 

9;; 
6.17 

;zl 

8.21 
8.88 

9.53 
LO. 16 
IO. 76 
11.35 
11.93 

ti% 
13.58 
14.10 
14.62 

15.13 
15.63 
16.12 
16.61 
17.09 

26.98 
37.8 
29.5 
31.4 
33. A 
34. t 

38. ! 

ii: i 
41.: 
42. 

2.51 2.90 
3.99 4.61 
5.23 6.04 
6.34 7.32 

7.35 8.49 
8.30 9.59 
9.20 10.63 
0.06 11.62 

LO. 88 12.56 

Il.67 
12.44 
13.18 

5:: 

17. 66 
18.44 
19.20 
19.95 
20.08 

2:: 

i%:E 
24.16 

x5(1 
22.07 
22.62 
23. lf 
23.74 

24.83 

2~~ 
26.73 
27.41 

26.91 

2:: 
30.6: 
31.8: 

32W 
34. 
36. : 
38. 

2 

31.0; 
32.54 

E 
36: 7: 

38.of 
39.1 
42. I 
44. ! 

ii:1 

2: 
48. 

$1 

54. 

36 

18 

51.1 
53. 

Et 
60. 

62. 

i.2 
0: 75 
8.18 

9.49 

18.86 

27.7f 

Z:f 
29 9i 
30.6: 

31.3! 
32. @ 
32.7: 
33.41 
34.M 

34.7s 

ZF 
39: 5 
41.01 

42.6 

55. 

Ei 
62: 
65. 
67. 

76 
49 
15 

74 

951 

- 

3.56 
5.65 

xi 

::: ;i 
13.02 
14.23 
15.39 

16.51 
17.59 
18.64 
19.66 
20.66 

30.41 
31.21 
32.01 
32. SC 
33.57 

34.34 
35. l( 
35.81 
36.5< 
37.z 

E;t 
41: 6i 
43.3: 
45. M 

46.6! 

48. : 
51. 
54. 
57. 
60. 

63. 

2 
71. 
74. 

3.84 
6.10 

i% 

4.11 4.36 4.59 
5.52 6.91 7.29 
8.54 9.06 9.55 

10.35 10.98 11.57 

11.23 12.01 12.74 
12.68 13.56 14.38 
14.06 15.03 15.94 
15.37 16.43 17.42 
16.62 17.77 18.85 

17.83 
19.00 

22 
22.32 

19.06 
20.31 
21.53 
22.71 
23.86 

2% 
22.83 
24.08 
25.30 

23.37 24.98 
24.39 26.98 

22 
27: 35 

L%;i 
29.24 

26.49 27.93 
27.66 29.16 
28. aa 30.36 
29.92 31.54 
31.02 32 69 

28.31 

;;%a 

31.96 

it: 
32.X 
33.25 
34.15 

32.10 
33.16 

Et2 
36.24 

32.85 35.11 37.24 
33.72 36.04 38.23 
34.58 36.9t 39.2c 
35.42 37. ai 40.15 
35.26 38. 7i 41.12 

37.09 
37.91 
38.72 

%% 

39.6! 
40.5: 
41.4( 
42.2! 
43.11 

42. Of , 
42.9f 1 

$2; , 
45.7: , 

2: 
48.0: 
50.0: 
51.91 

5a3f 
52: 
55. ! 
58. I 
62. 
65. ! 

53. s’ 

’ ii: 
62. 

Z 

68. : 
71. 

;: 
79: 

ii% 
56.9! 
53.0: 
55.11 

57.1: 

{{I 

70. 
73. 

77. 
80. 
84. 

E 

93. 82.77) 88. 

I 

1 
i 
i 
1 

1 
12 

- 

:t ti 
le:30 
18.37 
19.87 

21.31 
22.71 
24.07 
25.39 
26.67 

33.83 
34.95 
36.05 
37.14 
38.20 

39.26 
40.30 
41.33 

Z:Z 

‘2: 2 
53.70 
55.92 
58.09 

60.22 
62.32 
66.41 
70.37 
74.23 
77.99 

81.66 

ii:? 
92.21 
95.60 

98.92 
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Table 14.--Trelocity of water, v, in feet per second, based on 
Manning’s formula v= (1.486/n)rW”2, n= .040 
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.64 
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.9! 
.9. 
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1.0 
1. 1 

1.1 
1.2 
1.31 
1.3 
1.4 
1. 5 

1. 6’ 
1. 6 
1.7 
1.8 
1.8 

1.9 

0.13 
.m 
.26 
.32 

.37 

.42 
.46 
.bl 
.55 

.bQ 

.63 

.67 

2 

2: 

1: 
.QO 

.94 

.9l 

Ei 
I:06 

E 
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1.17 
1.20 

::ii 

E 
i.33 

1.3E 
1.42 
1.46 

::t 

;I;; 

::9” 1 

tz 

2.24 
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2.51 
2.a 

2 74 

- 
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.25 
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.39 
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1.11 
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1:2E 

1.32 
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2.2. 
2. 31 
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L 18 
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1.45 
1.49 
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1.62 
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3.; 
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.93 
. 02 
. 10 

1.18 
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1.49 
1.57 

1.64 

z 
1: 85 
1.92 

1.99 
2.03 

::: 
2: 24 

2.3( 
2.3; 
2.G 
2.4s 
2.5! 

2.6( 
2.61 
2.7: 
2.7; 
2.8: 

2.81 
3.0: 
3. l! 
3.21 
3.4. 

4.7 
5.0 
5.2 
5.4 
5.6 

5.8 

0.28 
.45 
.59 
.72 

1.32 
1.41 

::i 
1.65 

1.73 

E 
1: 95 
2.02 

2.43 
2.49 
2.56 
2.62 
2.68 

2.74 
2.80 
2.86 
2.92 
2.98 

Et 
3.32 
3.46 
3.59 

3.73 

E 
4: 35 
4.59 
4.83 

5.05 
5.27 
5.49 
5.71 
5.91 

6. 12 



82 HYDRAULIC AND EXCAVATION TABLES 

Table 14.--Velocity of water, u, in feet per second, based on 
Manning’s formula v= (1.486/n)r2kl~2, n= .Q40-Continued 
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Table 14.--Velocity of water, v, in feet per second, based on 
Manning’s formula II= (1.486/n)r2/3@, n= .040-Continued 
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1.24 1.43 1. 60 

1.66 
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2.75 

Ei 
2.58 
2.72 
2.86 

2.04 2.95 
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12.76 13.98 lb. 10 
13.23 14.49 lb.65 

12.24 13.69 14.99 16.19 
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10.94 
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Table I&--Belocity of water, v, in feet per second, baaed on 
Manning’s formula v= (1.486/n)r%~~~, n= .040-Continued 
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11.99 12.47 
12.45 12.96 

12.91 
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1.86 
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6.99 
7.27 

E 
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8.51 
8.82 
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9.47 
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Table 14.-l’elocity of water, v, in feet per second, based on 
Manning’s .formula v= (1.486/n)r2W/2, n= .040-Continued 
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21.06 
22.21 
23.34 

24.44 
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Table 16.-Values of nv corresponding lo di$erent values of F- 
and s in Manning’s formula, v= (1.486/n)r2W/2 

(To determine the mean velocity of water, ZJ, divide the tabulated value by t& 
coefficient of roughness. n) 

II= slope 
T r=hydmolicrsdius in feet 
3- 
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.0459 
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.0342 .0397 
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.0361 .0419 

:% 
.0449 
.0461 
.0473 

.0469 .0512 .0554 
.04s3 .0523 .0571 
.0497 .0543 .0587 
.0511 .0558 .0604 
.0524 .0573 .0620 

.0160 

.0175 

:l% 
.0215 

: Et: 
.0301 
.0321 
.0341 

.9333 .0403 .0468 .0529 .0586 

.0365 .0442 .0613 .0579 .0642 

.0394 .0477 .0554 .0625 .0693 

.9421 .0510 .0592 .0669 .0741 

.0445 .054 .wa? .0709 .0786 

.0693 

.0759 

.0820 

.0876 

.0929 

.02% 
.0237 
,024s 
.0256 
.0268 

:E 
.0394 
.0410 
.0425 

.0471 .0570 

.0494 .0593 

.051E .0625 
,053; .0650 
.0555 .0675 

:Ei 
.0725 
.0755 
.0783 

.0743 .0828 

.0784 .0869 

.0819 .0908 

.0859 .oQ45 

.0884 .G930 

.0980 

3% 

: :::; 

.0277 

:% 
.0304 
.0311 

.0440 .057i .06QQ .0811 

.0455 .059c .0722 .0337 

.0469 .0614 .0744 .0863 
.0482 .063: .076.5 .0&B 
.0495 .064( . 0786 .0912 

.1015 

.1048 

.1080 

. 1111 

.I142 

.03u. .om .0664 - 0307 :- .0936 .~ 

.0916 
.ow 
.097e 
. loo? 
.103c 

1057 L 1172 L 

.0641 

.0702 

.0756 

3%: 

.09Of 

:E : 
.103i 
.1071 

llo( 
.1141 
: g 

,124: 

1281 L 

.1209 

.1239 

: :23:: 
.1360 

13% L 

- - 

_- 

- 

1.0 

.0105 

.0149 

.0182 

: E 

.0257 

.0278 

.0297 

.0316 
.0332 

.0349 
.0364 
.0379 
.0393 
.0407 

.04'2u 

.0433 

.0446 
,045s 
.0470 

.0493 

.0515 

.0536 

.0566 

.0576 

.0594 

.0613 

.0630 

:Ei 

.0743 
.0814 
.0879 
.0940 
‘0997 

.1051 
.1102 
.1151 
.119& 
.1243 

.E!87 

.1329 
1370 

: 1410 
. I448 

1486 L 
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Table lS.-Values of nv corresponding to di$erent values of r 
and s in Manning’s formula, o= (1.486/n)r2W/2-Continued 
(To determine the mean velocity of water, D, divide the tabulated value by the 

mnfficient of rouehness. n) 

- 

_- 

. 

. 

. 

I 

i . 

I : 

I : 

t : 

1 : 
i 

) 
i 
1 
i 
D 

: 

! 
6 

0 - 

1. 1 

0112 
0158 
0194 
0224 
0250 

0274 
0296 
0317 

E 

0371 
0388 
0405 
0419 
0434 

0448 
0462 
0475 

Ef 

Ei 
0571 

.0593 
0613 

% 
,0937 

1001 
: 106: 

,11x 
,1174 
,122; 
.127i 
,132: 

.1371 

: ::ti 
,150: 
,154’ 

158‘ L 

- 
1.2 

0119 
0168 
0206 
0237 
0266 

0291 
0314 
0336 

Ez 

E 
0428 

,0444 
,046O 

,0476 
.0489 
.05Q3 

: :!A: 

.0671 

: “0;; 

.0;32 
.0751 

.0839 

.0919 

:ElE 
.1126 

.1187 

.1245 

.130@ 

.1353 

.1404 

.1453 
1501 

: 1547 
159s 

: 163E 

167f L 

- 

.- 

, 

1 

4 - 

1.3 
- 

0125 

% 
0250 
0280 

E: 
0354 
0376 
0396 

0415 
0434 
0451 
0468 
0485 

0501 
0516 
0531 
0546 
0.560 

0705 
073C 

: E 
,079: 

,088: 
.097( 
.104i 
. 111% 
.111 

.125: 
.13x 

: ::z 
.1481 

153: 
: 15% 
.163: 

167s 
:172( 

1771 L 

r=hydraulic radius in feet 

1.4 1. 5 1.6 

- 

17 
.- 

0132 0138 
0186 0196 
0228 0239 
0263 0275 
0294 0308 

,032a 
,0348 
0372 

: Ei 

0337 
0364 
0389 
0413 
0436 

.0526 

:E 
.0573 
.0588 

,055l 
,0568 
,0584 

:I% 

.0617 

:% 
.0696 
.0720 

.0779 

.0803 

.0826 

.0849 

.0871 

.0930 

.1019 

. 11oa 

.1176 
.1248 

%z 
: 1152 
.1231 
.1306 

.1315 

.1379 

.I441 

.14x 

.155E 

.I377 

.1444 

.15JN 

: :i;i 

.1611 
1664 

: 1711 
1761 

: 181: 

.1687 
.1742 
.I795 

:::i 

1%X L-- 1947 L 203: L 2117 - L 

0144 
0203 

t;ti 
0321 

0352 
0380 

2: 
0454 

0813 

if% 
0886 
0909 

; :y:: 
,120; 
,128E 
,1364 

,1432 
.15Of 
.1571 
.1631 
.1701 

.1761 

.1811 

.187< 

.192I 

.1981 

0150 0156 
0212 0220 
0259 0269 
0299 0311 
0335 0348 

0367 

E;i 
,0449 
IO473 

E: 
0440 
0467 
0492 

0516 
0539 
0561 
0582 
0602 

.0593 

.0617 

5% 
.0669 

0622 

.2; 
,0678 
,0695 

.0702 ,0729 

.0733 ,0762 

.0763 ,0793 

.0792 IO823 

.082O ,0852 

.0847 

.0873 

.0898 

.0923 

.0947 

5%: 
,0933 
.0959 
.0984 

1058 
: 1159 

: ::i: 
.1420 

1099 
.1204 
.1301 
.1391 
.1475 

: :% 
.1640 

1707 
: 1771 

, 

, 
, 

I 

- 

.1555 
1631 

: 1703 
.1773 
.1840 

1833 
: 1893 
.1952 
.%Jof 
.2063 

1904 
: 1967 
.2027 
.2986 
.2143 

2199 L.-- 

1.8 1.9 

.0161 

.0228 

.0279 

2% 

.0395 

.0427 

.0456 
.0484 
.0510 

0646 
.0685 
.0684 

: t% 

.1612 
1691 

: 176f 
133E 

: l9Of 

: g;: 
.210; 
.216i 
.222: 

22% A--- 

- 
2.0 

.0409 
.0441 

:E-i 
.052a 

.0553 

.0578 

.0601 

:Ei 

:E 
.0708 
.0727 
.0746 

: E 
.0851 
IO883 
.0914 

.0944 

.0973 

: :E 
.1055 

.1668 

.1749 
1827 

: 1902 
.1974 

.2043 

.2110 

.2175 

:iZZ 

2359 L 
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Table lg.--T’alues of nv corresponding to di$erent values of r 
and s in Manning’s formula, v= (1.486/n)r%?J~-Continued 
(To determine the mean velocity of water, I), divide the tabulated value by the 

coefficient of roughness, n) 

-i- 

2. 1 

.0172 

:%i 
.0345 
.0385 

:% 
.0467 

:% 

%J 

.0751 

.0771 

:fi%i 

: E 
.0944 

.0975 

2: 

3% 

.1218 

.1335 

: :I% 
.1635 

.1723 

22 
: 1965 
.2039 

.21ia 

.218a 

.2247 

.2312 

.2375 

2437 L-- 

_- 

, 

, 
I 

- 

2.2 

:% 
:“S 
.a562 

.0449 
.9484 

:i% 
.0579 

:k% 
.0641 

:zi! 

.0711 

.0733 

: %: 
,0795 

0859 
.0897 
.0934 

:Ki 

.1036 

32 

:::?i 

,1257 
.1377 
.1487 

::iZ 

.1295 

.1418 

.1532 
1638 

: 1737 

.1777 

:E 
.2027 
.2103 

.1831 

.1920 

.2ooa 

5% 

.2242 .2307 .2371 

.2316 .2363 .2448 

.2387 .2456 .2524 

.245a .2527 .2597 

.2524 .2596 .2668 

2514 L 2589 L 

2.3 

r=hydraulic radius in feet 
- 

2.4 

.016a 

.0266 

.9320 

.0377 

.0421 

:%i 

2% 
.0598 

:E 
.0879 
.0705 
.0730 

: E% 
.0793 
.0621 
.6342 

:E 

.% 

.1066 
.1098 

: ::;!l 
.1191 

1332 
: ;;m& 

: 1685 
.1787 

.2604 -- 

_- 

- 

2.5 

.0199 
.0281 

:FhZ 
.0444 

.0487 
.a520 
.0562 
.0596 
.a628 

%i 

0724 
,075o 

:tE 
.0716 
.0743 
.0770 

:E 
.@643 
.080a 
.0889 

:z 
.0987 

:E 

,1095 .1124 
.1129 .1159 
,1161 .1192 
,1193 .1225 
.1224 .I257 

,136Q 
.I499 

: :Ef 
.I836 

.1405 

.1539 

.1662 

::iG 

.2433 

.2513 

.2591 

2% 

.2810 

2.6 2. 7 2.8 2.9 3.0 
- 

.024M 

.02&J 

.0353 

:E 

.0214 

:E% 
.0427 
.a478 

2% 

:E 
.Oa44 

.0511 .0523 

:tE :%Z .a526 .0641 .0860 .Q676 

:E 
.0753 
IO781 .0899 

.0709 

.0740 

.0771 

:kEi 

. a815 

:E 

:% 

:tEi 
.1039 
.1078 
.1116 

5% 
3% 
.1143 

.1153 
.118a 

:;ig 

.1181 

:::i 
.1237 
.1320 

: :z 

%J 

.1441 

2%; 

.I933 

.1476 
1617 

: 1747 
.1867 
.1960 

.1511 

:% 
. 1911 
.2027 

:E% 
:% 
.2411 

.2087 

: % 
.2380 
.2470 

: iti: 
.2341 
.2436 
.2528 

.2495 

.2577 

3% 
.2808 

.2557 

:%% 
.2801 
,2877 

.2817 
.27@3 
.2786 
. ‘2867 
.2946 

2881 L 2952 L 3022 L 

-- 

.0219 

:%Z 

:tZ 

5% 
.0927 
.0953 
.0978 

. 10% 

.1071 

.1115 

.1157 

.I197 

::i2 
.I311 
.1347 
.1383 

.1546 
1693 

: 1829 
.1955 
.2074 

.2168 

:iEZ 
.2492 
.2586 

:Z 
.2350 
.2932 
.3013 

3091 L 
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Table lS.-Values of nv corresponding to different values of r 
and s in Manning’s formula, v= (1.486/n)rWG-Continued 
(To determine the mean velocity of water, v, divide the tsbulsted value by the 

coefficient of roughness, n) 

3.1 3.2 3.3 3.4 3.5 3.6 3.7 
- -- 

:“oE 
.0387 

:%Yi 

.0228 

.n323 
,0395 
.@455 
* 0510 

.0233 

:t% 

2% 

.0238 

.a336 

:Ei 
.0531 

.0242 
0343 

.0420 

.04a4 

.0542 

:Ei 
.0428 
.0494 
.0552 

.0251 

.0355 
.6435 
.0503 
.0562 

.0547 

.0591 

.0632 

:Ki 

:Fnz 
.0645 
.0085 
.0722 

:%J 
.0559 
.0599 
.0737 

:Z 
.0635 
,072, 
.0766 

:E 
.0711 

2% 

.0741 

.0774 

:E 
.n855 

.0788 

.0823 

.0857 

:Ei 

:t% 

:EZ 
.osw 

2% 

.iE 

:ZE 

:E: 
.0999 

:Ef 

:Ei 
.1021 

:E 
.0984 
.1016 
.1042 

:ZEi 
.1008 
.1036 
.1063 

.0959 

.0999 

.1028 

.1056 

.1083 

:Ei 
.1047 
.1076 
.1104 

.lOOb 

.1036 
.1066 
.1096 
.1124 

.1048 .1070 .1093 .1114 .1136 

.1094 .1118 .1141 .1164 .1187 
.1139 .I164 .1188 .1212 ..1235 
.1182 .12Q7 . 1232 .1257 .1232 
.1224 .1250 .1276 .1301 .1327 

.1158 

.12QQ 

.1259 

::3 

.1179 

.1231 

.1282 
.1330 
.x377 

.1264 .1291 .1318 .1344 .1370 .I395 .1422 
.13a3 .1331 .13bE .1385 ,1412 .1439 .1466 
.1340 .1369 .1397 .1426 .I453 .1481 .1508 
.1377 .1407 .1436 .1465 .1493 .1522 .1559 
.1413 .1443 .1473 .I503 ,1532 .1561 .1590 

.1580 

; ;EJ 

.2119 

.1614 .1647 .1680 

.1763 .1804 .1840 

.I909 .1949 .1988 

.2Q41 .2Q83 .2125 

.2165 .22x .2254 

.1713 .1745 

.1876 .1912 

:E 2% 
.2298 .2342 

.1777 
.1947 
.2103 
.2248 
.2385 

.2234 

.2343 

.2447 

.2548 

.2643 

.2736 

.2826 

.2913 

.2997 

.3079 

.3159 - 

.2282 

.2393 

.!E 

.2795 

.2886 
.2975 
.3061 
.3145 

.3227 

.2329 

.2-m 
.2552 
.mbf 
.2756 

.2376 

.2492 

:%Z 
.2all 

.2422 

.2541 

.265-l 

.2762 

.2865 

:E 
.2754 
.!z366 
.2974 

.2852 

:E! 
.3121 
.32ia 

.2910 

.3005 

.3098 

.3188 

.3275 

.3023 

.3121 

.3218 

.3311 

.3402 

.3079 .3134 

.3180 .3237 

.3277 .3336 

:E :3: 

.a294 .3360 .3555 

r = hydraulic radius in feet 

- 

3.8 

12% 

:E 
.0991 

.1024 
1055 

.1086 
-1115 
,1144 

.1200 

.1254 

.1305 

.1354 

.1401 

:::2’ 
.1535 
.1577 
.1618 

: :b 
.2l41 
.2289 
,242, 

.2559 

;g 

.3&x? 

.3619 

3.9 
- 

.026&l 

.@368 

.0451 

.0521 

.0532 

%J 

.0781 

.0823 

:tE 
.ow9 
.0974 
.1008 

.1041 

.1073 

: ::“3: 
.1164 

.1221 

:::E 
.1378 
.14% 

.1473 

.1518 

.1562 
.1605 
.1647 

.1341 

.2017 

.2178 

:% 

.3189 

.3293 

:% 
.3589 

.3682 

4.0 

:iE 
.0749 
.07m 
.0637 

.0378 

.0917 
. n955 
.0991 
.1026 

.1059 
.1092 

:::: 
.1184 

.1242 

.1297 
13.50 

: 1401 
.1450 

.1498 

rig 

.1675 

.1872 

.2Q51 

.22lb 

.!2338 

.2512 

:“2i 
.3452 
.3552 
.3mo 

.3746 
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Table l&-Values of nv corresponding to diflerent values of r 
and s in Manning’s formula, v= (1.486/n)r%~~2-Continued 
(To determine the mean velocity of water, v, divide the tabulated value by the 

mntticient of muchness. n) 

, 

, 
, 

I - 

4.2 4.4 4.6 4.8 
-- - 

0274 
0387 
0474 
0547 
0612 

.0282 
,0399 

:%2 
.0631 

0299 
0423 
0518 

%z 

.0691 

5% 
.@?.46 
.0892 

$2 

$2 
1059 

.0936 

.I???77 

: :::‘6 
.1093 

0732 
‘0791 

F!% 
0946 

0991 
1036 
1078 
1119 
1158 

1094 
1128 
1161 
1192 
1223 

.1129 

.1163 

: :;:i 
.1262 

1196 
1233 
1269 
1303 
1337 

1283 
1340 

::z 
,149a 

.1323 

.1%2 
.1439 
.1493 
.lM5 

1402 
1465 
1525 
1582 
1633 

.1596 

.1645 

.1693 

.1739 

.1784 

1691 
,1743 

1794 
,1843 
,189l 

: 2;; 
,228s 
.244i 

!259! 

.I995 
.2186 
.2361 
.2524 
.%77 

I2114 
.231t 
.25n2 

:S: 

.2731 
286s 

;g 

:i% 
,309 
.321i 
.33% 

:%4 
.356l 
.367l 
.3771 

386 - 

0291 
0411 
0503 
0581 
0650 

0712 
0769 
0822 

% 

6964 
1007 
1048 

,10x7 
112.5 

.1163 
,1198 

1233 
:I267 
.13CUl 

.1363 

:;g 

: 1592 

.1644 

2g 

.1833 

.xX5 
.2251 
.2432 

:% 

%J 

.3314 

.3439 

:% 

:%i 
.4w? 

4110 L 

, 

I 

8 

1 
, 
I 

1 - 

:Z 
,327: 
.3w 
.353! 

:E 
339; 
,401: 
.4121 

.399( - 422 L 

- - 
r=hydraulic radius in feet 

- - 
5.0 

0307 
.0435 
.0532 
0615 

.0687 

.0753 

.0813 

.0369 

.Os22 

.6972 

.I019 

.1064 

:E 
.I190 

1229 
:1267 

1304 

.:i% 

1441 
:1505 
.1567 
.1626 
.1683 

.1738 
1792 

: 1844 
1894 

:1Q43 

.2173 
.2380 
.2571 

:Z 

.3763 , 
:ES 
.4m 
.42x 

434E A--- - 

5.2 

0315 

25:: 
0631 
0705 

0792 
0856 
0915 
0970 
1023 

1046 

% 
1180 
1222 

1262 
1300 
1338 
1375 
1410 

. 

) 

1294 
1334 
1372 
1410 
1446 

1479 
.1546 
.16M 

1669 
: 1727 

1 

; . 

I : 
’ 

1517 

ii% 
1711 
1771 

,1784 I 1830 
183E I . 

: 1892 
1886 

! . 1941 
,1944 k 1994 
.199[ i . xl46 

I : 

1 : 
! 

.223( 

.244: 
,263s 

:i% : 

.31Y 

.33a 

.345! 
.3&n 
.373: 

2287 
2505 
2706 

,2893 
,306s 

i : 
i, 
5 
1 

2% 
,411: 
,423. 
,434 

446l - 

: 

: 
7 

3 - 

_- 

5.4 

__ 
5.6 

0331 
0469 
0574 

FE 

0339 
0480 
0588 
Q678 
0759 

0812 
0877 

kEi: 
.1048 

0831 
0897 
0959 
1018 
1073 

,lOQ9 
1148 
1195 

: :zi 

1125 
1175 
1223 
1269 
1314 

: :zi 
1406 

:1444 
.1482 

1357 
1390 
1439 
1479 
1517 

.I554 1591 

.1623 ,166z 
1690 

: 1753 
1730 
1795 

.1815 .185E 

.1874 

.1932 

.I988 

.2043 

.2OQ6 

,1919 
,197E 

2% 
,214E 

.2343 

.2567 

.2772 
.2964 
.3144 

.3314 

.3475 

.3630 

.3778 

.3921 

:% 
.432a 
.4446 
.4567 

4686 L 

, 

- 

.41% 
.4291 
,442: 

2% 

47% :- 

- - 
5.8 6.0 

:i% 
.0601 

:Et 

.0850 

5% 
1041 

: 1697 

.1152 

.1202 

.1251 

.1298 

.1344 

1388 
:1431 
.1472 
.I512 
.1553 

1627 
:17w 

1769 
: 1836 
. 1sOo 

.1963 

.2023 

:%t 
.2194 

.2454 

:iE 
.3103 
.3292 

.3470 

:E 
.3956 
.4105 
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Table lS.-Values of nv corresponding to di$erent values of r 
and s in Manning’s formula, v= (1.486/n)r%‘/2-Continued 

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

I 
r=hydraulic radius in feet 

- 

.- 

, 

, 

I 
, 
, 

I 
1 
1 
1 

- 

6.2 6.4 6.6 6.8 7.0 7.2 

0355 
0502 

% 
0793 

0362 
0512 
0627 
0724 
0810 

0370 
0523 

G& 

0377 
0533 
0653 
0754 
0843 

.0385 0392 

.0514 0554 

:E Ki 
.OStlO 0876 

0399 
0564 
0691 
0798 
0892 

0869 
0938 
1003 
1064 
1121 

Ez 
1025 
1087 
1145 

.0!306 

.0978 
1046 

: 1109 
.1169 

Ez 
1067 
1132 
1193 

.0942 

.1017 
1088 

:E 

,096o 
.1037 

: ::“7: 
.1239 

0977 
1056 
1129 
1197 
1262 

1176 
1229 
1279 
1327 
1374 

1201 
1255 
1306 

:z 

1226 
: 1281 

: :z 
.1432 

1251 
1307 
1369 
1411 

: 1461 

: :zir 
.1386 

1439 
: 1489 

.1299 
1357 

: ::~~ 
.1517 

1323 
1332 
1439 
1493 
1545 

1419 1449 
1462 1493 

,1505 1537 
1546 1579 

.I586 1626 

1509 
: 1555 

1600 
:1644 
.I687 

: E 
1631 

: 1676 
.1720 

1596 
1645 

: 1693 
1739 

: 1786 

.1663 1699 

.1737 1774 
1808 1847 
1877 

: 1942 
1917 
1984 

.1734 

::E.t 

: lE 

,1769 
1848 

: 1923 

:%ii 

1804 
:1w 

%~ 
.2106 

.1838 

: ::;i 
.2073 
.2146 

1872 
: 195E 

203E 
:2111 
.218E 

.2006 2049 .2091 .2134 .2175 .2216 ,225i 

.!2Q68 ,211z .2156 .2199 .m2 .2285 ,232; 

.212x ,2173 ,221s .2263 .!2307 .2351 .2394 

.2186 ,2233 .2279 .2325 .2370 .2415 .246( 

.2243 .2291 .2338 .2385 .2432 .2478 .2524 

,250s - 

: iii;; 
.3172 
.3364 

,256l 
.28oE 
.303c 
.324c 
.343f 

.2614 

:i% 

:% 

.2667 .2719 .2770 

.2921 ,297s .m35 

.3156 .3217 .3278 

.3373 .3439 .3504 

.3578 .364E .3717 

,282: 
.3091 
,333s 

:% 

.3546 

: %! 
.4O43 
.4196 

.3697 .3771 .384t .3918 

.3878 .3956 .4033 .4109 

.mi? .4132 ,421s .4292 

.4216 .4360 .4384 .4467 

.4375 .4462 .45x .4636 

:i’ 
.437: 
.454< 
.4721 

.4343 

.4486 

.4624 

:j7S 

,362: 

: z 
.413( 
.42af 

.443f 
,458: 

:ii 
,499: 

.512! 

.452e .4619 

.4677 .4771 
.482(1 .4917 
.498(3 .5oal 
.509f .5199 

.47M 

.4864 

.50x 

.515f 

.53Of 

.543f 

.4i98 

.4956 

.blOa 

.5256 

.5401 

.488: 

: p& 
.53K 
.55cM 

.584: - .522s .6334 .5541 

7.4 7.6 7.8 

.0406 

.0574 

.0704 

.0812 

.0908 

.0995 

.1075 

: :;t 
.1284 

1347 
: 1407 

: ::ii 
.1573 

1625 
: 1675 
.1723 
.1771 
.1817 

.1695 
1990 

: 2071 
.2149 
.2225 

.2298 

.2368 

:E 
.2569 

.2872 

.3146 

.3398 

.3633 

.3853 

.4062 

.4m 

.4449 

.4631 

.4808 

.497E 

:E 

3: 

.5744 - 

0413 
0584 
0716 

ETi 

: % 
1169 

: 1240 
1307 

1653 
: 1704 

1753 
: 184x 
.1848 

: Ei 
.2107 
.2187 
.2264 

.2338 

.2410 

.2480 

.2548 

.a4 

.2022 

.3201 

.3458 

.3696 

.3921 

.4133 

.4334 

.4527 

.47l2 

.4890 

.5061 

: 2% 
.5545 
.5697 

.5845 - 

-- 

8.0 
- 

IO420 
IO594 

:iE 
.0940 

: E. 
.1189 
.1261 
.1329 

: ::i 
.1783 

1832 
.1880 

: izl~ 
2143 

: 2224 
.2302 

.2378 

.2451 

.2522 

.259’l 

.2&s 

.2Q72 

.3256 

.3517 

.3759 

.3987 

.4203 
.4468 
.4m4 
.4792 
.4973 

.5148 

.5316 

:i% 
.5793 

5944 La- 
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Table lS.-Values o.f nu corresponding to diferent values of r 
and s in Manning’s formula, v= (1.486/n)r2/3.~~‘~-Continued 
(To determine the mean velocity of water. b. divide the tabulated value bv the 

ooeffi>ient of roligfiness, n) 

r-hydraulic radius in feet 

8. 2 

.0740 2%: 

.I417 :;EJ 
: 1655 

,170Q 
1782 

: 1813 

:::: 

2% 
2179 

: 2261 
.2340 

2417 
: 2491 

: E 
.2702 

.3021 

.3310 

.3575 

.3822 

.4054 

.4273 
.4481 

:% 
.5056 

.5233 

.5405 

.5571 

.5733 

.583C 

8043 L 

8.4 

Ei 
0752 

%i 

;g 

1303 
1373 

:z 

:tz 
1682 

1737 
,179o 

:%3” 
,1942 

;$oi 

2677 
: 2746 

.3070 

.3363 
‘ 3633 

:% 

:Z 
.4756 
.4351 
.5138 

.5318 

.5432 

.5661 

.5825 

.5985 

6141 L. 

8.6 

.0441 

2% 
.0882 
.0986 

.1463 

: :% 
1650 

: 1708 

;g 

.19!23 

.1973 

2495 
: 2572 

2% 
.2790 

.3119 
.3417 
.369C 
.3945 
.4184 

.4411 

.4626 
,483: 
.50x 
.5216 

,540: 
.557c 
.5751 
.591f 
.608( 

- 

_- 

, 

, 

I 

! 

, 
, 
I 
t 

1 
I 

i 
) 

i - 

8.8 

0455 
0643 
0787 

!% 

I1097 
1185 

: y526 

: 1416 

1114 
1203 
1286 
1364 
1438 

.1485 
1552 

: 1615 
1676 

: 1735 

1503 
1575 

:%‘f 
1761 

1792 
: 1847 
. 1900 
.1952 
.!m3 

:i:i 
1929 
1982 
2033 

.2101 

:E 
.2370 
.2453 

,2133 
2227 
2318 

.% 

.2534 

.2612 

.2687 

.2761 

.2833 

,257: 

:Z 
,%?03 
,287f 

.3167 .321! 
.3463 ,352: 
.3747 .3804 
.4OQ6 .406f 
.4249 ,431: 

.4479 .454f 

.4697 .476 

.4906 .498f 

.5107 .518( 

.529-a .537f 

:E 
.584a 
.MmQ 
.6174 

.556l .5651 
.5751 .583E / .59z ,601ti , .610( .619C 
.62G .8359 

6334 L 643( L - 

- 

_- 
9.0 3.2 9.4 

.0461 
.0653 
.0799 
.0923 
. lc32 

: :;ti 
1305 

: 1364 
.1453 

::iz 
1324 

:1404 
.1480 

1530 
: 1598 

1684 
: 1726 
.1787 

.1845 
1902 

: 1957 
,2011 
.2m3 

,2164 .2195 
.2266 .2293 
.2352 .2386 
.2441 .2477 
.2527 .2.563 

.2610 

:Ei 
.2a44 
.2918 

:E% 

:E 
.2980 

t3262 .3309 
.3574 .3625 
,386c .3316 
.4127 .4186 
.4377 .4440 

:“Zi 
.5054 
.526c 
.5459 

3.6 

.0475 

.0671 

.0822 

:% 

::E? 

: ::ii 
.1501 

.I574 

. :tz 
: 1776 
.1833 

.1899 

: ii;: 
.2059 
.2123 

:Zf 
.2420 

3% 

:Z 
‘. 2848 
.2926 
.3002 

.3356 

.3676 
,397l 
.4245 
.4503 

.4740 

.4978 

.6199 

: % 

.5813 

: Ei 
.a68 
.6542 

6712 L 

3.8 

::kZ 1381 
: 1444 
.1522 

.192.5 

.1984 

:3: 
.2152 

.22.57 

:E:: 

:l%i 

.nn 

.2806 
.a?87 
.2356 
.3044 

.3403 

.3727 

.4026 

.4304 

.456.5 

2%; 
.5271 
.5486 
.5694 

.5893 

.6087 

.6274 

.6456 

.6633 

6805 L.-- 

10.0 

:%i 
2% 
. 1091 

;ij; 

.1463 

.1542 

1818 
: 1699 

1758 
:182.5 
.18%3 

.I351 

.2Oll 

.!a09 

.2126 

.2181 

{Cy 

.2581 

.2671 

.2759 
.2844 
.29!26 

:“E 

.4877 

.5115 

.5343 

.5561 

.5771 

6891 -L-.- 
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Table lS.-l’alues of nv corresponding to different values of r 
and s in Manning’s formula, v= (1.486/n)r?W”-Continued 

(To determine the mean velocity of water. 0). divide the tabulated value by the 
coe~oimt of roliahness, 70 

- 

_- 

/ 

, 
, 
1 
, 

I 
1 
I 
i 
I 

i 

1 

i 

D - 

-. 
10.5 

1234 
1333 
1425 

:% 

1671 

:z; 
: 18% 
,195l 

.2015 

.2077 

.2138 

.2196 

.2253 

.2363 

: 2% 
.2666 
.2766 

.28m 

: E! 
.3106 
.3187 

.3563 

:E!k! 
.4567 
.478ll 

.503a 

El , 
.5745 
,596-j 

3% I 
I 

:% I 
.604E 1 

712! , L - 

_- 7-- 
11.0 11.6 12.0 12.5 13.0 13.5 
- _- - - - 

Ei 

E 
1162 

0535 
0757 

% 
1197 

0551 
0779 
6954 
1102 
1232 

0566 

E 
1132 
1266 

0581 
.om 
,1006 
Ill62 
.1299 

“E E% :it% 
1032 1057 1052 
1191 1221 .12x) 
1332 1365 I1397 

1273 
1375 
1470 
1559 
1643 

1311 
1416 
1514 

:Ei 

1349 1336 .1423 
1457 ‘1497 .1537 
1558 1601 ,1643 
1652 1698 .1743 
1742 1799 .1837 

1459 
1676. 
1685 

:z 

:‘z 
1874 
1945 
2013 

1776 
1854 
1930 

z% 

1827 

::2 
.2961 
I2133 

1877 
1961 
2041 
2118 
2192 

.1927 

:% 
.2174 
.2250 

1976 
2964 
2148 

.2229 
I2367 

. 
2E 

i!E 
2324 

. 

. 

. 

2141 
2207 
2271 

ii% 

:z 
.2337 
.2401 
.2463 

2264 

ii! 
2467 
2531 

. ‘2324 
.2395 
.2465 

:iE 

.2333 

: Ei 
.2597 
.2664 

:% 
,265C 
,275c 

2347 

: . 
i . 
I 
I . 
’ . 

2511 
2623 

2: 
2932 

2655 
2773 

SE 
~3100 

.2725 

.2846 

.2962 

.3674 

.3182 

:Z 
.3038 
.3162 
.3263 

I . 

1 : 
I 
’ 

!EG 

E 
3386 

: E 
.3305 
.3395 
.3433 

:E! 
.3486 
.3581 
.3674 

.3370 

.3474 

: ii% 
.3768 

.367! 

:Z 
.464e 
.493( 

I : 

t : 
) 

,378.5 .3894 .4oof .4103 .4213 .431f .4418 .4519 
,4147 .4266 .4384 .45oa .46X .472s ,484a .4939 
,4479 .4ms .473[ .4361 .4984 ,510; .5228 .5347 
,4788 .4926 .506: .5196 .5328 .545< .6588 .5716 
,5079 .622& .538( . ‘5511 .5652 .57x .5927 .6063 

.519: 

:% 
.592i 
.614( 

:% 

:E 
.6517 

:E 
.620! 
.64E 
.6694 

%J 

.6624 

.6374 

.5957 

.6248 

.6526 

.6793 
.7649 

:% 
.6771 
,697: 
.716 

I 

i 
1 

0 - 

,655 
.677: 
.698f 

: % 

735 L .7571 ,773s 

:E 
.737i 
.759: 
.7301 

.8cQ 

.711L 

: E 
:& 

.821f 

.7296 .747! 

.7536 .7721 

.7763 .795f 

.7993 .818I 

.a212 ,841: 

.8425 - 

r=hydraulic radius in feet 

14.0 

1495 
1615 
1726 
1831 
1930 

2441 
2517 
2590 

El 
2863 

;z 

I3343 

.6104 

:E 
.695I 
.722: 

863: L 

14.5 

.1530 

.1653 
,1767 

: :i;i 

.m2 

.2164 

.2253 

.2333 

.2420 

.2499 
.2576 
.2651 
.2723 
,2794 

.2931 

.3061 

.3136 

.3306 

.3422 

.624E 

.6553 

:% 
.7393 

.7652 
.7803 
.8147 

:Ei 

8838 L 

15.0 

.c039 

:E 
.1273 
.1429 

.1565 

:%i 
.1917 
.2021 

.2120 

:EZ 
.2391 
.2475 

.2556 

:% 
.2786 
.2358 

:E 

:Ei 
.3500 

.3615 

.3727 

.3F+35 

:EZ 

.6391 

.6763 

.7001 

.7237 

.7562 

.7827 

:E 
.8674 
.%a9 

.9038 
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Table 16.-Values of nv corresponding to diferent values of r 
and s in Manning’s formula, v= (1.486/n)r2W’2-Continued 
(To determine the mean velocity of water, v, divide the tabulated value by the 

coefficient of roughness, n) 
I 

r=hydmulic radius in feet 

15.5 16.0 

.0653 .0667 

.0924 .0944 
,113l .1156 

: :zsY : E”2 

.16Oo 
1728 

: 1348 

: h24 

.1634 
1765 

: 1387 
.2002 
.2110 

.X66 .2213 

.2263 .2311 

.2355 .2406 

.2444 .2496 

.2530 .2584 

.!?a3 

.2693 

.2771 

:Ei 

.3064 

.3200 

.3331 

.3457 
.3578 

.3129 

.3269 

.3402 

:;%T 

.4619 

:Ei 
.5843 
.6197 

:% 

:Ei 
.6330 

2.E: 
.7156 
,744s 
.7729 

9436 A--- 

16.5 

.0695 

.0982 

.I203 

.1330 

.1553 

.1702 
1838 

: 1965 

2% 

:%77 
.2505 
.2599 
.2691 

.2724 .2779 
.2.!308 .2a84 
.m39 .2947 
.2!368 .3028 
.3046 .3107 

.3194 .3258 

.3336 .3403 

.3473 .3542 

.3604 .3676 

.3730 .3805 

.3930 .4007 .4083 

.4051 .4130 .4208 

.4168 .4250 .4330 

.4282 .4366 .4449 

.4394 .4479 .4564 

.4816 

.5275 

.5698 

.6091 

.6461 

.4012 

.53!31 

2% 
.6591 

.6947 

.7286 

: 2;: 
.8220 

.a341 

.8614 

:E! 
.9387 

.9631 - .9825 

17.0 17.5 

,070s 
1002 

: 1227 
.1417 
.I584 

.2349 

.2453 

.2554 

2% 

: %: 
.5926 
.6335 
.6719 

18.0 

.176X 
1909 

: 2041 
.2165 
.!2282 

.2394 

.2500 

.2602 

.2700 

.2795 

.2%37 

.2976 

: %i 
.3228 

:% 
.3680 
.3819 
.3953 

.7217 
.7569 

:E 
.8539 

:% 
.@410 

:E 

0206 L 

18.5 

: %ir 
.1273 
.1470 
.1644 

.0748 

: :i% 
.1496 
.1673 

,076l 

: :::9’ 
1522 

: 1702 

.0774 
.1095 

1341 
: 1548 
.I731 

1800 1333 
1945 

: 2079 : ;:c 

.1865 .1896 

: Et 
,204s 
.2190 

.2205 .2245 .2284 .2323 

.2324 .2366 .2407 .2448 

.2438 

.2546 

.a350 

.2750 

.2847 

.2481 

.2592 

2% 
.2398 

.2525 

: z4357 
.2348 
.2%48 

.2568 

.2682 

.279r 

.2897 

.2998 

.!Z!XO .2993 

.3030 .3085 

.3118 .3174 

.3204 .3261 

.3287 .3346 

.3045 

.3139 

.3230 

: Et 

.3097 

.3192 

:E 
.3462 

.3447 

.3601 

.3748 

.3%39 

.4026 

.3571 

.3729 

2% 
.4170 

.3631 

: !E 
.4097 
.4241 

.4158 

.4286 

.4410 

.4531 

.4649 

.4306 

.4439 

.4567 

.4693 

.4815 

.4380 

.4514 

.a45 

5:; 

.5197 
.5893 
.6149 
.6574 
.6973 

.5383 

.5897 

:i% 
.7222 

2% 
.6477 
.6925 
.7345 

.7350 .7482 
.7709 .7847 
.8O51 .8196 
.8380 .a531 
.8697 .8853 

::i: 
.833Q 
.8@30 
.%I07 

:fE 
.95%3 
.0361 

LO131 

LO304 

.0163 

.9464 

:k% 
.0313 

.94a2 

.0703 
1.0094 
1.0387 
1.0672 

.0581 

: 
1 - 1.0949 

19.0 19.5 !a 
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Table 16.-Trigonometric functions for various slopes 

Slope- 
cotangent 

.25ooQ 

%% 
1:00006 

75~57’50” .97014 .24254 4. ooooo 1.03078 2.06156 
6396’06” .a9443 .44721 2. ocml 1.11803 2.23696 
53007’48” .809oo .6cooo 1.33333 1.25lWO 2.5cmO 
45YKl’oo” .70711 .70711 l.OCQOO 1.41421 2.82842 

1.25ooo 
1.50000 
1.75m 
2. o4lowJ 

38039’35” 
33041’24” 
2P44’42” 
26033’54” 

.62469 
55470 

: 49614 
.44721 

.78087 

.33205 

.86824 

.a9443 

:EZ 
.57143 
.5Qooo 

1.60078 3.29156 
1.80278 3.60556 
2.01556 4.03112 
2.23607 4.47214 

2.25OMl 23057’45” .40614 .91381 .44444 2.46221 
2.5Oom 21°48’05” .37139 .92848 .4OOOo 2.69258 
2.75cQO 19058’59” .34174 .93979 .36364 2.92617 
3. ooom 18%‘06” .31623 .94868 .33333 3.16228 

3.2mOO 
3. 50000 
3.75OOa 
4. oowo 

4.5oMNl 
5. oom 

2E 

17w6’10” 
15056’43” 
14055’53” 
14°02’10” 

.29409 

.27472 
,257s 
.2425-t 

.95578 .30769 

.96152 .2a571 

.96624 .26667 

.97014 .2mOa 

3.40037 
3.64005 

2 ?E: 

12’31’44” 
ll”18’36” 

10%3’17” 
9027’44” 

: % i 

178m 
: 1644( 

.97619 .22222 4.69977 9.21954 

.98958 .2ooQo 5.09902 10.19804 

.98387 .18182 5.59017 ll.l&l34 

.98&39 .16667 6.08276 12.16552 

Angle Sine Cosine rangent hecant 
x cosecant 
ior wetted 
lerimeter) 

4.92442 

t Ei: 
6: 32456 

6.80074 
7.28010 
7.76208 
8.24622 
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- 

- 

Table 17.-Critical depth in rectangular sections 

d,=$a=0.3J433 q? q=cubic feet per second per foot of width: g=32.2 

dc 

d,=critical depth in feet 

4 dc q d, q do 

.3143 

.498a 

.6538 

: E: 
1.038 
1.150 
1.257 
1.360 
1.459 
1.555 
1.647 
1.738 
1.826 
1.912 
1.996 
2.078 
2.159 
2.238 
2.316 
2.393 
2.468 
2.542 
2.615 
2 688 
2.759 
2. 829 
2898 
2 967 
3.035 
3.102 
3.168 
3.234 
3.299 
3.363 
3.427 
3.490 
3.553 
3.615 
3.676 
3.738 
3.798 
3.858 
3.918 
3.977 
4.636 
4.094 
4.152 
4.209 
4.266 
4.323 
4.379 
4.435 

::%A 
4.601 

de 

4.655 
4.710 
4.764 
4.817 
4.871 
4.924 
4.977 
5.029 
5.082 
5.134 
5.186 
5.237 
5. 288 
5.339 
5.390 
5.440 
5.490 
5. 540 
5. 590 
5.640 
5. 689 
5.738 
5.787 
5.836 
5. 884 
5.933 
5.981 
6. 029 
6.077 
6.124 
6.172 
6.219 
6. 266 
6.313 
6.359 
6.406 
6.452 
6.498 
6. 544 
6.590 
6. 636 
6.681 
6. 727 
6.772 
7.216 
7.647 
8. 067 
8.475 
8.874 
9. 265 
9.645 

10.020 
10.39 

2 1; 
11.46 

230 
240 
250 
200 
270 
280 
290 
300 
310 
320 
330 

::: 
300 

:i: 
380 

:3 
420 
430 

2: 
400 
470 

:z 
500 
610 
520 
530 
MO 
550 
500 
570 
580 
580 
000 
010 
020 
930 
040 
050 
000 
070 
080 
090 
700 
710 

:3 
740 
750 

:3 
780 

11.30 
12.14 
12.47 
12.80 
13.13 
13.45 
13.77 
14.09 
14.40 
14.70 
15.01 
15.31 
15.61 
15.91 
16.20 
16.49 
16.78 
17.06 
17.35 
17. 63 
17.91 
18.18 
18.46 
18.73 
19.00 
19.27 
19.54 
19. 30 
20.06 
20.33 
26.58 
20.84 
21.10 
21.35 
21.61 
21.86 
22.11 
22.36 
22.61 
22.85 
23.10 
23.34 
23.59 
23.83 
24.07 
24.31 
24.54 
24.78 
25.02 
25.25 
25.48 
25.71 
25.95 
26.18 
26.41 
26.63 

780 
800 
810 
820 
830 
840 
850 
800 
870 

iii 
so0 
810 

it: 

i i i 
900 

ii: 

1% 
1100 
1208 
1300 
1400 
1500 
1800 
1700 
1808 
1800 

E 
2200 
2300 

:::: 

E: 
2800 
2900 
2000 

"3:: 
3300 

Eli 

:t:: 
2800 
3900 
4000 
4100 
4200 

2:: 
- 

-- 

26. 86 
27. 69 
27.31 
27.54 
27.76 
27.98 
28.21 
28.43 
28.65 
28. 86 
29.08 
29.30 
29.52 
29.73 
29.95 
30.16 
30.38 
30.59 
30.80 
31.01 
31.22 
31.43 
33.49 
35.49 
37.44 
39.34 
41.19 
43. 00 
44.77 
46.51 
48.22 
49.90 
51.55 
53.17 
54.77 
56.34 
57.90 
59.43 
60.95 
62.44 
63.92 
65.38 
66. 82 
68.25 
69.66 
71.06 
72.45 
73.82 
75.19 
76.54 
77.87 
79.20 
80.52 
81.82 
83.12 
34.40 

4500 
4000 
4700 
4800 
4900 
5000 
5100 
5200 
5300 

it: 

% 
5800 
5800 
0000 
0100 

23 
0400 
0500 
0000 

2:: 
0800 

::i: 
7200 
7300 
7400 
7500 
7000 
7700 
7800 
7800 

FE 
8200 

E: 
8500 
8000 

It% 
8800 
8000 
8100 
9200 
9300 
$400 
8500 
so00 
9700 
9800 
9800 

10000 

85.68 
86.94 
88.19 
89.44 
90.67 
91.91 
93.13 
94.34 
95.54 
96. 74 
97.93 
99.12 

100.29 
101.46 
102.63 
103.79 
104.94 
106.08 
107.22 
108.35 
lcs, 48 
110.60 
111.72 
112.33 
113.92 
115.02 
116.11 
117.20 
118.28 
119.36 
120.43 
121.50 
122.56 
123.62 
124.68 
125.73 
126.77 
127.81 
128.85 
129.88 
130.91 
131.94 
132.96 
133.98 
134.99 
136.00 
137.01 
138.01 
139.01 
140.00 
140.99 
141.98 
142.96 
143.94 
144.92 
145.89 
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Table 18.-Uniform $0~ in trapezoidal channels by Manning’s 
formula 

D/b’ 

.OZ 

2: 

.05 

:Z 
-08 
.OB 

* IO 

2: 
* 1.7 
* 14 

. 15 

.18 

::Q 
. 18 

::F 

1;: 
.2i 

;ij 

.2l 

. 21 

:: 

::: 
. 8, 

:: 

:: 
.2 

:: 

:: 
.4 

- 

:: 
.c 

:: 
:I 
.( 

1 .( 
) :I 
I .( 
: .I 
i .( 
I .( 
1 .( 
I .I 
I .I 
I .I 
1 .I 
I :I 
L 
i 
i 
I : 
3 

P : 
L : 
1 

k 
k 
8 
0 
:: 
:: 

:=o 2=x 2=x z=% 2=1 z=l~z=l% =I% z=2 z=2% 2=3 2=4 
_~~------ 

i zi 

).( 
I.( 
).( 

lO213.00215.0021R. 00217.00218.00219.0022( 
lO414.00419.00423 IN426.00429.00431 .0043: 
HE61 .00670.00679.00685.00690.00696.0070( 

HX?ZO, 00221.00222.00223.00225 
Kl434 .00437. Cm440 .ca443 cm49 
w)704 .00707 .00715 .00722 .00735 

!m47.09964,90984.00Q?n . OIOII .OlOl .0102 
)127 .0130 .0132 .0134 .0136 .0137 .0138 
I162 .OI66 .0170 .0173 .0176 .0177 .0180 
EIM .O!ZC% .0211 .0215 .0219 .0222 .0225 
1240 .0249 .0256 .0262 .0267 .0271 .0275 

X383 .0294 .0305 .0311 .0318 .0324 .0329 
)329 .0342 .0354 .0364 .0373 .0380 .0387 
I376 .0393 .0408 .0420 .0431 .0441 .0450 
L125 .0446 .0464 .0480 .0493 .0.505 .0516 
I476 .0501 .0524 .0542 .0559 .0573 .0587 

1528 .0559 .0.585 .0698 .062a .0645 .0662 
1582 .0619 .0650 .0676 .0699 .0720 .0740 
x538 .0680 .0717 .0748 .0775 .OEm .0823 
I695 .0744 .0786 .0822 .0854 .08X3 .O%O 
I753 .0899 .0857 .OQoO .0936 .0970 .I00 

.( 
:I 

:I 

:I 

:1 
.I 

.I 

.t 

.I 

.I 

I334 .0339 ,034s .0358 .0375 
1394 .9490 .0413 .0424 ,044s 
I458 .0466 .0482 .0497 .0527 
1527 .0537 .0556 .0575 .0613 
I599 .0612 .0636 .0659 .0705 

3677 .9692 .0721 .0749 .0805 
3759 .0776 .0811 .9845 .O?N2 
3845 .0867 .0997 .0947 ,103 
W36 .0961 ,101 ,105 ,115 
103 ,106 ,112 ,117 .128 

3813 ,0875 .0932 .0979 ,102 ,106 ,110 113 ,116 ,123 ,129 ,141 
3873 .0944 ,101 ,106 ,111 ,115 ,120 123 ,127 ,134 ,142 ,156 
3935 ,101 ,109 ,115 ,120 .125 ,130 134 ,139 ,147 ,155 ,171 
0997 ,109 ,117 ,124 ,130 .135 ,141 146 ,151 ,160 ,169 ,187 
106 ,116 ,125 ,133 ,139 ,146 ,152 157 ,163 ,173 ,184 ,204 

113 ,124 ,133 142 .154I ,157 ,163 
119 ,131 ,142 :152 .I60 ,168 ,175 
126 ,139 ,151 ,162 .171 .l&?Q ,188 
133 ,147 ,160 ,172 ,182 ,192 .201 
139 .155 ,170 ,182 ,193 ,204 ,214 

170 ,176 ,187 ,194 ,222 
182 ,189 ,202 ,215 ,241 
195 ,203 ,218 ,232 ,260 
209 ,217 ,234 ,249 ,281 
223 ,232 ,250 ,267 ,302 

146 ,163 ,179 ,193 ,205 ,217 ,227 
153 ,172 ,189 ,204 ,217 .230 ,242 
160 ,180 ,199 ,215 ,230 ,243 ,256 
167 ,189 ,209 .227 ,243 ,257 .271 
174 ,198 ,219 .238 ,256 ,272 ,237 

181 ,207 ,230 ,251 ,270 ,287 ,303 
190 ,216 ,241 ,263 ,283 .302 ,319 
196 ,225 ,251 ,275 ,297 .317 ,336 
203 .234 ,263 ,289 ,311 ,333 ,354 
210 ,244 ,274 ,301 ,326 ,349 ,371 

238 ,248 ,267 ,286 ,324 
253 ,264 ,285 .306 ,347 
269 ,281 ,304 ,327 ,371 
285 ,298 ,323 ,348 .396 
301 ,315 ,343 ,369 ,422 

I: ;;; :;z ,363 .384 ,392 ,416 ,450 ,477 
354 ,372 ,406 ,440 .507 
373 ,392 .429 
392 ,412 ,452 

4;; 33; 

218 ,254 ,286 ,314 ,341 ,366 ,389 
225 ,263 ,297 .328 ,357 ,383 ,408 
233 ,279 ,310 ,342 ,373 .401 ,427 
241 ,282 ,321 ,356 ,389 ,418 ,447 
249 .2?&! ,334 ,371 ,405 .437 ,467 

’ For D/b less than 0.04, use of 
nccurate than interpolation in th 

mption R=D is more convenient and more 
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Table IS.-Uniform flow in trapezoidal channels by Manning’s 
formula-Continued 

Dlb’ 

.45 

.46 

.41 

::: 

.5(1 

.s1 

.64 

. SF 

.M 

::I 
.64 

.a 

. (It 

3 
.71 

31 

:t 

:!I 
. RI 

.91 
.o' 
. s, 

1: 

1.0 

:-"1 
111 
1.2 

t: 
1:3 

::: 

-- 

!=o 

1.56 
16.3 
171 
179 
187 

% 
327 
343 
359 

424 
441 

457 
474 
491 
508 
525 

542 
559 
576 
593 
610 

714 
759 
802 
846 
891 

9.36 
980 

I. 02 
L. 07 
I. 11 

-  

2 

.: 

.: 
_: 

.: 

.: 

.: 

.: 

.: 

.’ 

.’ 

.’ 

I 
1 

; 
I 

; 
I 

--?--- _----__-- 

303 ,346 ,385 ,422 ,455 ,487 ,519 ,548 ,607 ,665 ,778 
313 ,359 ,401 ,439 ,475 ,509 ,541 ,574 ,635 ,696 ,816 
323 ,371 ,417 ,457 ,494 ,530 .565 ,600 .665 .729 ,856 
333 ,384 ,432 ,475 ,514 ,552 ,589 ,626 ,695 .763 ,897 
345 ,398 ,448 ,492 ,534 .575 ,614 ,652 ,725 ,797 ,939 

356 ,411 ,463 ,512 ,556 ,599 ,639 ,679 ,753 ,833 .983 
377 ,438 ,496 ,548 ,599 ,646 ,692 ,735 .R!Xl ,906 l.Oi 
398 ,468 ,530 I.644 ,696 .746 
421 ,496 ,567 

I.590 
,631 ,690 ,748 ,803 

:;z 3; $3; ;A; 

444 .526 .6Ol .671 ,739 ,802 ,863 ,922 1.04 1.15 1.37 

468 ,556 ,640 .717 ,789 ,858 .924 ,988 1.12 1.24 1.49 
492 ,590 ,679 .76.3 .841 ,917 ,989 1.06 1.20 
510 ,620 ,718 ,809 .894 ,976 1.05 1.13 1.28 

f$ 
. 

;:g 

541 ,653 ,759 ,858 ,951 1.04 1.13 1.21 1.37 1.53 1.85 
566 ,687 ,801 ,908 1.01 1.10 1.20 1.28 1.47 1.64 1.98 

591 ,722 ,842 ,958 1.07 1.17 1.27 1.37 1.56 1.75 2.12 
617 ,757 ,887 1.01 1.13 1.24 1.35 1.45 1.66 1.87 2.27 
644 ,793 ,932 1.07 1.19 1.31 1.43 1.55 1.77 1.98 2.41 
670 ,830 ,981 1.12 1.26 1.39 1.51 1.64 1.88 2.11 2.57 
698 ,868 1.03 1.18 1.32 1.46 1.60 1.73 1.98 2.24 2.73 

725 ,906 1.08 1.24 1.40 1.54 1.69 1.83 2.10 2.37 2.90 

753 ,945 1.13 1.30 1.47 1.63 1.78 1.93 2.22 2.51 3.07 
782 ,985 1.18 1.36 1.54 1.71 1.87 2.03 2.34 2.65 3.25 
810 1.03 1.23 1.43 1.61 1.79 1.97 2.14 2.47 
839 1.07 1.29 1.49 1.69 1.88 2.07 2.25 2.60 

;:g”; i:g 

871 1.11 1.34 1.56 1.77 1.98 2.17 2.36 2.74 3.11 898 1.15 1.40 1.03 l.8R 2.07 2.28 2.48 2.88 3.27 %Lj 

928 1.20 1.46 1.70 1.94 2.16 2.38 2.60 3.03 3.43 4.25 
900 1.25 1.52 1.78 2.03 2.27 2.50 2.73 3.17 3.61 4.48 
991 1.29 1.58 1.85 2.11 2.37 2.61 2.85 3.33 3.79 4.70 . 

.02 1.33 1.64 1.93 2.21 2.47 2.73 2.99 3.48 3.97 4.93 

i: 10 19 1.46 1. 58 
1.80 2.13 2.44 2.75 3.04 3.33 3.90 4.45 5.55 
I. 97 2.34 2. fi9 3.04 3.37 3. 70 4.34 4.96 6.21 

..27 1.71 2. 14 2. 56 2.96 3.34 3. 72 4.09 4.82 5. 52 6.91 
1.36 1.85 2.33 2.79 3.24 3.68 4.09 4.50 5.32 6.11 7.68 

I. 45 1.99 2. 52 3.04 3. 54 4.03 4.49 4.95 5.86 6. 73 8.48 
L. 51 2.14 2.73 3.30 3.85 4.39 4.90 5.42 6.42 7.39 9.34 
1.M 2.29 2.94 3.57 4.18 4.76 5.34 5.90 7.01 8.10 10.2 
I. 74 2.45 3.16 3.85 4. 52 5. 18 5.80 6.43 7.65 8.83 11.2 
1. 84 2. 61 3.39 4. 15 4.88 5. 60 6. 28 6. 98 8. 30 9. 62 12. 2 

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



HYDRAULIC AND EXCAVATION TABLES 99 

Table 18.-Uniform $0~ in trapezoidal channels by Manning’s 

D/b’ 

1.60 
1.55 
1.80 
1.05 
1.70 

1.75 
1.80 

I:; 

2.00 

2i 
21 so 
2.40 

z 
$ ;; 
2: 9fl 

3.08 
9.w 

::I 
3: 8( 

:!i 
5: Of 

formula--Continued 

Values of & 

___------ ---- --______---- 

16 1.94 2.73 3.63 4.46 5.26 6.04 6.81 7.55 9.02 10.4 13.3 
&I 2.05 2. Q6 3.88 4.78 5.65 6. 50 7.33 8.14 9.74 11.3 14.4 
25 2.15 3.14 4.14 5.12 6.06 6.99 7.89 8.79 10.5 12.2 15.6 
30 2.27 3.33 4.41 5.47 6.49 7.50 3.47 9.42 11.3 13.2 16.8 
34 2.38 3. 52 4.6Q 5.83 6.94 8.02 9.08 10. 1 12.2 14.2 18. 1 

39 2.50 3.73 4.98 6.21 7.41 8.57 9.72 10.9 13.0 15.2 19.5 
13 2.62 3.93 5.28 6.60 7.89 9.13 10.4 11.6 14.0 16.3 20.9 
4R 2.74 4.15 5.59 7.01 8.40 9.75 11.1 12.4 15.0 17.4 22.4 
52 2.86 4.36 5.91 7.43 8.91 10.4 11.8 13.2 15.9 18. 7 24.0 
57 2.QQ 4.59 6.24 7.87 9.46 11.0 12.5 14.0 17.0 19.9 25.6 

61 3.12 4.83 6.58 8.32 10.0 11.7 13.3 14.9 18.0 21.1 27.2 
71 3.39 5.31 7.30 9.27 11.2 13.1 15.0 16.8 20.3 23.9 30.8 
79 3.67 5.82 8.06 16.3 12.5 14.6 16.7 18.7 22.8 26.8 34.7 
89 3.96 6.36 8.86 11.3 13.3 16.2 18.6 20.9 25.4 30.0 38.8 
98 4.26 6.93 9.72 12.5 15.3 17.9 20.6 23.1 28.3 33.4 43.3 

07 4.53 7.52 10.6 13.7 16.8 19.8 22.7 25.6 31.3 37.0 43.0 
16 4.90 8.14 11.6 15.0 IS.4 21.7 25.0 29.2 34.5 40.8 53.0 
26 5.24 8.80 12.6 16.3 20.1 23.8 27.4 31.0 37.9 44.8 58.4 
35 5.59 9.49 13.6 17.8 21.9 25.9 29.9 33.8 41.6 49.1 64.0 
44 5.95 10.2 14.7 19.3 23.8 28.2 32.6 36.9 45.3 53.7 70.1 

53 6.33 11.0 15.9 20.9 25.3 30.6 35.4 40.1 49.4 58.4 76.4 
72 7.12 12.5 18.3 24.2 30.1 35.8 41.5 47.1 58.0 68.9 90.3 
90 7.97 14.2 21.0 27.9 34.8 41.5 48.2 54.6 67.7 80.2 105 
09 8.86 16.1 24.0 32.0 39.9 47.3 55.5 63.0 78.2 92.8 122 
28 9.81 18.1 27.1 36.3 45.5 54.6 63.5 72.4 89.6 107 141 

46 10.8 20.2 30.5 41.1 

I 

51.6 61.9 72.1 82.2 $;; 122 160 
92 13.5 26.2 40.1 54.5 63.8 82.9 ;t6Q 111 164 217 
39 16.7 33.1 51.5 70.3 89.2 108 145 181 216 287 

1 For D/b less than 0.04, use of the assumption R=D is more convenient and more 
accurate than interpolation in the table. 
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Table 19.-Uniform jlow in trapezoidal channels by Manning’s 
formula 

.01 

.OZ 

.03 
.04 

.OS 

.06 

.O? 

.OR 

.os 

.lO 

.I1 

.12 

.1a 

.14 

::B" 
.17 
. 18 
.lS 

20 
.21 
.22 
.23 
.24 

.25 

. 29 

.27 

.2s 

.29 

.30 

.31 

.32 

.33 
.34 

.35 

.36 

.37 

.38 
.39 

::: 
.42 
.43 
.I4 

,=o 2=x 2-H z=% z=1 2=1x z=l~z=l~$z z=2 z=Z% r=3 2=4 

16.7 147.2 147.6 148.0 148.3 148.fi 148.8 148.9 149.2 149.5 149.9 150.5 
'2.4 72.9 73.4 73.7 74.0 74.3 74.5 74.8 74.9 75 3 75 6 76 3 
7.6 48.2 4R.G 49.0 49.3 49.5 49.8 59.0 50.2 s50.6 50.9 51.6 

15.3 35.8 36.3 36.6 36.9 37.2 37.4 37.6 37.8 38.2 38.6 39.3 

!7.9 28.4 2R.9 29.2 29.5 29.8 30.0 30.2 30.5 30.8 31.2 32.0 
!3.0 23. 5 23. 9 24.3 24.6 24.8 25. 1 25.3 25. 5 25.9 26.3 27. 1 
9.45 19.97 20.4 20.8 21.1 21.3 21.6 21.8 22.0 22.4 22.8 23.6 
6.82 17.34 17.73 18.13 18.43 18.70 18.95 19.18 19.40 19.82 20.2 21.0 
4.73 15.29 15.72 16.08 16.39 16.66 16.91 17.14 17.36 Ii. 79 18.21 IR.n4 

3.16 13.66 14.14 14.44 14.75 15.02 15.23 15.51 15.74 16.17 16.M 17.43 
1.83 12.33 12.76 13.11 13.42 13.69 13.94 14.18 14.41 14.35 15.28 16.13 
0. 73 11.23 11.65 12.00 12.31 12.59 12.E4 13.fl8 13.31 13. 75 14. 19 15.05 
9.80 10.29 10.71 11.06 11.37 11.65 11.90 12.14 12.38 12.83 13.26 14.13 
9.00 9.49 9.91 10.26 10.57 10.85 11.10 11.35 11.53 12.03 12.48 13.35 

8.32 8.80 9.21 9.57 9.38 10. 16 10.42 10.67 10.89 11.35 11.80 12.63 
7. 72 8. 20 8.61 R. 96 9.27 9. 55 9.81 10.06 10.29 10. 75 11. 20 12.09 
7.19 7.67 8.08 8.43 8.71 9.02 9.28 9.53 9.77 10.23 10.68 11.5i 
6.73 7.20 7.61 7. QG 8.27 8.55 8.81 9.05 9.30 9.76 10.21 11. 11 
6. 31 6. 78 7. 18 7. 54 7. 85 8. 13 8. 39 8.64 8. 38 9. 35 9. 80 10. 70 

5. 94 6. 40 6. 81 7. 16 7. 47 7. 75 8. 01 8. 26 8. 50 8. 97 9. 43 10. 33 
5.60 6.06 6.47 6.82 7.13 7.41 7.67 7.92 8.16 8.63 9.09 10.00 
5.30 5. 75 6. 16 6. 50 6.82 7. 10 7.36 7.61 7.86 8. 33 R. 79 9. 70 
5.02 5.47 5.87 6. 22 6.53 6.81 7.04 7.33 7. 58 8.05 8. 51 9.43 
4.77 5.22 5.62 5.96 6.27 fT.56 6.82 7.07 T 32 7.79 8.26 9. 18 

4.54 4.98 5.38 5.73 6.04 6.32 6.53 G.84 7.03 7.56 8.03 8.95 
4.32 4. 77 5. 16 5. 51 5. 82 6. 10 6. 37 6. 62 fi. 37 7. 35 7. 81 8. 74 
4.13 4.5i 4.96 5.31 5.62 5.90 6.16 6.42 6.67 7. 15 7.62 8.54 
3.95 4.38 4.77 5.12 5.43 5.71 5.98 6.23 6.48 6.96 7.43 8 36 
3.73 4.21 4.60 4.95 5.25 5.54 5.81 6.06 6.31 6.79 7.26 3. 19 

3.62 4.05 4.44 4.78 5.09 5.38 5.64 5.90 6.15 6.63 7.10 8.04 
3.43 3.90 4.29 4.63 4.94 5.23 5.49 5. 75 6.06 6.48 6.9fi 7.89 
3.34 3.76 4. 1.5 4.49 4.80 5.08 5.35 5.61 5.86 6.34 6.32 7.75 
3.21 3.64 4.02 4.36 4.67 4.95 5.22 5.48 5. 73 6.21 6.69 7.62 
3.09 3.51 3.69 4.23 4. 54 4.83 5.09 5.35 5.fiO 6.09 6. 56 7. 50 

2.98 3.40 3.B 4.12 4.43 4.71 4.98 5.23 5.49 5.97 6.45 7.39 
2. 88 3. 291 3. G7 4. 01 4. 32 4. 60 4. X7 5. 12 5. 38 5. 86 A. 34 7. 28 
2. 78 3.19' 3.56 3.90 4.21 4.49 4. 76 5.02 5.27 5. 76 6.24 7. 18 
2. 63 3. 09 3. 47 3. 81 4. 11 4. 40 4. 67 4.92 5. 17 5. 66 6. 14 7. OR 
2. 59 3.00 3.3i 3.71 4.02 4.30 4.57 4.33 5.08 5.5i 6.05 6.99 

4. 74 4. 99 5. 48 5.96 6.91 

1 For D/h less than 0.04, use of the assumption R=D is more convenient and more 
accurate than interpolation in the bahle. 
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Table 1 S.-Uniform flow of trapezoidal channels by Manning’s 
formula--Continued 

Values Of g& W 

2=k z=1 z=1% =lh =lN 
___ -- 

3.24 3. 55 3.83 4. 10 4.36 4.61 5. 11 5.59 6. M 
3. 18 3.48 3. 77 4.04 4.29 4.55 5. 04 5. 52 6.47 
3. 12 3.42 3.70 3.97 4.23 4.49 4.w 5. 46 6. 41 
3.06 3.36 3.64 3. 91 4. 17 4.43 4.92 5. 40 6.35 
3. oil 3.30 3. 58 3.85 4. 12 4.37 4.86 5.34 6. 29 

2.94 3. 25 3. 53 3.80 4.06 4.31 4.81 5.29 6. 24 
2.84 3. 14 3.43 3. 70 3.96 4.21 4. 70 5. 19 6. 14 
2. 74 3.05 3.33 3.64 3.86 4. 11 4.61 5.09 6.04 
2.66 2.96 3. 24 3.51 3. 77 4.02 4.52 5.00 5. 96 
2. 57 2.87 3. 16 3.43 3.69 3.94 4.44 4.92 5. 87 

2. 50 
2.43 
2.36 
2. 30 
2.24 

2. RO 3.08 
2.73 3.01 
2.66 2.94 

“2: l2 ,“: i i 

2.48 2. 76 
2.43 2. 71 
2.38 2.66 
2.33 2.61 
2.29 2.57 

3.35 3.61 3.86 4.36 4.85 5.80 
3.28 3.54 3.79 4.29 4.77 5.73 
3. 21 3.47 3.72 4.22 4.71 5.66 
3. 15 3.41 3.64 4. 16 4.64 5.60 
3.09 3.35 3.60 4. 10 4.59 5. 54 

2. 18 
2. 13 
2.08 
2. 04 
1.99 

3.03 
2.98 
2.93 
2.88 
2. 84 

1. 77 2.07 2.35 2. 62 
1.74 2.04 2.32 2. 58 
1.71 2.01 2.29 2. 55 
1. 69 1.981 2.26 2. 53 
1.66 1.954 2.23 2. 50 

3. 29 3. 55 4.04 4. 53 
3. 24 3.49 3.99 4.48 
3.19 3.45 3.94 4.43 
3.15 3.40 3.90 4.38 
3.10 3.35 3.85 4.34 

3.06 3.31 3. 81 4.30 
3.02 3.27 3. 77 4. 26 
2.98 3.23 3. 73 4. 22 
2. 94 3.20 3.69 4. 18 
2.91 3. 16 3.66 4. 15 

2.87 3. 13 3.63 4. 12 
2. X4 3. 10 3.60 4.08 
2.81 3.07 3.57 4.05 
2.78 3.04 3.54 4.03 
2. 76 3.01 3. 51 4.00 

5.49 
5.44 
5.39 
5.34 
5. 30 

1.95 2.25 2.53 2. 80 
1.91 2.21 2.49 2. 76 
1.88 2.17 2.45 2. 72 
1. 84 2.14 2.41 2. 68 
1.81 2.10 2.38 2. 65 

5. 26 

z: :i 
5. 14 
5. 11 

5.07 
5.04 
5.01 
4.99 
4.96 

1.63 1.928 2.21 2.47 2. 73 2.99 3.48 3.97 4.93 
1. 57 1.871 2.14 2.41 2.67 2.92 3. 42 3.91 4.87 
1. 52 1.813 2.09 2.36 2.61 2.87 3.37 3.85 4.82 
1. 47 1.763 2.04 2.30 2.56 2.82 3.32 3.89 4.76 
1.43 1. 717 1.99: 2.26 2. 51 2. 77 3. 27 3. 76 4. 72 

1. 39 1.676 1.9% 
1.35 1.638 1.91: 
1.32 1.603 1.87t 
1. 2(1 1.570 1.84: 
1.25 1.540 1.81: 

2.47 2. 73 3. 23 3. 71 4.68 
2.43 2.69 3. 19 3.67 4.64 
2.40 2.65 3. 15 3.64 4.60 
2.37 2.62 3. 12 3.60 4. 57 
2.34 2.59 3.08 3. 57 4. 53 

1. 23 1. 512 1. 7% 
1. 20 1.486 1.75 
1. 13 1.461 1.73 
1. 16 1.438 1. 701 
1. 13 1.416 1.68l 

2. 22 
2.18 
2. 14 
2.11 
2.08 

2.05 
2.02 
1.99 
1. 97: 
1. 94! 

2. 31 2. 56 
2. 28 2.53 
2.25 2. 51 
2. 23 2.48 
2. 21 2.46 

3.06 3. 54 
3.03 

t. ! 

3. 52 

2.96 3”::; I 3.44 

4.51 
4.48 
4.45 
4.43 
4.40 

__.- 

!=o 2=x 2=% 

::; 
.4 
. II 
.4! 

.5f 

:f 
.5f 
.a 

:: 

:t 
.a1 

1: 

::; 
.m 

1: 

;i 

:: 

:: 
.9 

::: 

t: 
1:2 

::: 

;;, 
1:4 

::i 

x 
1:7 

2.91 
2.85 
2.78 
2. 72 
2.67 

2.61 
2. 51 
2.42 
2. 33 
2.25 

2. 17 
2. 11 
2.04 
1. 97 
1.92 

1.86 
1.81 
1. 77 
1. 72 
1.68 

1.64 
1.60 
1. 56 
1. 53 
1. 50 

1.471 
1.44 
1.41 
1.39 
1.36’ 

1.33 
1.27, 
1.22 
1. 17 
1. 13 

1.09 
1.06 
1.02 

:E 

:E 
.89 
.87 
.85 

t.15 2.55 
I. 09 2. 48 
IO3 2.42 
I.977 2.36 
1.923 2.31 

I. 872 2.26 
I. 777 2.16 
I. 689 2.06 
I. 608 1.97 
1.533 1.9ol 

1.464 1.82 
I. 400 1. 761 
L.340 1.69 
I.285 1.631 
L.234 1.58: 

1. 184 1. 53 
1.139 1.48 
1.09% 1.43 
I.056 1.39: 
1.018 1.36 

:LE ::;:: 
.917 1.24 
.a87 1.21 
,858 1. 181 

,831 1.15 
,805 1.12: 
,781 1.09 

: 756 736 1.071 1.041 

: gl; 1:&T 

,622 ,921 
,583 ,871 
,548 .a3 

,516 ,801 
.487 .76 
,460 ,731 
,436 70, 
,414 .68 

.393 .65 
,374 .63 
,357 .61 
,341 .59 
,325 .57 
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Table 19.--Uniform jlow of trapezoidal channels by Manning’e 

D/b ’ 

formula-Continued 

-. 

!=o 

312 
298 
280 
275 

,264 

.2.54 
236 

: 219 
,205 
,191 

::il 
,111 

:g; 

,082 
,071 
.OOl 

- 

== kFJ --1 
z 

- 

.561 ,833 1.119 1.396 1.666 1.928 2.19 2.44 
820 1.101 1.377 1.646 l.W5 2.17 2.42 

:% :304 1.083’1.359 1.628 1.890 2.15 2.40 
517 ,733 1.067 1.342 1.610 1.872 2.13 2.38 

: 504 ,773 1.051 1.326 1.594 1.856 2.11 2.36 

,338 ,585 .X48 1.114 1.377 1.636 1.891 2.14 
,320 ,563 ,826 1.090 1.353 1.611 1.865 2.12 

:30; A454 ,805 ,787 1.069 1.056 1.331 1.312 1.569 1.539 1.823 1.843 2.09 2.07 
,279 .il4 .771 1.033 1.294 1.552 1.305 2.06 

=2x z=3 z=4 
-__- 

2.93 3.42 4.3X 
2.91 3.40 4.36 
2.90 3.38 4.34 
2.88 3.37 4.33 
2.86 3.36 4.31 

2.84 3.33 4.29 
2.81 3.30 4.26 
2.79 3.27 4.24 
2.76 3.25 4.21 
2. 74 3.23 4.19 

2.72 3.21 4. 17 
2. 70 3.19 4.15 
2.68 3.17 4.13 
2.67 3.15 4.11 
2.65 3. 14 4. 10 

2.64 3.12 4.08 
2.01 3. 10 4.06 
2.59 3.07 4.03 
257 3.05 4.01 
2.55 3.04 4.06 

2. 53 I 3.02 I 3.98 
2.50 2.98 3.94 
2.47 2.96 3.92 

I I 
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Table 20.-Values of c, .for use in the formula for normal 
depth in channels of infinite width, D,,=c,@ 

@=disoharge per foot of width) 

*lo 
- 

-- 

- 

.611 

- 

_- 

- 

Al14 *lK .930 .0175 

1.573 
I.2753 
1.131 
1.038 

.9707 

.9191 

:E3:: 
.8138 

:E 
.5871 
:5202 
.4865 

:iE 
.4225 
.4079 

.3952 

.3210 

.z342 

.2667 

2% 

:zi 
.2044 

. xl81 

::2 
.I307 
.I222 

: ::ii 

: :E 

.QQQ3 

2% 

:Ei 

:!E 
.0532 
.0513 

1.666 
1.353 
1.198 
1.099 
1.028 

.9731 

:E% 
.8617 

.8349 

:Ek 
.5508 
.5152 
.4877 
.4657 
.4474 
.4319 

.41&M 
.33QQ 
.3009 
.2761 
.25!32 

5% 
.2242 
.2164 

:E 

::fi 

::Ei 
.1170 

: E 

. 1051 

.0854 

.0756 

:E 
.0614 

::Fii 
.0544 

Ei 
1: 262 
1. 158 
1.083 
1.025 

.9790 

:i% 

:EE 

:% 
.M?a 

5% 
.4714 
.4550 

:iE; 
.3171 
.2909 

:Z 
.2459 

2% 

.2210 

: E 
.1453 

: :% 

: :9 
.1143 

.1107 

2% 

:til% 
.0647 

:z% 
.0573 

1.841 
1.496 

E.! 
1: 136 
1.076 
1.027 

:E 

.4625 

:E 

:E-i 
.2702 

:E 
.2393 

.2318 

: :E+ 
.152Q 

1430 
: 1354 
.1293 
.1242 
. 1199 

.1162 

:i@i 
: E 
.0679 

:Ei 
.0601 

1. 270 
1.188 

i% 
1: 032 

.9958 

.9649 

.7&v 

:Ei 
.5954 

: i% 
.5171 
.4Qsl 

.4836 

.3928 

2% 

:E!: 
.2697 
.2591 
.2501 

:E 
.1743 
.1599 
.1495 

: :Ei 

::ti 

.1216 

.oQ67 

.0874 

.0801 

.07&l 
.0710 

:Ef 
.0628 

%% 
Ei 
1: 238 
1.172 
1.119 
1.075 
1.038. 

1.006 
.8168 
.I233 

:E 
:% 
.a5389 
.52m 

2% 

:EE 
.3110 

2% 
.2701 
.2667 

.mm 

.2Q52 

: E 
.1559 
.1476 
.140+ 

::Ei 

.1266 

. 1028 

.0911 

:Ef 
.0740 
.0706 
.067&J 
.Q655 

Et 
:4= 
1: 358 

:: i i i 
1.179 
I.139 

1.103 
.896ll 

:;i% 
.6luJ7 

;E 

.b706 

: :;.i! 

t% 
.0811 
.0775 
.07x4 
.0718 

1.195 
.9767 

5% 
.7374 

:ii% .I3404 
.6182 

.5990 

.4865 

.4368 

:%i 

2% 

:% 

:“Z 
.2159 

: ::!2 
.1754 

Z$ 

.1505 

.1222 

.1082 

:% 

:zi 

2% 



104 HYDRAULIC AND EXCAVATION TABLES 

Table 20.-l'alues of c, for use in the formula for normal 
depths in channels of injkite width, D,=c,q3/5-Continued 

98 
\ El 

:“fik .09003 
;E 

:%2 
.09Ml9 

.0991 

.0092 

:E 
.9995 

tz 

.9ra9 

3: 

:%I 

%I 
.007 
.098 
.009 

::: 

:t 
.06 
.08 
.07 

:: 

i i 

i; 

.: 

:I 

.O%?S 

4. 559 
4.070 
. 841 
,688 
.579 
.495 
. 427 

371 
..324 

1.233 
I.042 

:EZ 
.7914 

:E 
.6873 
.6635 

:E 

:% 
.3967 
.3755 

:E 
.3325 

:Fz 
.2317 
.2126 
. 193s 
. 1882 
.1797 
.1727 
.1667 

.16X 
.13x 
.1161 
. 106: 
.oQQf 
.694i 

0961 
.086t 
.083! 

- 

__ 

- 

Fg 
1: 700 

::2i 
1.521 
1.461 
1.410 

1.366 
1.110 

.0827 

:% 
.7982 

:J!g; 

.706t 

.343: 

.276( 

:%Z 
.2111 

ig: 

.177: 

.1721 

.139 

.123 

.113 

.106 

.lOO 
.095 

:Ei 

-i- 

E!i fig 
1: 781 
1.686 
1.610 
1.547 
1.493 

5.041 
2.470 
2.187 
2.007 
I. a77 
1.777 

t%t 
1: 573 

1.447 1.524 
1.175 I.238 
1.041 1.096 

.9545 1. Cm 

.8928 .9405 

.3452 .8905 

2% :%i 
.7434 .7885 

:ZE 
.521t 
.4784 
.4474 
.423E 
.4w 

:E 

:ifE 
.5494 
.5&c 
.4714 
.4463 
.4%1 
.4694 
.3Q52 

.3634 

.2Q5: 

:%i 

2% 

: gg 

.1&8i 

:E 

:Z 
.2x 
.22x 
.213( 
.2Q5: 
. lQ33 

.1821 

.1471 

.1311 
.12Q: 
. 11% 
.106 

:6 
.W! 

. 191s .2lOL 

.155< .171c 

.138( .1514 

.126l .13% 
. 11% .12Qt 
.1121 .123( 
.107( .1174 
. lO!a . 112; 
.699: .lW 

SO80 dK3S T- 

“izl 
2: 3QQ 
2.201 
2.058 
1. Q49 
1.361 
1.788 
1.726 

1.672 
1.358 

i% 
1: 032 

.9768 

:c% 
.8649 

%J 

.552Q 

.5171 

.4895 

:Z 
.4335 

.4!m 

.3411 

2% 

:% 

:% 
.2172 

- 

,811 
.471 
.303 
.195 

:% 
. 010 

: t;i; 

:% 

:E 

3% 

12 

.22a 

.185: 

.164( 
l.w! 

.140: 

.133: 

.127: 

.122: 

. 118( 

- 

- 

:%i 
:. 790 
I. 559 
:. 393 
I. 266 
I. 164 
I. 079 
I. 007 

.944 
.679 

:E 

:% 
.084 

::E 

.9744 

::iZ 

:% 
.&69i 
.543: 
.5221 
.504( 

.244: 

.1981 

.176l 

.161! 
.151( 
.143f 

: E; 
.124% 

Ei 
1: 072 
2.726 
2.656 
2.414 
2.305 
2.214 
2.137 

2.071 

::i% 
1.366 
1.278 
1.210 
1.156 

:: ii! 

:Z 
.3741 

: El? 
.3039 
.2QOa 

:ZE 

:Z 
.1875 
.17!xl 
.16OQ 
.1523 
.1454 
.1397 
.I340 
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Table 20.--Va.lues of cn for use in the formula for normal 
depth in channels of infinite width, D,=c,@ls--Continued 

- 
11 

\ 2?-- _- 
. OWOl 
. oowa 
. OOOOI 
. oow4 
.ooooK 
:ii: 
:E% 

.066 .ooo .w6 .070 *7i .lW a.5 .160 .176 

. 0001 

.oooz 

.WO8 
.0004 

:iz 1 
.ow7 1 

:% 
! 

. 001 I 
. 001 
. 008 
.wc 

::i 
.007 

:Xi 

.Ol 

.W 
.w 

g 

.07 

.98 

.W 

;; 

:: 
:: 
:i 

- 

1.375 

3:% 
2.687 
2.706 
2.556 

Et 
2.263 

t:: 
1: 677 
1.447 

t:% 

Ei 
1: 134 

1.099 

:%i 
.7251 
.6761 

:E 

:EZ 

:E 
.3962 

:%i 

2% 
.2952 
.2849 

.2761 

.2242 

.1986 

.1821 

.1703 

.1613 

.1540 

.1479 

.14!2a 

4.610 
3.744 
3.315 
3.041 
2.844 
2.693 
2.671 
2.470 
2.365 

E-t 

Ez 

t:E 
1: 289 

t:% 

:Z 
.4174 
.3629 
.3581 
.33w 
.3237 
.3110 
.3lM2 

:zE 
.m92 
. 1919 
.1795 

1699 
: 1622 
(1559 
.1.505 

4.837 
3.929 
3.479 

E 
2: 825 
2.698 

Ez 

2.424 
1. Q69 

:: Ei 
1.496 
1.416 
1.362 

::2 

:!E 

: % 
.3757 
.3557 
.3396 

:% 

i. 050 
1.107 
1.637 

!:E 
2. 954 
1. ml 
1.710 
8.616 

1. 634 
L 068 
!. 823 
. 672 

L. 564 
. 480 
. 414 

::E 

:E 
.9135 
.8W 
.7637 

:ZlE 

:% 

.?I366 

.5171 
.4578 
.42cHl 
.3928 
.3719 

22; 
.3293 

:E 
.2295 
.2105 
.1969 

::K-i 
.1710 
.1050 

- 

5.270 
4.281 

EZ 
3.252 

ES 
2.824 
2.726 

2.641 
2 145 

::Ei 

Et 
1: 473 
1.416 
1.366 

1.324 
1.076 

.9521 

:% 
.7734 

:;% 
.6648 

.6635 

:% 
.4377 
.4094 

:~lC 
.3556 
.3432 

.3325 

.2701 

2% 
.m52 
.1943 
.x55 
.1782 
.I720 

1.673 

1 Ef 
1:038 
.9707 
.9191 

:% 
.I3138 

.7885 

:% 

:EE 
.4606 
.4398 
.4225 
.4079 

.3952 
.3210 

:z% 
.2438 
.2309 

:% 
.2044 

- 

E 
2: 561 
2.366 
2.214 
2.096 
2002 
1.923 
1.356 

zi 
1: 294 
1.187 
1.110 
1.051 
1.003 

:E 

.9014 

:E 
.6947 
.6562 
.526Ji 
.5023 
.4831 
.4663 

: i% 
.3249 
.2931 

:E! 
.2520 
.2421 
.2337 

7. Qw 
6.433 
6.745 
6.270 
4.929 
4.667 
4.456 
4.281 
p. 132 

$5 

2: 641 
2.470 
2. 339 

~~ 
2.071 

2.007 
1.630 

::t2 

3 
1: 119 
1.076 
1.038 

1.065 

:%i 
.6635 

:E 
.6609 
.5389 
.5X12 

:ZE 
.362.5 
.3325 
.3110 

:E 
-2701 
.2607 

4.391 

Ei 
2: 897 
2 710 

pJ 

2.272 

2.201 
1.783 

::I 

i% 
I:228 

:::Zi 

1.103 
.a60 

:% 

.E! 

.5911 

.6706 

.652Q 

.4491 

.3976 

.3647 

.3411 

.32m 

:Ei 
.z3w 
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Table ZL.-Uniform jZow in circular sections flowing partly full 

d=Depth of flow 
B=Diameter of pipe 
A =Ares of flow 
R=I idraulic adius 

d 
75 

A 
Da 

R 
3 

-- 
0.81 
0.03 
0.03 
0.04 
0. OS 
0.06 
0.07 

:i 

E 
;: ;5" 

0: 14 
0.16 
0.16 
0.17 
0.16 
0.18 

g 

0:33 
0.24 
0.25 

3: 

isi 
0.30 
0.31 

E 
0:34 

i:f 

::: 
0.40 
0.41 
0.42 

:: 
0.45 

i-:: 
0:rs 
0.48 
0.50 

--- 
0.0013 
0.0037 
0.0069 
0.0105 
0.0147 
0.0192 
0.0242 
0.0294 
0.0350 
0.0409 
0.0470 
0.0534 
0.0600 
0.0668 
0.0739 
0.0811 
0.0885 
0.0961 
0.1039 
0.1118 
0.1199 
0.1281 
0.1365 
0.1449 
0.1535 

FJ: :;:: 

ii: :"s"Bi 
0.1982 
0.2074 
0.2167 
0.2230 
0.2355 
0.2450 
0.2546 
0.2642 
0.2739 
0.2836 
0.2934 
0.3032 
0.3130 
0.3229 
0.3323 
0.3428 
0.3527 
0.3627 
0.3727 
0.3827 
0.3927 

-- 
0.0066 
0.0132 
0.0197 
0.0262 

!I: %i 
0.0451 
0.0513 
0.0575 
0.0635 
0.0695 
0.0755 
0.0813 
0.0871 
0.0929 
0.0985 
0.1042 
0.1097 
0.1152 
0.1206 
0.1259 
0.1312 
0.1364 
0.1416 
0.1466 
0.1516 
0.1566 
0.1614 
0.1662 

i: E 
0.1802 
0.1847 
0.1891 
0.1935 
0.1978 
0.2020 
0.2062 
0.2102 
0.2142 
0.2182 
0.2220 
0.2258 
0.2295 
0.2331 
0.2366 
0.2401 
0.2435 
0.2458 
0.2500 

__- 

.00007 

.00031 

.00074 
00138 

.00222 

.00328 

.00455 

.00604 

.00775 

.00967 
.01181 
'. 01417 
.01674 
'. 01952 
0.0225 
0.0257 
0.0291 
0.0327 
0.0365 
0.0406 
0.0448 
0.0492 
0.0537 
0.0585 
0.0634 

"0: 00% 
0.0793 
0.0849 
0.0907 

i: %! 
0.1089 
0.1153 
0.1218 
0.1284 
0.1351 
0.1420 
0.1490 
0.1561 
0.1633 
0.1705 
0.1779 
0.1854 
0.1929 
0.201 
0.208 
0.216 
0.224 
0.232 

---- 
15.04 
10.57 
8.56 
7.38 
6.55 
5.95 
5.47 
5.09 
4.76 
4.49 
4.25 
4.04 
3.86 
3.69 

33::: 
3.28 
3.17 
3.06 
2.96 
2.87 
2. 79 
2.71 
2.63 
2.56 
2.49 
2.42 
2.36 
2.30 
2.25 
2.20 
2.14 
2.09 
2.05 
2.00 
1.958 
1.915 
1.875 
1.835 
1.797 

:: E 
1.689 
1.655 
1.622 
1.590 
1.559 
1.530 
1.500 
1.471 

Y= Di 

It= 
S= 

nina's f0I ‘Tr 
M !‘S 

d 
i7 

0.61 
0.62 
0.63 
0.64 

0.65 
0. so 
I?. 67 
0.66 
0.68 

2 
0: 62 

::z 
0.65 
0.66 
0.67 

::t 
0.70 
0.71 
0.72 

iI:: 
0.75 

E 

El 

i-E 
if32 

E 
0.36 
0.86 
0.87 

Ei 
0.80 

t:: 
0: 83 
0.94 
0.86 

::: 
0: 98 
0.88 
1.00 

scharkx in second-feet by Man- 

A 
iF 

0.4027 

Z: i% 
0.4327 
0.4426 
0.4526 
0.4625 
0.4724 
0.4822 
0.4920 
0.5018 
0.5115 
0.5212 
0.5308 
0.5404 
0.5499 
0.5594 
0.5687 
0.5780 
0.5872 
0.5964 
0.6054 
0.6143 
0.6231 
0.6319 
0.6405 
0.6489 
0.6573 
0.6655 

i: E 
0.6893 
0.6969 
0.7043 
0.7115 
0.7186 
0.7254 
0.7320 
0.7384 
0.7445 
0.7504 
0.7560 
0.7612 
0.7662 
0.7707 
0.7749 
0.7785 
0.7817 
0.7841 
0.7854 

th 
'S - 

I 

UlS 
coefficient 

e channel bottom and of 
urface 

I R 
3 5 

, 

, 

- 

0.2531 

i: 2:; 
0.2621 
0.2649 
0.2676 
0.2703 
0.2728 
0.2753 

"0: zd 
0.2821 
0.2842 
0.2862 
0.2882 
0.2900 
0.2917 
0.2933 
0.2943 
0.2962 
0.2975 
0.2987 

i: C% 
0.3017 
0.3024 
0.3031 
0.3036 
0.3039 
0.3042 
0.3043 
0.3043 
0.3041 
0.3038 
0.3033 

!I: E3 
0.3007 
0.2995 
0.2980 
0.2963 
0.2944 
0.2921 
0.2895 

t: Zi% 
0.2787 
0.2735 
0.2666 
0.2500 

-- 

0.239 
0.247 
0.255 
0.263 
0.271 
0.279 
0.287 
0.295 
0.303 
0.311 
0.319 
0.327 
0.335 
0.343 
0.350 
0.358 
0.366 
0.373 
0.380 
0.388 
0.395 
0.402 
0.499 
0.416 
0.422 
0.429 
0.435 
0.441 
0.447 
0.453 
0.458 
0.463 
0.468 
0.473 
0.477 
0.481 
0.485 
0. 483 
0.491 
0.494 

!I: 2: 
0.498 
0.498 
0.498 
0.496 
0.494 
0.469 
0.483 
0.463 

1.442 
1.415 
1.38-3 
1.362 
1.336 
1.311 
1.2% 
1.262 
1.238 
1.215 
1.192 
1.170 
1.148 
1.126 
1.105 
1.084 
1.064 
1.044 
1.024 
1.004 
0.985 
0.965 
0.947 
0.923 
0.910 
0.891 
0.873 
0.856 
0.833 
0.821 
0.304 
0.787 
0.770 
0.763 
0.736 
0.720 
0.703 
0.687 
0.670 
0.654 
0.637 
0.621 
0.604 
0.588 
0.571 
0.553 
0.535 
0.517 
0.496 : 
0.463 
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Table 22.-J’elocity head and discharge at critical depths and 
static pressures in circular conduits partly .full 

D=Diameter of circle. 
d=Deptt of water. 

h.=Ve c&y head for a critical depth of d. 
Q=Discharge when the critical depth is d. 
P=Pressure on moss section 01 water prism 

in cubic units of water. To get P in 
pounds, when d and D me in Pet, 
multiply by 62.5. 
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.I1 
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.17 
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.21 
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.I1 

.aa 

.w 

- 

a 
- 
.0033 
.0067 
.OlOl 
.O134 
.01@3 

.om3 

.0237 

.0271 

.o300 
.0341 

.0376 

.0411 

.0446 

:E 

.0553 

.0589 

4.2 
.0699 

:i:t 
.ChSll 
.0848 
.@?a7 

:E 
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.I042 
.I031 

1121 
: 1161 
.I202 

- 

_- 

_- 

- 

a 4 1 
-- -- - 

:2! 
.0055 

:E 

.omo 

:EY 
.0002 
.wo3 

:E 

:E 
.a.3 

:E 
.0389 
.0491 
,060s 

.m5 

.lm7 

2% 
NJ17 

2 
.41 
.4a 
.4a 

.0731 

.0868 
1010 
1176 

: 1347 

.0021 

.rm6 

.OQ32 

.lm3!3 

.0045 

:ti 

::: 
.48 

1530 
:1724 

: 2 
.2371 

.oil53 

.cm61 

.0070 

:E 

.4s 

:! 
.I 
.53 

:Z 
.3116 
.3336 
.3667 

.0103 

.0115 

.012a 

.0143 

.0157 

.I4 .2170 .6164 

.66 .2224 .6735 

:: :EZ : :;z 
.53 .2393 .a530 

.3957 .0173 .5s 

.425ll .0190 .60 

.45il .om7 .61 

.4893 .02X .oa 

.5225 .0255 .63 

.5568 .0266 

.5921 .0287 
I6234 .0309 

:E 
.so 

P d h. a 
D ii 5 5i 

-- _-- -- 
a 3 

‘ 1243 
.1284 

1326 
: 1363 
.I411 

.6657 

:% 
.7336 
.8249 

1454 
: 1497 
.I541 

::8 

.3671 

.9103 

.9545 

:E 

.Q929 

::i: 

:z 

32 
.m14 

:E 

:E 
.4493 
.5041 
.5598 

.2451 

.2511 

:z 
.2690 

.9146 

.9773 
I. 0409 
:. la57 
I. 1716 

.2765 I. 2336 

:Z%l :iK 

-- 

-- 

- 

P 
7% 

4 
-- 

.0462 

.0491 

:% 
.0583 

.0616 

IB 
.0757 

.0795 

:Z% 

:%I! 

.c903 
1042 

: 1037 
.1133 
.I179 

1227 
: 1276 

1326 
: 1376 
.I423 

1481 
:1534 
.I589 

- 
d 
5 

-- 

1 
- 

.07 

;g 

.71 

2: 
.I4 
.75 
.76 

::i 
.7@ 
.a. 
.81 

.8X 

1; 
.36 

.37 

1; 

.@l 

;; 

.ss 

.SO 

.s7 

.SB 

1:: 

h. 0 
z Dt 

--- 
a a 

-__ 
.m74 2.4464 
.%I48 2.5182 
.3125 2.5912 
.3204 2.6656 
.3236 2.7414 

.3371 2.3133 

.345fl 23977 

.3552 2.9733 

.3648 3.0607 

.3749 3.1450 

.3855 3.2314 

.3907 3.3200 

.4085 3.4112 

.4210 3.5050 

.4343 3.m19 

.4303 3.9144 

.4882 4.0276 

.5177 4.1465 

.5392 4.2721 .2938 

.5632 4.4056 .3011 
A9c&j j.yg .3034 

.6555 4: 3725 :Z 

.69&l 5.OlW3 .3m 

.7459 5.n26 .3334 

.Rm5 5.5133 .3460 

.8841 5.3116 .3537 

.9!386 6.1737 .3615 

I. 1410 6.6692 
I.3958 7.4063 
1.9700 8.8263 

P 
0s 

4 
-- 

.1644 

:E 
1316 

: 1875 

: iii: 
.2330 
.2447 
.2515 

1% 

.27Q4 
,236s 

.3692 
.3770 

2% 
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Table 23.- Cl&form jlow in horseshoe sections flowing partly full 
d=Depth of flow 

D=Diameter 

A=Area of flow 
R=Hydrsulic radius 

d 
B 

0.01 
;tJ 

0. OS 
5; 
0:oo 
0.10 
0.11 

::: 
614 

Ki 
0: 11 

::L 

0.20 
0.21 
0.22 
0.2) 
0.U 
0. zs 
0.20 
S.27 
0.28 
0.29 

:::: 

i% 
0: a4 

0. as 
0. IO 
O.S7 

23 

0.40 
0.41 
0.42 

a: 

::: 
i47 

::i 

0. se 

- 

- 

: 

: 

I 

I 
( 

I 
( 
( 
I 

I 

I 
( 

I 

I 
I 
I 
I 
I 
I 
I 
, 
I 
I 
, 
, 
, 
, 
, 
/ 

/ 

A 
i5 

.-- 

I. 0019 
L 9053 
LOO97 
I. 0150 

LO209 

I:% 
1.0421 
).0502 

I. 058.5 
LO670 
LO753 
LO839 
).092.5 

).I012 

i: ::: 
11277 
I.1367 

I.1457 
I.1549 
I.1640 
I.1733 
I.1825 

I.1919 
3.2n13 
3.2107 
3.2202 
3.2297 

t iE 
0:2586 

EE 

0.2878 
0.2975 
0.3074 
0.3172 
0.3271 

0.3370 
0.3469 
0.3568 
0.3667 
0.3767 

0.3867 
0.3966 
0.406f 
0.416f 
0.4266 

0.436t 

_- 
I 
I 
I 
1 

I 
, 
I 
, 
, 

I 
, 
, 
, 

/ 

R 
ii 

3.0066 
3.0132 
3.0198 
3.0264 

i: Ei 
D.0459 
D.0524 
D.0590 

0.0679 
D.0748 
0.0823 
0.0695 
0.9964 

0.1031 
0.1097 
0.1161 
0.1222 
0.12R2 

0.1341 
0.1398 
0.1454 
0.1508 
0.1560 

0.1611. 

EE 
0: 1758 
0.1804 

0.1850 
0.1895 
0. 1933 
0.1981 
0.2023 

0.2063 
0.2103 
0.2142 
0.2181 
0.2217 

Ez 
0: 2322 
0.2356 
0.2390 

0.2422 
0.2454 
0.2484 
0.2514 
0.2544 

0.2574 

--- 
0. OQOlO 
0. @xwl 
0.00105 
0.00198 

0.00319 

EEZ 

i: E! 

0.01434 
0.0176R 
0.02117 
0.02495 
0.0289c 

0.0331 
0.0375 

K% 
0.0516 

0.0567 
0.0620 
0.0674 
0.0730 
0.0786 

0.0844 
0.0964 
0.0965 

ii: :~~ 

0.1155 
0.1220 

:: :iE 
0.1424 

0.1493 
0.1563 
0.1635 
0.1708 
0.1781 

0.1854 
0.1923 
o.m3 
0.2079 
0.2156 

0.2233 
0.2310 
0.238s 
0.2466 
0.2545 

0.2625 

--- 
21.40 
14.93 
12.14 
10.56 

9.40 
8.58 
7.92 
7.37 
6.95 

6. 66 
6.36 
6.04 
5. 75 
5.47 

5.21 
4.96 
4.74 
4.52 
4.33 

4.15 

E 

i:E 

3.40 
3.28 

E 
2.ffi 

2.86 
2. 77 
2.69 
2.61 
2. 53 

2.45 
2.38 
2.32 
2. 25 
2. 19 

2.13 
2.08 
2.02 
1.972 
1.925 

1.878 
1.832 
1.78F 
1.746 
1.705 

1.667 

Q=Discharge in second-feet by Man- 
ning’s fOrTTUlS 

n= Manning’s wefRcient. 
R=Slone of the channel bottom and of 

d A 
3 B 

- -- 

i-i; 
0: sa 

::% 
0.4666 

0.54 0.4766 

x 
0.4865 

is7 
0.4965 

::ii 
E2! 
0.5261 

;: 
0.5359 
0.5457 

3; 
0.5555 
0.5651 
0.5748 

# 
0.5343 

. Ez 

::t 
0:6126 
0.6219 

t:: 
0.6312 

a:72 KG 
0.7) 0.6582 
0.74 0.6671 

0.75 0.6753 
0.76 
0.77 EEI 

::i 
0.7012 

. 0.7094 

y 
0.7175 
0.7254 

::; %E 
. 0.7482 

0.85 0.7554 

:: 
0.7625 

0:&l 
0.7693 
0.7759 

0.8s 0.7823 

0. so 0.7384 
0.91 0.7943 
0.92 0.7999 
0.95 0.8052 
0.04 0.8101 

0.85 0.8146 
0.96 0.8183 
0.@7 0.8224 
0.98 
0. OS KE 

1.08 0.8293 

- 

R 
5 

-- 

Z% 
0.2657 
0.2883 

0.2707 
0.2733 

i: i-z 
0.2304 

0.2324 
0.2844 
0.2364 
0.2384 
0.2902 

0. mm 
0.2937 
0.2953 
0.2967 
0.2931 

0.2994 
0.3006 
0.3018 
0.3928 
0.3036 

0.3044 
0.3050 
0.3055 
0.3060 
0.3064 

0.3067 
0.3067 

8:ZE 
0.3061 

0.3956 
0.3050 

Ez 
0: 3020 

::%Z 

EG 
0.2922 

0.2893 
0.2358 
0.2816 
0.2766 
0.2695 

0.2533 

0.2706 
0.2785 
0.2366 
0.2946 

$E 

0.327 
0.335 

0.343 
0.351 

ii: % 
0.374 

Ez 
0:398 

“0% 

0.420 
0.427 
0.434 
0.441 
0.448 

0.454 
0.461 

i: :ti 
0.479 

Ei 
0.495 

Et2 

0.569 
0.513 
0.517 
0.520 
0.523 

0.526 
0.523 
0.529 
0.536 
0.530 

0.529 
0. 528 
0.525 
0.521 
0.513 

0.404 

c)n 
‘W,SlP 
.- 

1.629 
1.593 
1.553 
1.524 

1.4w) 
1.458 
1.427 
1.397 
1.368 

1.339 
1.310 

:z 
1:231 

1.!206 
1.181 
1.157 
1.133 
1.109 

1.087 
1.064 
1.042 
1.021 
1.660 

0.979 
0.958 

Ei 
0:898 

:s 
0: 841 
0.822 
0.804 

:: :i$i 
0.750 
0.732 
0.714 

0.696 

ZZ 
0.643 
6.625 

0.607 

Ez 

i:!i 

0.494 
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Table 24.-Velocity head and discharge at critical depths and 
static pressures in horseshoe conduits partly full 

D=Dismeter of horseshoe. 
nl=Dnnth nf WR~PP 

k=Velocity head for B critics1 depth of d. 
Q=Discharge when the critical depth is d. 
P=Presswe on cross section of water prism 

in cubic units of water. To get P in 
Dounds. when d and D me in feet. mul- 
iiply by 62.5 

d 
5 

1 

.Ol 

:: 

:Z 

:E 
.08 
.OV 
.I0 

.11 

.12 

.I3 

.I4 

.I5 

. 10 

.I7 

.18 

. 1s 

.20 

.21 

.22 

.23 

:E 

;i 

.29 

.30 

.Jl 

:i! 
.34 

- 

- 
!L 
D 

- 

2 

Q 
3% 

3 

;E$ 

.0134 

.0168 

0312 
,0425 
,0554 

0703 
On79 
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1272 
l&7 
1714 
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:ii2: EE 
.0714 2736 
.075a 3019 0803 3312 

.0847 
OaSl 

:kFi 
.10;4 

.lS69 

.1113 

.1158 

.1202 
1247 

3615 0140 
3923 0156 
4251 0173 
4583 0191 
4926 0210 

: Ei 
.60009 
,63&l 
,6777 
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1337 
1362 

.1427 

-_ - 
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F 

4 

E wol 
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0018 
Oil24 
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0054 
cwJ3 

0074 
0035 
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0229 
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0271 
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- 

-- 
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- 

1 
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-35 
.a0 
-57 
-38 
-39 

.40 
-41 

2: 
-44 

::: 

::i 
-4s 

2: 
.62 
.63 
.M 

.5.5 
-50 
-67 

:Z 

:: 
.02 
.03 
.oc 

.65 

.oo 

.07 
*OS 

- 

_- 

- 

h- Q 
D D54 

-- 
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m 

4 

d 
B 

h,2- 
D R% 

- 

2 3 
__~ 

1 

-- 

2 3 

P 
i3 

- 

4 
- 

1472 .8854 
1518 .9296 
1563 .9746 
1609 1.0205 
1655 1.0673 

.0449 .os 

:%4Z 2: 
.0540 .72 
.0572 .73 

.3362 2.8922 
.3443 2.9702 
.3528 3.6499 
.3615 3.1311 
.3707 3.2140 

:h% 
.2125 
.2190 
.2255 

1702 1.1143 
174s 1.1633 
1795 1.2125 
1843 1.2626 
1890 1.3135 

.0605 

:E% 
.0711 
.074a 

.74 

.76 

.70 

.77 

.78 

.3@02 3.2987 
.3QO2 3.3853 
.4006 3.4740 
.4116 3.5656 
.4232 3.6584 

.4354 3.7544 

.4434 3.8534 
.4623 3.9557 
.4771 4.0616 
.4S30 4.1716 

.2321 

.2385 

.2457 

.2525 

.2595 

1938 1.3652 
1986 1.4173 
2035 1.471’2 
2034 1.5253 
2133 1.5803 

-7s 
.80 
.81 
.82 
.83 

.2666 

.2737 

.2809 
.2882 
.2956 

2183 1.6361 
2234 1.6928 
2235 1.7505 
2337 1.8092 
2391 1.8688 

:%i :: 
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.87 

.86 
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,528s 4.4063 

:5719 5494 4.5325 4.6660 
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.3030 
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.3335 

2445 1.9294 1223 .89 .6251 4.9605 .3413 
25cKl 1.9911 1272 .90 .6570 5.1256 .3492 
2557 2.0537 1322 
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.91 ,693s 5.3065 .3572 

2615 2.1174 .92 .7371 5.5077 .3653 
2674 2.1821 1425 .93 ,788s 5.7354 .3733 

2135 2.2479 
2797 2.3143 
2d61 2.3823 
2926 2.4519 
2994 2.5221 
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.1532 

1537 
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.1700 
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: :ii: 

:Z 
.90 
.97 
.98 

.8528 5.sB96 
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I. 0446 6.7114 
1.2053 7.2417 
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.3894 

.3976 

: :Ei 

3063 2.5936 
3134 2.6fm 
3203 2.7402 
3233 2.8155 

.99 

.oo 
2.0304 IQ. 5780 

r 

- 
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Table %.-Area in square feet, A, and hydraulic radius in feet, 
r, of semicircular flumes for various values of freeboard in feet, F 
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13.368 
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28.2 

E 

:ii 
53.5 
69.4 

- 

-_ 
. . 
. . 
. 
. . 

- - 

I 
- 
. . . . 
. . . . 
. . . . 
. . . . 

Ei 
0.80 
0.97 
1. 14. 
1.30 
1.46 

::ti 
1.95 
2. 11 

E 

;: :; 
2. 91 
3.07 

- 

._ 

._ 
. 
. 
. 

- 

., 
A r 

- 

. . . . . 

. . . . . 

. . . . . 

. ...* 

. . . . . 

E 
0.93 

;;; 

1.58 

::i 
2.07 

E! 

[I 

3.03 
- 

i% 
2: 228 
2.546 
a. 183 

i%& 

5.730 

%z 
7: 639 

:zi 
9.549 

LO. 136 
10.823 
11.459 
12.096 
12.732 
15 369 

0.2: 

2: 

1.31 

::: 

% 
10. 0 
12.7 
15.8 
19 1 
22.8 
26.7 

% 
40.6 
15.8 

::3” 
a:5 

0.18 
0. 27 

iEi 
0: 61 

:z 
1:oQ 
1.26 
1.42 

z 
1: 90 
2.06 
2.22 
2.38 
2.54 

2 
3.01 
3.18 
- 

. . . . . . . . . . 
EE 
2.11 

2 
7. u 
9.4f 

12.1 
15.1 
18.4 
21.9 

E% 

i%i 
xl. 2 
56.0 
52.2 
- 

. . . . . . . . 
0.31 
0.39 

Ei 
0.89 

E 
1: 38 
1.54 
1.70 
1.86 
2.02 
2.18 
2.34 

::I 
2.82 
2.98 
3. 14 
- 

._...- . .._. 

. . . . . . . . . . . 

. . . . . . . . . . . 

15.0 1.98 
19.1 2 14 
13.6 2.31 

1:: ;: i: i i 
19. 0 2.78 
i4.8 2.94 
ia E 3.10 
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Table 25.-Area in square feet, A, and hydraulic radius in feet r 
of semicircular flumes for various values of freeboard in feet, F-C&: 

;i I Diaml F-1.0 1 F--l.1 1 F-l.2 1 F-l.3 1 F-l.4 / 
ter - 

’ 2, A F 
--- 

72 3.320 2.01 
84 4.456 3.41 
00 6.098 5.2 

108 5. 730 7.2; 
120 f.86$ l;: 
132 
144 i639 li4 
166 8.276 18.7 
168 8913 22.4 
180 9.549 26.3 
102 10.186 30.6 
204 10.823 35.2 
216 11.459 40.2 
228 12.096 45.4 
240 12.732 61.0 
262 13.369 56.9 

.__.. 
E 
1;: 
13.2 
16. 3 
19. 8 

i:B” 
32. 1 

iti 

itk:% 

Table 26.-Area in square feet, A, and hydraulic radius in ,feet, 
r, of rectangular channels 

- 
Bl 

i - 

A 

om 
th 
-3. - 

ki? 
et - 

:om 
Ith 
tet - 

2.86 
- 

ItI 
ric 
31 - 

3111 
:h 
rt - 

1 .a4 

i% 
2:55 
2.74 
2.92 
3.08 

3.23 
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Table 26.-Area in square .feet, A, and hydraulic radius in feet, 
r, of recta9 agular channels-Continued L- 

I 
- 
I 

- 
I 

- 
I 

- 
I BO 

Ii - 

A 

BO 

2: - 

A 

Loom 
.th 
eet - 

2.08 

4.05 

= 

i"tl: 
:et - 

!! 

BI 

39 - 

Dtt 
rid 
1 fl - 

om 
th 
eet 

ZZZT 
om 
th 
?et - 

ml 
.h 
It -. 

’ i 
k?K 
$0 

1; 

et 
id 
if - 

= 
‘tt 
vie 
fl - 

-- 
I 

, 

, 

1ttc 
ridt 
fet - 

I 

-- 

, 

, 
= 

idl 
1 fl - 

-,- 
.98 

:4 
2:38 
2.83 

3.27 

7.26 
7.63 
7.98 
8g - 

A 

::i 
22 a:0 _.. 
t f 
pJ 

Bc et’ 
97 rit - - f 

A 

.- 

, 

E 
:E 
150 

175 

% 
250 
275 

425 

t% 
500 - 

.96 
1.42 
1.35 

Ei 

3.07 
3.48 
3.81 

2: 

4.34 

it; 
5177 
6.06 

~~~ 

7.14 - 

.98 

:3'; 
2:35 
2.79 

3E 

6.67 
7.01 
7.35 

Efl A 

Ei 
Ez - 



HYDRAULIC AND EXCAVATION TABLES 113 
Table 27.-Area in square fe 

hydraulic radius in feet, r 
et, A 
.,of1 

, top width in feet, T, and 
trapezoidal channels, 
$ to 1 side slope 

Bottom width 
2 feet 

T A r 
---_ 

2. 4 0.88 .3 
2. 6 1.38 .4 
2. 8 1.92 .5 

3. 0 2.50 .5 
3. 2 3.12 .6 
3.4 3.78 .7 
3. 6 4.48 .a 
3.8 5.22 .8 

4.0 6.00 .9 
4.2 6.82 .9 
4. 4 7.68 1.0 
4. 6 8. 58 1. 11 
4.8 9.52 1.1 

5.0 10.50 1.2 
5. 2 11.52 1.2’ 
5.4 12.53 1.3 
5. 6 13.68 1.31 
5.8 14.82 1.4 

6.0 16.90 1.41 
6.2 17.22 1.5 
6.4 18.48 1.3 
6.6 19.78 1.6 
6.8 21.12 1.61 

7.0 22.50 1.7 
7.2 23.92 1.7 
7. 4 25.38 1.8 
7. 6 26.88 1.8 
7.8 28.42 1.9 

8.0 30.00 1.9 
8.2 31.62 1.S 
8.4 
8.6 ii: i i 2 i’ 
8.8 36.72 2.1. 

9.0 38.50 2.1 
9. 2 40.32 2.2 
9. 4 42.18 2.2 
9. 6 44.08 2.3 
9.8 46.02 2.3 

IO. 0 48.00 2.4 

Bottom width 
3 feet 

T A 
.-- - 

3.4 1.28 
3.6 1.98 
3.8 2.72 

4.0 3.50 
4. 2 4.32 
4.4 5.18 
4.6 6.08 
4.8 7.02 1 

5.0 8.00 1 
5. 2 9.02 1 
5. 4 10.08 1 
5. 6 11.18 1 
5.8 12.32 1 

6.0 13.50 1 
6.2 14.72 1 
6.4 15.98 1 
6.6 17.23 1 
6.8 18.62 1 

7.0 xtoil 1 
7.2 21.42 1 
7.4 22.83 1 
7. 6 24.38 1 
7.8 25.92 1 

8. 0 27.50 1 
8. 2 29.12 1 
8. 4 30.73 2 

E 2:; ; 

9. 0 36.00 2 
9.2 37.82 2 
9.4 39.68 2 
9.6 41.53 2 
9.8 43.52 2 

10.0 45.50 2 
10.2 47.52 2 
10.4 49.58 2 
10.6 51.68 2 
10.8 53.82 2 

11.0 56.00 2 
11.2 58.22 2 
11.4 60.48 2 
11.6 62.78 2 
11.8 65.12 2 

12.0 67.50 2 
12.2 69.92 2 
12.4 72.33 3 
12.6 74.88 3 
12.8 77.42 3 

Bottom width 
4 feet I 

Bott;n&yidth 

6.0 
6. 2 
6.4 
6.6 
6.8 

7.0 
7.2 
7.4 
7. 6 
7.8 

8.0 24.00 1.85 9.0 
;; 25.62 1.91 9.2 

8: 6 
27.28 1.97 9.4 
28.98 2.03 9.6 

8.8 30.72 2.08 9.8 

9.0 32.50 2.14 10.0 
9. 2 34.32 2.19 10.2 
9. 4 36.18 2.25 10.4 
9. 6 38.08 2.30 10.6 
9. 8 40.02 2.36 10.8 

0.0 42.00 2.41 11.0 
0. 2 44.02 2.46 11.2 
0.4 46.08 2.52 11.4 
0. 6 48.18 2.57 11.6 
0. 8 50.32 2.62 11.8 

1.0 52.50 2.67 12.0 
1.2 54.72 2.72 12.2 
1.4 56.98 2.77 12.4 
1.6 59.28 2.82 12.6 
1.8 61.62 2.87 12.8 

2.0 64.00 2.92 13.0 
2. 2 66.42 2.97 13.2 
2. 4 68.88 3.02 13.4 
2.6 71.38 3.07 13.6 
2.8 73.92 3.12 13.8 

3.0 76.50 3.17 14.0 
3.2 79.12 3.22 14.2 

2: 
81.78 3.27 14.4 
84.48 3.32 14.6 

3.8 87.22 3.37 14.8 

A r 

2.08 .35 
3.18 .54 
4.32 .64 

5.50 .76 
6.72 .87 
7.98 .98 
9.28 1.08 

10.62 1.17 

12.00 1.27 
13.42 1.35 
14.88 1.44 
16.38 1.52 
17.92 1.59 

19.50 1.67 
21.12 1.74 
22.78 1.81 
24.48 1.88 
26.22 1.94 

28.00 2.01 
29.82 2.07 
31.63 2.14 
33.58 2.20 
35.52 2.26 

37.50 2.32 
39.52 2.38 
41.58 2.43 
43.68 2.49 
45.82 2.55 

48.00 2.61 
50.22 2.66 
52.48 2.72 
54.78 2.77 
57.12 2.82 

59.50 2.88 
61.92 2.93 
64.33 2.99 
66.88 3.04 
69.42 3.09 

72.00 3.15 
74.62 3.20 
77.28 3.25 
79.98 3.30 
82.72 3.35 

35.50 3.40 
88.32 3.45 
91. 18 3.50 
84.08 3.55 
37.02 3.60 
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Table 27.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes l/2 to l-Continued - 

Dept 

- 
10. I 

::I 
11:5 
12. I 
12. E 

16. ( 
1s. d 
14. G 
14.6 
16. fl 
16.5 

16. I 
16.6 
17.6 

:2: 
1s: 6 

:a: 
3 

D-apt 

T A r 
----- 

.__......... _.. 
__._ .._...-..._ 
__.....__._- 

----l--------l--- ._.. ___..-....- 
l--------l--- 

.__. I......._ I.._ 

_ , _ _ _ _ , _ 

.___ I..... -..I_.. 

::::I::::::::I:::: 
BottgornnTidth 

T A 

I I 

r 
-_-_ 

6.4 
6.6 
6.8 

7. 0 
7. 2 
7. 4 
7.6 
7.8 

8.0 14.00 1.: 
8.2 15.62 1.~ 
8.4 17.28 l.! 
8.6 18.93 1. t 
8.8 20.72 1.f 

9.0 22.59 l.i 
9.2 24.32 l.I 
9.4 26.18 1.5 
9.6 23.08 2.c 
9.8 30.02 2. f IO. 0 

LO. 2 
IO. 4 
IO. 6 
LO. 8 

Bott;n&yidth 

T A r 
- --- 

13.0 8o.rnl 3.1 
13.5 80.62 3.: 
14.0 93.5 3.2 
14.5 100.6 3.5 
15.0 108.0 3.f 
15.5 115.6 3.i 

__.. ___-_....._. 

__._ __.-......_. 
Bottom width 

7 feet 

T A r 
---- 

I. 4 2.88 .3 
7.6 4.38 .5 
7.8 5.92 .6 

8.0 7.50 .E 
2: 10.78 9.12 1.0 .Q 

2: 12.48 14.22 1.1 1.2 

9.0 16.00 1.3 
9.2 17.82 1.4 
9.4 19.68 1.5 
9.6 21.58 1.6 
9.8 23.52 1.7 

10.0 25.50 1.8 
10.2 27.52 1.9 
10.4 29.58 2.0 
10.6 31.68 2. 1 
10.8 33.82 2. 1 

11.0 36.00 2.2 
11.2 38.22 2.3 
11.4 40.48 2.4 
11.6 42.78 2.4 
11.8 45.12 2.5 

Bottom width Bottom width 
4 feet 5 feet 

I 
T A 

-__- 

14.0 9Q.M 
14.5 97. 1: 
15.0 104.5 
15.5 112.1 
16.0 120.0 
16.5 128.1 

17.0 136.5 
17.5 145.1 
18.0 154.0 
18.5 163.1 
19.0 172.5 
19.5 182.1 

iOo.0 192.0 

/ 

__.. ..-.__-. 
__. _._..... 

_- 

3.65 
3.78 
3. !w 
4.02 
4. 15 
4.27 

4.39 
4.51 
4.63 
4.75 
4.80 
4.98 

5.10 
5.22 

2:: 
5.57 
5.69 

5.80 
5.92 
6.03 

= 

Bottgon$dth 

T A r 
----- 

i:: “;1 :z 
9.8 7:52 .70 

10.0 9.50 .85 
10.2 11.52 .98 
10.4 13.53 1.12 
10.6 15.63 1.25 
10.8 17.82 1.37 

11.0 20.00 1.43 
11.2 22.22 1.59 
11.4 24.43 1.71 
11.6 26.78 1.81 
11.8 29.12 1.91 

12.0 31.50 2.01 
12.2 33.92 2.10 
12.4 
12.6 it: i i ,“: 2 
12.8 41.42 2.37 

13.0 44.00 2.45 

ii:: 
46.62 2.53 
49.28 2.62 

13.6 51.93 2.70 
13.8 54.72 2.77 
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Table W.-Area in square feet, A, top width in feet T, and 

hydraulic radius in feet, T, of trapezoidal channel;. 

“ep 

- 
th I 

6. 6. 6. 
tl 

21 
:1 
6:t 

::1 
I:! 

:1 
2: 8.8 

:: 
:: 9:s 

10.0 
K 
:4: 
d 5 

:x 
14: 0 

2.: 
id. 6 

16.0 
10.6 
17.0 
17.6 
18.0 
18.6 

::: 
20:. 

: : 5 
I : i 

side slopes l/z to l-Continued 
Bottom width 

6 feet 

I 

Bottyzidth 1 BoF,if,, 

Tl A LTI A I 

Bottyyidth 1 

11.0 42. i 
11.2 44.’ 
11.4 46.! 
11.6 49. : 
11.8 51.1 

12.0 54.c 
12.2 56.' 
12.4 58.1 
12. 6 61.: 
12.8 63. S 

13.0 66.: 

13.2 13. 4 % 
13.6 74.4 
13. 8 77.2 

L4.0 80.0 
(4.2 82.8 
14.4 85.6 
14.6 88. 5 
14. 8 91. 5 

!5.0 94.5 
!5.2 97.5 
:5.4 100.5 
.5.6 103.6 
.5.8 106.8 

E 

2 

::::: 

a:0 
:iE 
144.0 

8.5 153.1 

9.0 162.5 
9.5 172.1 
0.0 182.0 
10.5 192.1 
Il.0 202.5 
11.5 213.1 

12.0 224.0 
3.5 235.1 
3.0 246.5 
3.5 258.1 
4.0 270.0 
4.5 282.1 

‘5.0 294.5 
'5.5 307.1 
6.0 320.0 

2 12.0 12.2 49.92 47.50 

Z: 12.4 12.6 54.88 52.38 

2. 12. 8 57.42 

2. 

;: 
E 
13:4 

2:~ 
65. 

2. 13.6 67.' 
3. 13.8 70. 

3.6 

3.7 
3.6 .Cj 

16.0 103.! 
16.2 106.; 
16.4 log.! 

;7 16.8 16.6 113.: 116.f 

:: 21.0 21.5 188.5 199.1 

!: 22.5 22.0 210.0 2x1 
i: 23.5 23.0 244.1 232.5 

5. 
5. 

g44; 25&l 

2 25.0 25.5 280:5 293.1 

2 Et: E:! 

- 

!i 
78 
48 
22 

g 
58 
52 

50 
52 
i8 

ii 

IO 
12 
k8 
'8 
2 

i0 
I2 
F3 
8 
2 

0 
2 

3.21 

E 
3.42 
3.48 

3.55 
3.61 

Ei 
3: 81 

aE 
5.56 
5.69 
5.82 
5.95 

i% 
6:33 

:5”8 
6:70 
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Table 27.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side sloDes $5 to l-Continued 

Deptl h 

- 
Bottom width 

10 feet 

T A I 
---___ 
10.4 4.08 0.3 
10.6 6.18 .5 
IO. 8 8.32 .7 

Il. 0 10.56 .a 
11.2 12.72 1.0 
11.4 14.98 1. 1 
11.6 17.28 1.2 
11.8 19.62 1.4 

12.0 22.00 1.5 
L2.2 24.42 1.6 
12.4 20.88 1.7 
12.6 29.38 1.8 
12.8 31.92 1.9 

13.0 34.50 2.0 
13.2 37.12 2.1 
13.4 39.78 2.2 
(3.6 42.48 2.3 
13.8 45.22 2.4 

14.0 48.00 2.5 

14.2 14.4 ~!:~ 2 t 
14.6 56.58 2.7 
14.8 59.52 2.8 

L5.0 62.50 2.9 
15.2 65.52 3.0 
(5.4 08.58 3.1 
15.0 71.68 3.1 
(5.8 74.82 3.2 

16.0 78.00 3.3 
16.2 81.22 3.4 
16.4 84.48 3.4 
16.6 87.78 3. 5 
16.8 91.12 3.6 

17.0 94.50 3.6 
(7.2 97.92 3.7 
17.4 101.38 3.8 
17.6 104.88 3.8 
17.8 108.42 3.9 

18.0 112.00 4.0 
18.2 115.62 4.0 
18.4 119.28 4.1 
18.6 122.98 4.2 
18.8 126.72 4.2 

19.0 130.50 4.3 
19.2 134.32 4.3 
19.4 138.13 4.4 
19.6 142.08 4.: 
19.8 146.02 4.f 

Bottom width 

T A r 
--___- 

13.12 .74 

34.00 1.66 
37.62 1.80 

48.72 2.19 

52.50 2.31 
56.32 2.43 

21.6 105.28 3.69 
21.8 109.62 3.78 

22.0 114.00 3.88 
22.2 118.42 3.97 
22.4 122.88 4.05 

18.6 100.98 3 
18.8 104.72 3 

19.0 108.50 3 23.0 136.50 4.31 
19.2 112.32 4 23.2 141.12 4.40 
19.4 116.18 4 23.4 145.78 4.48 
19.6 lu).O8 4 23.6 150.48 4.56 
19.8 124.02 4 23.8 155.22 4.64 

20.0 126.00 4 24.0 160.00 4.72 
20.2 132.02 4 24.2 164.82 4.80 
20.4 136.08 4 24.4 169.68 4.88 
20.6 140.18 4 24.6 174.58 4.96 
20.8 144.32 4 24.8 179.52 5.03 

21.0 148.50 4 
21.2 152.72 4 
21.4 156.98 4 
21.6 161.23 4 
21.8 165.62 4 
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Table W.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in -feet. r. of travezoidal channels. 

Dept: 

10.0 
10.5 
11.0 
11.6 
12.0 
12.5 

18.0 
13.6 
14.0 
14.5 
lb. 0 
15.6 

2: 
20’ 0 

4 

Deptl 

I -  .  

side slope7s I/;2 to l-Continued 
. 

id 

T A 
-__ 

20.0 150.0 
20.5 160.1 
21.0 170.6 
21.5 181.1 
22.0 192.0 
22.5 203.1 

23.0 214.6 
23.5 226.1 
24.0 238.0 
24.5 250.1 
25.0 262.5 
25.5 275.1 

26.0 288.0 
26.5 301.1 
27.0 314.5 
17.5 328.1 
28.0 342.0 
B.5 356.1 

29.0 370.6 
zQ.5 385.1 
10.0 490.0 

th 
I 

BottPya;idth 
I 

Bot~4m&dth 
I 

Bottpm&dth 

-I I 
I 

::4 

6.9 a 

ii:; ;ti:: 
6.5. 29.0 343.5 

::8 % 
30: 5 

if.!:; 
393.1 

-_ 

0 
2 

I!: 
29.01 292.6 
29.5 307.1 

2 
30.0 322.0 
30.5 337.1 

2 
31.0 352.5 
31.6 363.1 

:: 
32.0 334.0 
32.5 400.1 

7. 33.0 416.5 
7. 33.5 433.1 

;: 
34.0 450.0 
34.6 467.1 

r 

5.47 
5.65 
6.83 
6.00 
6. 16 
6.33 

6.49 
6.66 
6.81 
6.96 

;:;; 

7.42 
7.56 
7.71 
7.86 

Et 

Bottom width 

-- 
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Table 2’7.-Area in square. feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels. 

13.0 102. 
33.2 107. 
13.4 111.’ 
G.6 116., 
l.3.a 121.: 

1.0 126.f 
w.2 130.1 
14.4 135.t 
14.6 14O.i 
!4.8 145.! 

!b.O ml.! 
5.2 155.J 
!5.4 mo.! 
15.6 165. t 
5.8 170. I 

:6.0 176. C 
:6. 2 181.2 
6.4 186.4 
6.6 191.5 
6.8 197. I 

;:; x 

7: 8 

2”;;:; i%:i 

224.4 

8.0 230.0 
8.5 244. 1 
ct.0 258.5 
8.5 273. 1 

ii:: %:Y 

1.0 318.5 
I. 5 334.1 
2.0 350.0 
2.5 366.1 
3.0 382. 5 
3.5 399.1 

4.0 416.0 
4.5 433. 1 
5.0 450.5 
5.5 468.1 

vi . EiE . 

7.0 522.5 
7.5 541.1 
3.0 560.0 

side Sl0p0~ lh td l--Continued 

58 
58 
52 

50 
52 
i8 

1 

lo 

ii 

‘ i 

io 
n 
88 
8 
2 

0 
2 

- 

:: 27.0 27.2 164.5 169.9 
4. 27.4 175.3 

:: 27.6 27.6 180.8 186.4 

:: 28.0 28.2 192.0 197.6 
5. 23.4 293.2 

2 28.6 28.8 208.9 214.7 

!: 29.0 220.5 

E: 2,” 29.6 Liz:! 238.: 
5. 29.8 244.0: 

!: 30.5 30.0 250.M 265.1: 

i: 31.0 31.5 230.5 296.1 
6. 32.0 312.0 
6. 32.5 328.1 

2 
32.0 270.0 
32.5 236.1 

:: 
33.0 302.5 
33.5 319.1 

:: 
34.0 336.0 
34.5 353.1 

:: 
35.0 370.5 
35.5 388.1 

;: 
36.0 406.0 
36.5 424.1 

:: 
37.0 442.5 
37.5 461.1 

E3” 
38 3: 

29.0 29.2 132.56 138.32 3.77 3.88 
29.4 144.18 4.00 

E :: 29.6 29.8 150.08 156.02 4.11 
4.22 

lo 4. 30.0 162.06 4.33 
32 4. 30.2 168.02 4.44 
18 4. 30.4 174.08 4.54 
38 4. 30.6 180.18 4.65 
72 4. 30.8 186.32 4.75 

4.85 
4.96 
5.06 
5. lb 
5.25 

5.35 
5.44 
5.54 
5.63 
5.72 

5.81 
5.69 
5.92 

E 

6.26 
6.47 

Ef 

% 

7.47 
7.66 
7.85 
8.03 
8.21 
8.39 
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Table 27.-Area in square feet, A, top width in feef, T, and 
hydraulic radius in feet, r, of trapezoidal channels. 

side slopes l/i to l-Continued 
Bottom width 

---- 

29.0 82.50 2. 

29.8 106.02 3. 

30.0 112.00 3. 
30.2 118.02 3. 
30.4 124.08 3. 
36.6 130.18 3. 
30.8 136.32 3. 

31.0 142.50 3. 
31.2 148.72 3. 
31.4 154.98 4. 
31.6 161.28 4. 
31.8 167.62 4. 

32.0 174.00 4. 
32.2 180.42 4. 
32.4 186.88 4. 
32.6 193.38 4. 
32.8 199.92 4. 

33.0 296.50 4. 
33.2 213.12 5. 
;3; g.2 i 

33.8 233:n 5: 

35.0 274.50 5. 
35.2 231.52 6. 
35.4 288.58 6. 
35.6. 295.88 6. 
35.8 302.82 6. 

31.4 100.98 2. 
31.6 107.28 2. 
31.8 113.62 3. 

32.0 I!ZII.CHI 3. 
32.2 126.42 3. 
32.4 132.88 3. 
32.6 139.38 3. 
32.8 145.92 3. 

33.0 152.50 3. 
33.2 159.12 4. 
33.4 165.78 4. 
33.6 172.48 4. 
33.8 179.22 4. 

35.0 220.50 5. 
35.2 227.52 5. 
35.4 234.58 5. 
35.6 241.68 5. 
35.8 248.82 5. 

36.0 256.00 5. 
36.2 263.22 5. 
36.4 270.48 5. 
36.6 277.78 5. 
36.8 285.12 5. 

37.0 292.50 6. 
37.2 299.92 6. 
37.4 307.38 6. 
37.6 314.38 6. 
37.8 322.42 6. 
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Table 27.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes lh to l-Continued 

T A 

36.0 310.01 
36.5 323.1: 
37.0 346.5 
37.5 365.1 

E !lz:Y 

39.0 422.5 
39.5 442.1 
M.0 462.0 
40.5 433.1 
11.0 502.5 
11.6 523.1 

12.0 544.0 
12.6 585.1 

E it!:: 
t; 63&f 

. . 

lb.0 674.5 
l5.5 697.1 
1.0 720.0 

2: :2:: 

2: Ef 
43.0 632.5 3. 45.0 662:b 
43.5 654.1 8. 45.5 565.1 

8”: 44.0 44.6 676.0 698.1 9. 9. 46.0 46.6 608.0 
631.1 

9. 45.0 629.6 9. 47.0 654.6 
:: ii:: Et: i: 47.5 678.1 

9. 46.6 699: 1 9. tit: %:Y 

Id Bottom width 
26 feet 

“B: 42.0 42.5 370.00 391.12 6.81 7.06 

$1 4.0 43.6 412.5 434.1 7.29 7.52 

:: 44.6 44.0 478.1 456.0 7.76 7.97 

:: 45.0 45.5 bO0.5 623.1 8.90 8.41 

;; 46.0 47.0 46. b 546.0 669. 692. b 1 6.62 8.83 9.04 
9. 47. b 616.1 9.24 

i: 48.0 4.5 604.1 646.0 9.64 9.44 
g”: 49.0 49.6 686.5 713.1 10.03 9.83 

0”: 50.0 50.6 738.0 763.1 10.21 10.40 

i; 61.6 62.0 61.0 840.0 783.6 314.1 10.69 10.77 10.95 

th 

I 

BotFoy-;idth 

IQ. 2 156.82 3. 
19.4 lb3.63 3. 



HYDRAULIC AND EXCAVATION TABLES 121 

Table 27.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of tmpezoidal channels, 

side slopes I$4 to l-Continued 

Dept 

::: 

.k: 

.5:&l 

3 

:: 
48 

::: 

:: 
7:s 

8.0 

88:: 

2: 

a: 

t: 
8:s 

:t: 
2O:tl 

- 

T A 
-- 

40.0 187.5 
2:: &Qg:; 

40.6 211.6 
40.8 219.8 

41.0 228.0 
41.2 236.2 
41.4 244.4 
41.6 252.7 
41.8 261.1 

42.0 269.61 
42.2 277.9 
42.4 286.3 

ifi %5 . . 

43.0 312.01 
43.2 320.6 
z3; p2; 

43.8 346. 7: 

44.0 355.M 
44.2 364.3: 
44.4 373. II 
44.6 382.01 
44.8 391.0: 

2: f22 
46.0 445.5 
16.5 468.6 
17.0 492.0 
17.5 515.6 

48.0 539.5 
18.5 563.6 
49.0 588.0 
49.5 612.6 
50.0 637.5 
50.5 682.6 

51.0 688.0 
51.5 713.6 
22.0 739.5 
52.5 765.6 
53.0 792.0 
53.5 818.6 

54.0 845.5 
54.5 872.6 
55.0 600.0 

66.0 928.0 10.82 
66.5 961.1 11.06 
67.0 994.5 11.30 
67.5 1,028.l 11.53 
68.OLO62.r) 11.77 
68.5 1,096.l 12.00 
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Table 27.-Area in square feet, A, top width in feet, T, 
hydraulic radius in feet, r, of trapezoidal channels, 

and 

side S~OPW l/z to l-Continued 

-- -- 

62.0 122.00 1. 
62.2 134.42 2. 
62.4 146.88 2. 
62.6 159.38 2. 237.38 2.48 
62.8 171.92 2. 255.92 2.66 

63.0 184.50 2. 
63.2 197.12 2. 
63.4 299.78 3. 
63.6 222.48 3. 
63.8 235.22 3. 

54.0 248.00 3. 
34.2 260.82 3. 
64.4 273.68 3. 
64.6 286.58 4. 
64.8 299.52 4. 

65.0 312.56 4. 
65.2 325.52 4. 
85.4 338.68 4. 
65.6 351.68 4. 
65.8 364.82 5. 538.82 5.23 

86.0 378.00 5. 
66.2 391.n 5. 
66.4 404.45 5. 
56.6 417.78 5. 615.78 5.88 
56.8 431.12 5. 

57.0 444.60 5. 
57.2 457.92 6. 
57.4 471.38 6. 
57.6 484.88 6. 
57.8 498.42 6. 

38.0 512.00 6. 
38.2 525.62 6. 
38. 4 539.28 6. 
38.6 552.98 6. 
38.8 566.72 7. 

39.0 680.60 7. 
39.2 694.32 7. 
39.4 608.18 7. 
39.6 622.08 7. 
39.8 636.02 7. 
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Table 27.-Area in square feet, A, top width in feet, T, and 

hydraulic radius in feet, T, of trapezoidal channels, 

Dept 
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Table %.-Area in square feet, A, top width in feet, T, and 
hydraulic radak..s in -feet, r. of travezoidal channels. 

side &o&s-3h t-o 1 

Dept 
Bottom width Bottom width Bottom width 

----__________ 
--- ------_____ 
--- ---___-____ 
--- -----___ ___ 

--- -----___ ___ 
--- ________“__ 
--- ___________ 
_ - - _ _ _ _ _ _ _ _ _ _ _ 
--- -------______ 



HYDRAULIC AND EXCAVATION TABLES 125 

Table 28.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

Side ~10peS 3/ to l--Continued 

Dept 

-- 
10. a 

:2Ii 

::I! 
12: 6 

16.0 
la. 6 
14.0 
16.6 
16.0 
16.6 

16.0 

:iG 
17: s 

2: 

Deptl 

125. II 
135. l! 
145.8 
156.7 
106.0 
179.7 

191.8 
204.2 
217.0 
230.2 
243.8 
267.7 

Mottom width 
6 feet 

T A 
--- 

iti 
2.62 

712 . Ei 

6 75 
::8” 8’23 
8. 1 9: 87 
8.4 11.52 
8.7 13.23 

9.0 16.99 

::i 
16.33 
18.72 

IE 
20.67 
22.06 

10.5 24.75 
10.8 28.38 
11.1 29.97 
11.4 
11.7 2: 

12.0 30.00 
12.3 as.43 
12.6 
12.9 i!:i 
13.2 43:Oe 

Bottom width Bottom width 
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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 3/4 to l-Continued 

Bottom width 

I, 
I 

Bottom width 
I 

Bottom width 

Depth 
6 feet 7 feet 8 feet I 

Bott,myidth 

T A A A A 
-_-- 

lx iti 
a:4 14.1 

::: :::: 

6.0 15.0 
6.2 15.3 
6.4 15.6 
6.6 15.9 
6.8 16.2 

, 
'5 

a 
I 
'5 

i 
a5 
1 
- 

48. 7! 
51.4 
54.2: 
57. 1: 
60.0: 

EE 
69.1: 
72.2: 
75.4 

78.7! 
82.(N 
85.4: 
88.9: 
92.G 

96.M: 
99.B: 

103.3: 
107.0: 
11O.H 

114.7! 
118. a 
122.6: 
126.7: 
130. a: 

135. Ol 
145.6! 
156.8 
168.2 
180.0 
192.2 

204.8 
217.7 
231.0 
244.7 
258.8 
273.2 

pg 

334:7 
351.0 
367. 7 

ZE 
420.0 

-- 

53.7, 
56. 61 
59.6 
62. T 
65.8: 

E:! 
75.5: 
78.8 
82. 21 

85. 7, 
89.21 
92.8 
96. 5 

100.2 

104.01 
107.8. 
111.7 
115.6 
119. a 

123.7 
127.8: 
132.0 
136.3 
140.6 

145.0 
156.1 
167.8 
179.7 
192.0 
294.7 

217.8 
231.2 
245.0 
259.2 
273.8 
238.7 

304.0 
319.7 
335.8 
352.2 
369.0 
386.2 

403.8 
421.7 
440.0 

5, 
8 
7, 

; : 

; : 

- 

58.7( 
61.S 
65.0; 
68.3: 
71.G 

g:$ 

81.9: 
85.4; 
89. Of 

92.7! 
96.G 

100.2; 
104.1: 
108.01 

112. Ol 
116.0: 
120.1: 
124.2; 
123.4~ 

132.7! 
137. @ 
141.4: 
145.9: 
150.4: 

155.0( 
166.61 
178.8 
191.2 
204.0 
217.2 

230.8 
244. 7 
259.0 
273.7 

%E 

320.0 
336.2 
352.8 
369.7 
387.0 
404.7 

422.8 
441.2 
460.0 

-- - 

63. 7r 2.97 
67.01 3.05 
70.4 3. 13 
73.9: 3. 21 
77.4: 3.29 

81.N 
84.6: 

ii:5 
95.84 

99. 7, 
103.61 
107.6 
111. T 
115.8: 

3. 76 
3.84 

EZ 
4.06 

120.01 4.14 
124.2 4.21 
123.6 4.23 
132.8 4.36 
137.2 4.43 

141.7, 4.50 
146.2 4.67 
150.8 4.64 
155.5 4. 71 
160.2 4. 78 

165.M 
177. 1’ 
189.8 
202. 7 
216.0 
229.7 

% 
5. 20 
5.37 
5. 54 
5.71 

243.8 
258.2 
273.0 
288.2 
303.8 
319.7 

5.87 
6.94 

::iZ 
6. 63 
6. 70 

336.0 

ES 

ZE 
423:2 

6.86 
7. 02 
7. 18 

z 
7:66 

441.8 
460.7 
480.0 

7.82 

2: 

- 
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Table 28.-Area in square feet, A, top width in feet 
hydraulic radius in feet, T, of trapezoidal channels: 

T, and 

side slopes 34 to l-Continued 

D. 6 110.38 3. 
1.1 115.07 4. 
1.4 119.32 4. 
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Table 28.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 3/4 to l-Continued 

Dept 

- 

Depti 

-- 

:: 
0:8 

T A 
-- 

0.0 175.M 
!5.75 187.6{ 
8.5 200.8 
!7.25 214.2 
B. 0 228.0 
8.75 242.2 

a 5 256.8 
;pf 271.7 

:a:75 iii%! 
g:& gl; 

a. 0 352.0 
;4.75 369.2 
;5.5 386.8 
~;: ;5 20’ 

7.75 44117 

3.5 460.8 
9.25 480.2 
0.0 mo.0 

dTt A r T A 

--II -- 

5. 
5. :t5 g:: 

i: :ii i%; 

2 
.O 276:O 
.75 292.2 

. 

II- t T A 

5.73 
5.93 
6.13 
6.38 
6.52 
6.71 

Ei 
7: 27 

;:g 

it 
8.36 

I:9 

Bottom width 

T A 
--- 
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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 3/r to l-Continued 

I 
Bot%ezidth 

Depth I 
I I I 

Bott$n&dth 

A A I 
-- - 

:TE 
140: 6: 
146.7: 
162.2.8: 

169. M 
166.2: 
111.6: 
177.8' 
l&L!2 

1m. I! 
197.21 

%:ii 
217.2 

138.7: 
146. OE 
161.47 
167.92 
lf34”43 

::::z 
134.31 
191. M 
191.8e 

4.38 

9: 
4. I2 4.63 

204.7: 
211. OE 
218.67 

E% 

244.6 
251.61 

263.7. 

%:E 
254.62 
261.8; 
26Q.B 

6.46 

3: 
6:86 

6.96 

El 
6.24 
6.33 

296.a 
313.a 

6. 43 
3; 
7:33 
7. 66 

360.8 
379.7 
399.0 
418.7 
438.8 
469.2 

412.8 

ZJ 
476:7 
4Qa.s 
621.2 

438.8 
460.7 

ii% 
628:s 
662.2 

7. II 
7.98 
8.19 
8.39 8.60 6.80 

480.0 
601. 2 
522.8 
644.1 
667.0 
669.1 

614.7 
039.0 
663.7 

616.0 
em.2 
624.8 
649.1 
676.0 
700.7 

612.8 
636. 2 
680.0 

bl 
I 
- 

- 

.- 

i 
I : 

1 
L 

I 
I 
1 

I 

1 
I 

I 

I 
I 
, 
I 
I 

, 

i 
, 
I 

1 

1 

: 

- 

2 0.64 
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Table 28.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 54 to l-Continued 

Bottom width 

-- --- --- 

36.5 102.75 2.60 
36.8 110.08 2.75 
37.1 117.47 2.QQ 

31.4 103.32 2. 35.4 117.72 3. 37.4 124.92 3.05 
31.7 109.63 3. 35.7 124.83 3. 37.7 132.43 3.19 

36.0 132.00 3. 38.0 140.00 3.33 
36.3 139.23 3. 38.3 147.63 3.47 
36.6 146.52 3. 38.6 155.32 3.61 
36.9 153.87 3. 38.9 163.07 3.76 
37.2 161.28 3. 39.2 170.88 3.88 

33.5 148.75 3. 37.6 168.75 3. 3915 178.75 4.02 
33.8 155.48 3. 37.8 176.28 4. 39.8 186.68 4.15 
34.1 162.27 4. 38.1 183.87 4. 40.1 194.67 4.23 
34.4 169.12 4. 38.4 191.52 4. 40.4 202.72 4.41 
34.7 176.03 4. 88.7 199.23 4. 40.7 210.83 4.53 

35.0 183.00 4. 39.0 207.00 4. 41.0 219.00 4.66 
35.3 190.03 4. 39.3 214.83 4. 41.3 227.23 4.78 
35.6 197.12 4. 39.6 222.72 4. 41.6 235.52 4.91 
36.9 204.27 4. 39.9 230.67 4. 41.9 243.87 5.03 
36.2 211.48 4. 40.2 238.68 5. 42.2 252.23 6.16 

30.5 218.75 6. 40.5 246.75 5. 42.5 260.75 5.27 
36.8 226.08 6. 40.8 254.88 5. 42.8 269.28 5.39 
37.1 233.47 5. 41.1 263.07 6. 43.1 277.87 5.M) 
37.4 240.92 6. 41.4 271.32 5. 43.4 286.52 5.62 
37.7 248.43 5. 41.7 279.63 5. 43.7 295.23 5.73 

38.0 256.00 5. 42.0 !2&X.W 5. 44.0 304.00 5.85 
38.3 263.63 5. 42.3 296.43 5. 44.3 312.83 5.96 
38.6 271.32 5. 42.6 304.92 5. 44.6 321.72 6.07 
38.9 279.07 6. 42.9 313.47 6. 44.9 330.67 6.18 
39.2 286.88 6. 43.2 322.08 6. 45.2 339.68 6.29 

39.5 294.75 6. 43.5 330.75 6. 45.5 348.75 6.40 
39.8 302.68 6. 43.8 339.48 6. 45.8 367.88 6.61 
40.1 310.67 6. 44.1 348.27 6. 46.1 367.07 6.61 
40.4 318.72 6. 44.4 367.12 6. 46.4 376.32 6.72 
40.7 326.83 6. 44.7 366.03 6. 46.7 385.63 6.83 
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Table 28.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side SLOPES 3/4 to l-Continued 

BoFe;i; 1 Bottgm&dth j Bottcm&dtb 

--I I 

r T A 

6.8 7.0 b- 395.0 
7.0 47.75 418.6 
7.3 48.5 442.8 

; 
49.25 467.2 

8:04 :% %:i 

r 

8. 
2 ::5 2E 

:: 1:s $:i 

9. .25 645:2 

9. 

i: 
:!5 E:“z 

:;5 .o 
726.8 

i: 783:o 754 7 

0. .75 811.7 

- 

-. 

; 

1’ 
1’ 
1’ 
1’ 

1’ 

: 
= 

8.41 
8.65 
8.88 
9.11 

i:E 

9.78 
0.04 
0.21 
0.43 
0.64 
0.85 

1.05 
1.26 
1.46 - - 

mu wi dt 
35 feet 

Bot$mv&dth 1 Botsm&dth 1 B 

-- - 
A rT 

-t 

16.12 .3 45.6 
24.27 . 45.9 
32.48 .7 6.2 

126.75 2.6 49.5 
135.68 2.8 9.8 
144.67 2.93 .I 
153.72 3.14 .4 
162.83 3. 

f 

.7 

172.00 3.4 1.9 
181.23 3.59 1.3 
190.52 3.74 1.6 
199.87 3.88 1.9 
209.28 4.0 2.2 

om width 
io feet 

A r 
-- 

20.12 .39 
30.27 .59 
40.48 .78 

50.75 .97 
61.08 1.15 
71.47 1.34 
81.92 1.52 
92.43 1.70 

103.00 1.87 
113.63 2.05 
124.32 2.22 
135.07 2.39 
145.38 2.56 

156.75 2.73 
167.68 2.89 
178.67 3.05 
189.72 3.22 
200.83 3.38 

212.00 3.53 
p323;; 2: 

245.87 4:00 
257.28 4.15 
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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 3h to l-Continued 

Bottom width 

Depth I G5 feet I 
Bottc&v&idth 1 Bot~5m&idth 1 Bott$n&dth 

6 

6 

-- 

m& ;;: 

162:7 12. 
200.0 12. 

, 

, 

i 

, 

i 1, 
1, 

i 1, 
1. - 

A T 
-- 

288.76 4.30 
280.28 4.46 
291.87 4.60 
303.62 4.74 
316.23 4.89 

327.09 6.03 
338.83 5.17 
350.72 6.31 
pg.g f4J 

. . 

383.75 5.73 
398.88 6.87 
411.07 6.00 
g.8$ a8 

448.00 6.40 
460.43 6.63 
472.92 6.58 
485.47 6.79 
498.08 6.92 

510.76 7.04 
523.48 7.17 
538.27 7.30 
549.12 7.42 
562.03 7.54 

575.00 7.67 
607.69 7.97 

E:i fii 
708.0 8: 85 
742.2 9.13 

776.8 9.42 
811.7 9.69 
847.0 9.93 
882.7 10.23 
918.8 10.50 
955.2 10.76 

992.0 11.02 
029.2 11.23 
066.8 11.63 
104.7 11.78 
143.0 12.03 

181.7 12.23 
220.8 12.62 

%o” :z u 
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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 3/r td l&mtinued 
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Table 28 .-Area in square feet, A, top width in feet, 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 3/4 to l-Continued 

T, and 
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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 slones 1 to 1 

Bottom width 
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Depl 

10. a 
16.6 
17.0 

:x 
18: 6 

19.0 
19.5 

20. 

Deptl 

:s’ 0:s 

::: 
:: 
1:s 

::2” 

t: 
2:8 

2: 

:: 
3:s 

2: 

:: 
4:s 

h_ 

Bottc&--idth 
I 

Bott;ym&dth 1 Bottyzidth 

- 
A 

--- -. - 
------__-_______ 140.0 

152.2 i :: 

i - 
165.0 

1: 

178.3 ;, 

192.0 5:1 
-----_--________ 206.3 5. 

1 _ 
i _ 

5. 

1 _ 
E:3” 5.1 

i _ 
252.0 5. 

I 
i ., 

Ei 
5. ! 

302: 3 t:: 

I _. 
i _. 

6. J 

I _. 
__ ,__ 

i _. 
__ .__ 
__ __ 

I _. 
i _. 

. _ ._- 

. _ _- 

1 _. ._ __. 
-. _ __. 

* _ --. = = 

h- 

i 

: 

: 
1 

Table 29.-Area in square feet, A, top width in feet, 
hydraulic radius in feet, r, of trapezoidal channels, 

side s10pt~ 1 to l-Continued 

T, and 

Botkmcmyidth 

T A I 
--- 
25.0 150.00 4.51 
26.0 162.75 4.69 
27.0 176.0 4.87 
28.0 189.8 5.06 
29.0 204.0 5.24 
30.0 218.8 5.42 

31.0 234.0 5.60 
32.0 249.8 5.78 
33.0 266.0 5.96 
34.0 282.8 6.15 
35.0 300.0 6.33 
36.0 317.8 6.51 

37.0 336.0 6.69 
38.0 354.8 6.87 
39.0 374.0 7.06 
40.0 393.8 7.23 
41.0 414.0 7.40 
42.0 434.8 7.58 

43.0 458.0 7.76 
44.0 477.8 7.94 
45.0 500.0 8.12 

Bottom width 
9 feet 

T A r 
--- 

1:: 
3.76 .37 

10:6 
5.76 .54 
7.84 .70 

11.0 10.00 .85 
Il. 4 12.24 .99 
Il. 8 14.56 1.12 
12.2 16.96 1.25 
12.6 19.44 1.38 

13.0 22.00 1.50 
13.4 24.64 1.62 
13.8 27.36 1.73 
14.2 30.16 1.84 
14.6 33.04 1.95 

15.0 36.00 2.06 
15.4 39.04 2.16 
15.8 42.16 2.26 
16.2 45.36 2.36 
16.6 48.64 2.46 

17.0 52.00 2.56 
!7.4 55.44 2.66 
7.8 58.96 2.75 
.8:; 6232; ;:g 
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Table 29.-Area in square feet, A, top width in feet, T, and 

hydraulic radius in feet, t, of trapezoidal channels. 

Depi 

T A 
-- 

16.0 
2 16.4 ’ 

16.8 61.6 
17.2 64.9 
17.6 68.4 

2: E 
a:s il 
11.2 103.3 
al. 6 107.6 

l2.0 112.0 

!A.0 135.0 
L.4 139.8 
L.8 144.71 
15.2 149.7 
!6.6 154.8 

8.0 160.0 

Iti ii% 
*:o 28o:o 
2; 29;; 

17:o 333:3 

18.0 362.0 
IQ.0 371.3 
0.0 391.0 
;:j g.0” 

3.0 453:3 

4.0 475.0 
2: g.; 

. . 

r T 

--I-/- 
A rT 

-- Ll--I. 

3.1 19.0 

k21 :k4 

11 
:: . 

2$:2 

18.0 
18.4 
18.8 
19.2 
19.6 

Qaoa 3. 

1 

22.0 
110:96 ;o!&z :8’ 

3:s 

g; 

23:2 

115.44 
3.9 23.6 

170.00 4.8 28.0 
;&&s ‘$01 29.0 

212:e a: 

i 

% 
22.&i ;; s:; 

. . . 

i 
6: 

;: 

:: 
7. 
7. 

128.0 
132.8 
137.71 

:2:: 

:tt 
163: 5 

:2: . 1 

:2: 
2OiO 

$Jp 

3.47 

% 
3: 72 
3.81 

::: 
4.05 
4.14 
4.22 

::2 

z 
4: 62 

4.70 

2: 

2: 

5.10 
5.29 

i:P 

i:E 

E-i 
6:63 
6.81 

::2 



138 HYDRAULIC AND EXCAVATION TABLES 

Table 2%-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

Depl 

side slopes 1 to l-Continued 

t7.6 52.44 2. 

2.0 96.00 a. 
2.4 loo.44 a. 
3.3 104.m 3. 
3.2 109.56 3. 
3.6 114.24 3. 

154.56 4. 
7.2 159.86 4. 
7.6 165.44 4. 
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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, 

Dept 

side slopes 1 to l-Continued 
- 

Bott$y;idth 
I 

Botto2.0w~idth 1 Bott$n&dth 1 Bottpm&dth 

T A 
--- 

% %i 
x3:0 3b6:o 
3J.i g;; 

41:o 395:a 

42.0 418.0 

2: El 
45.0 481:3 
46.0 604.0 
47.0 627.3 

% ixi 
bo:o 609:o 

- 
-_ 
E 

- 

-. 

i 

rlTl A 

tll I Bottom width 
22 feet I 

Botgm&dth 
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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 l-Continued 
- 

Dept 

2: 

:: 
6:s 

2: 

2: 
83 

t: 

:: 
9:s 

10.0 
10.6 
11.0 
11.6 

:2: 

:z 
14: 0 
14.6 
lb. 0 
lb. 5 

16.6 

2: 
17:b 
18.0 
18. b 

19.0 
IS. 6 
20.0 

Bottom width 1 Bottom width 18 feet 20 feet 1 Bot$m$dth 1 Bot$yepwtidth 

T A 
-- 

28.0 115.0 
28.4 120.6 
28.8 126.3 
29.2 132. I 
29.6 138.0 

30.0 144.0 
30.4 150.0 
30.8 156.1’ 
31.2 162.3’ 
31.6 168.6 

32.0 175.01 
32.4 181.4 
g.; ;a&; 

33:6 201:s 

34.0 2aa.M 
34.4 214.8, 
34.8 221.71 
35.2 228.71 
35.6 235.81 

36.0 243.Ol 
36.4 2%. 2. 
36.8 257.54 
37.2 204.vl 
37.6 272.4. 

38.0 280.M 
39.0 299.2! 
to.0 319.0 
41.0 339.3 
12.0 369.0 
P.0 381.3 

ti:: 2% 
16.0 448.0 
17.0 471.3 
48.0 495.0 
49.0 519.3 

500 544.0 
51.0 .569.3 
52.0 595.0 
X3.0 621.3 
X.0 648.0 
55.0 675.3 

56.0 703.0 
57.0 731.3 
FL0 769.0 

:: 
32.0 156.0 
32.4 162.4 

4. 32.8 168.9 

:: 
33.2 175.5 
33.6 182.2 

4. 34.0 189.0 

:: 
34.4 195.8 
34.8 202.7 

‘i: 
35.2 209.7 
35.6 216.8 

5. 36.0 224.0 

2 
36.4 231.2 
36.8 233.5 

:: 
37.2 245.9 
37.6 253.4 

5. 38.0 261.0 

E: 
38.4 268.6 
38.8 276.3 

5. 39.2 234.1 
5. 39.6 202.0 

2 40.0 41.0 300.0 326.2 
Z: 42.0 341.0 

!: 
it! ?E 
45:o 466.3 

;: 46.0 47.0 429.0 452.3 
7. 48.0 476.0 

49.0 500.3 
50.0 525.0 
51.0 559.3 

6. 42.0 320.0 

i: 44.0 43.0 341.2 363.0 
6. 45.0 385.3 
7. 46.0 408.0 
7. 47.0 431.3 

:: 48.0 49.0 455.0 479.3 
i: 50.0 51.0 529.3 504.0 

2 53.0 52.0 581.3 555.0 

8. Fd.0 608.0 
9. 55.0 6.35.3 

;: 56.0 57.0 f63.0 691.3 

i: 58.0 59.0 720.0 749.3 

::E 
4. CM 
4.16 
4.28 

4.39 
4.51 
4.62 
4.73 
4.84 

6.01 
6. 11 
6.21 
6.31 
6.40 

6.50 
6.75 
6.99 
7.22 
7.46 
7.69 

9.24 
9.46 
9.67 
9.88 
0.09 
0.30 

0. 51 
0.72 
0.92 
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Table 29.-Area in spuccre feet, A, top width in feet, T, and 
hydraulic radius in -feet. r. of travezoidal channels, _ _ _ 

side slopes 1 to I-Continu ed 

36.4 106.24 2 
36.8 113.56 2 
37.2 120.96 3 

34.0 120.60 3. 
34.4 126.84 3. 
34.8 133.76 3. 
35.2 140.76 3. 
35.6 147.84 3. 

36.0 155.06 3. 
36.4 162.24 3. 
36.8 169. 56 4. 
37.2 176.96 4. 
37.6 184.44 4. 

38.0 192.66 4. 
38.4 199.64 4. 
38.8 207.36 4. 
39. 2 215. 16 4. 
39.6 223.04 4 

49.0 231.00 5. 
40.4 239.04 5. 
40.8 247.16 5. 
41.2 255.36 5. 
41.6 263.64 5. 

42.0 272.00 5. 
42. 4 280.44 5. 
42.8 288.96 5. 
43.2 297.56 5. 
43.6 306.24 6. 

44.0 315.00 6. 
44.4 323.84 6. 
44.8 332.76 6. 
45.2 341.76 6. 
45.6 350.84 6. 

38.0 136.00 3 
38.4 143.64 3 
38.8 151.36 3 
39.2 159.16 3 
39.6 167.04 3 

46.0 175.00 3 
40.4 183.04 4 
40.8 191.16 4 
41.2 199.30 4 
41.6 207.64 4 

42.0 216.00 4 
42.4 224.44 4 
42.8 232.96 4 
43.2 241.56 4 
43.6 250.24 5 

44.0 259.00 5 
44.4 267.84 5 
44.8 276.76 5 
45.2 285.76 5 
45.6 294.84 5 

46.0 304.09 5 
46.4 313.24 5 
46.8 322.56 6 
47.2 331.96 6 
47.6 341.44 6 

48.0 351.00 6 
48.4 360.64 6 
48.8 370.36 6 
49.2 380.16 6 
49.6 390.04 6 

Bottc2me;idth 

T ‘4 r 
---- 

32.8 12.96 .39 
33.2 19.56 .58 
33.6 26.24 .77 

34.0 33.00 .95 
34.4 39.84 1.13 
34.8 46.76 1.30 
35. 2 53.76 1.47 
35.6 60.84 1.64 

36. 0 68.60 1.81 
36.4 75.24 1.97 
36.8 82.56 2.13 
37. 2 89.96 2.29 
37. 6 97.44 2.44 

38.4 
38.8 

38.0 I 
112.64 
120.36 

39.2 
39.6 

105.00 I 2.59 
2.74 
2.89 

128.16 3.04 
136.04 3.18 

40.0 144.06 3.32 
40.4 152.04 3.46 
40.8 166.16 3.60 
41.2 163.36 3.74 
41.6 176.64 3.88 

42.0 185.60 4.01 
42.4 193.44 4.14 
42.8 201.96 4.27 
43.2 210.56 4.40 
43.6 219.24 4.53 

44.0 228.96 4.66 
44.4 236.84 4.78 
44.8 245.76 4.91 
45.2 254.76 5.03 
45.6 263.84 5.15 

46.0 273.00 5.27 
46.4 232.24 5.39 
46.8 291.56 5.51 
47.2 300.96 5.63 
47.6 310.44 5.74 

48.0 320.00 5.86 
48.4 329.64 5.97 
48.8 339.36 6.09 
49.2 349.16 6.20 
49. 6 359.04 6.31 

50.4 
50.8 

56.0 I 
379.94 
389.16 

51.2 
51.6 

369.00 I 6.42 
6.53 
6.64 

399.36 6.75 
409.64 6.86 
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Tablo 29.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 1 to l-Continued 

Dept 

-- 

:x 
11: 0 
11.6 
12.0 
12.6 

18.0 
15.5 
14.0 
14.6 

:ti 

10.0 
10.6 
17.0 
17.5 
18.0 
18.6 

2: 
u).o 

Deptl 

t% 
is 

1.0 
::: 

::i 

2.0 

2: 

::i 

2: 

g 

E 

2: 
4: 8 

BotiEe~ 
TI A 

id 

46.0 360.0 
47.0 383.2 
48.0 407.0 
49.0 431.3 
59.0 456.0 
51.0 481.3 

52.0 507.0 
53.0 533.3 
54.0 560.0 
55.0 587.3 
56.0 615.0 
57.0 643.3 

58.0 672.0 
59.0 701.3 
60.0 731.0 
61.0 761.3 
g2; iQ2:l 

El.0 855.0 
65.0 387.3 
86.0 920.0 
- 

.th 

I 

Bottom width 
2s feet 

Botyom&idth 

, I I , I I 
BotiEez 

- I 

I . 

:: 84.0 65.0 768.0 800.3 

I; 68.0 67.0 68.0 833.0 866.3 Qm.0 
0. 69.0 Q34.3 

:: R+l lE! 
1. 72:01:040.0 

. 
Bottom width Bottom width idi 

35 feet I 
Bot~omv&dth 

I 45 feet I Bot%~ 

id1 
L 

-- 

0 
5 

1 
i 

: 

1 

1 

: 
1 

TI 
35. 8 
36.2 
36.6 

37.0 
37.4 
37.8 
38.2 
38.6 

39.0 
39.4 
39.8 
40.2 
40.6 

41.0 
41.4 
41.8 
42.2 
42.6 

43.0 
43.4 
43.8 
44.2 
44.6 

th 
- 

I 

6.07 

;:,“g 
7.75 
8.01 
8.26 

8.51 
8.75 

E 
9: 47 
9.71 

it: 
0.49 
0.63 
0.85 
1.08 

1.30 
1.52 
1.74 
- 
th 
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Table 29.-Area in square feet, A, top width in feet, T, and 
h&a&c radius in feet. r. of travezoidal channels. 

_  . . I  .  

Sidc3 slopes 1 to l-Continued 
Bot~5mvtidth 1 Bot~om&dth 1 Bot$n&ldth 1 Bott$ww&idth 

T A 
-- 

:%: %8 
45.8 21il 
46.2 227.3 
46.6 236.6 

j;t $9 

4718 2&a 
48. 2 274.51 
48.6 234.2 

g.fj gag 

49:s 313.7' 
56.2 323.7 
50.6 333.& 

~~~ i-k;:; 
51:8 364.6' 
52.2 374.9 
52.6 385.4 

ii:! Ei 
53.8 417:B 
54.2 423.11 
54.6 439.0 

55.0 450.0 
56.0 477.7 

E FE 
59.0 564:o 
66.0 593.8 

61.0 624.0 

mm& 8l$ 

69.0 884:O 
70.0 918.8 
71.0 954.0 
72.0 989.8 

73.0 1,026.o 
74.0 l,O62.8 
76.0 1, loo. 0 

- 

I I r T A 

5. 56.0 384.ol 

i: 56.4 56.8 395.B 406.51 
2 57.2 57. 6 429.41 417.B 

ii: 58.0 58.4 452.64 44l.M 

“6: 58.8 59. 2 464.X 476. It 
7. 59.6 488.01 

z 
62: 0 

ZE 
561.0’ 

63.0 592.3 
64.0 624.0 
65.0 656.3 

8.6 66.0 689.0 
8.95 67.0 722.3 

::44 69.0 780 3 1 68.0 756.0 

9.69 70.0 825:0 
9.83 71.0 860.3 

10.1 72.0 896.0 
10.4 73.0 932.3 

ti: e ;;:A, !36&! 

11.1 76.0 1: 044: 0 
Ll. 3 77.0 1,082.3 

5 

Ll. 1 
78.0 

11.7 
1,121.0 

79.01,16o.3 
12.01 I 8ll.o1,2cm.o 

- 

61.6 323.64 4.87 

:: 
57.0 306.00 4. 62.0 336.00 5.02 
57.4 317.44 5. 62.4 348.44 5.16 

.i: 
57.8 323.96 5. 62.8 360.96 5.30 
58.2 340.56 5. 63.2 373.56 5.44 

6. 58.6 352.24 6. 63.6 386.24 5.58 

i: 
59.0 364.00 6. 64.0 399.00 5.72 
59.4 375.84 6. 64.4 411.84 5.85 

5. 59.8 387.76 6. 64.8 424.76 5.99 

2 
60.2 369.76 6. 65.2 437.76 6.12 
60.6 411.84 6. 65.6 450.84 6.28 

6. 61.0 424.00 6. 66.0 464.00 6.39 

:: 
61.4 436.24 6. 66.4 477.24 6.52 
61.8 448.56 6. 66.8 490.56 6.65 

2 
62.2 464.96 6. 67.2 503.96 6.78 
62.6 473.44 6. 67.6 517.44 6.91 

2.19 84.0{257:8 12.56 89 01'355:3 12'89 
: j::it::.: l::j :$I: 1::: 
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Table W.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in -feet, r, of trapezoidal channels. 

Dept 

- 

:: 
0:s 

::: 

t: 
1:s 

::: 

it: 
2:s 

2: 

38 

::: 

:: 
4:s 

6.0 

2: 

2: 

it: 

it'8 
6:s 

7.0 

::: 

::i 

i-: 
a:4 

i:! 

9.0 

::: 

::i 

._ _ 
side slopes 1 to l-Continued 

-- 

127.96 1.36 
146.56 1.55 

63.6 111.24 1. 165.24 1.74 

64.0 124.00 1. 184.00 1.92 
64.4 136.84 2. 202.84 2.11 
64.8 149.76 2. 
65.2 162.76 2. 
05.6 175.84 2. 

66.0 189.00 2. 279.66 2.83 
66.4 202.24 2. 298.24 3.01 
66.8 215.56 3. 317.56 3.19 
67.2 228.96 3. 336.96 3.36 

356.44 3.54 

68.0 256.00 3. 376.00 3.71 
68.4 269.64 3. 
68.8 283.36 3. 
69.2 297.16 4. 
69.6 311.04 4. 

70.0 325.00 4. 
70.4 339.04 4. 
70.8 353.16 4. 
71.2 367.36 4. 
71.6 381.64 4. 

72.0 396.00 5. 
72.4 410.44 5. 
72.8 424.96 5. 
73.2 439.56 5. 
73.6 454.24 5. 

74.0 469.00 5. 
74.4 483.84 6. 
74.8 488.76 6. 
75.2 513.76 6. 
75.6 528.84 6. 

76.0 544.00 6. 
76.4 559.24 6. 
76.8 574.56 6. 
77.2 589.96 7. 
77.6 605.44 7. 

78.0 621.06 7. 
78.4 636.64 7. 
78.8 652.36 7. 
79.2 668.16 7. 
79.6 684.04 7. 
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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 l-Continued 

Deptl 

10.0 
10.6 
11.0 
11.6 
1% 0 
12. b 

18.0 
1% 6 
14.0 
14.6 

:i:: 

16.0 
16.6 
1% 0 
17.5 
18.0 
18.6 

le. 0 
le. 6 
20.0 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet. r. of travezoidal channels. 

Dept: 
Bott;mee,idth 

side E&&&I il/, to 1 side E&&&I il/, to 1 

Bottom width Bottom width Bottom width ith Bottom width 

-__~ -__~ 

A r 
_-_- --- 

4.0 I 
E 1.06 0.2 

1.65 .4 
2.46 1 .t 

4.5 3.25 .6 

5.0 5.5 t:: :I 
6.0 6.40 .9 
6.5 7.65 .g 

7.0 9.00 1.0 

it; %I? ::: 
8.5 
9.0 yg . ;.; . 

9.5 17.25 1.4 
10.0 19.20 1.5 

10.5 11.0 2::: ::; 
11. 5 25.65 1.8 

12.0 28.90 1.8 
12.5 
13.0 

g$ 

13.5 35:65 

;:lj 

2.1 
14.0 38.40 2.2 

14.5 41.25 2.2 
15.0 
lb. 5 
16.0 
16.5 

17.0 17.5 E%z z 
18.0 64.00 2.8 
18. 5 
19.0 

$A; 
. 

;; 
. 

19.5 75.25 3.0 
20.0 79.20 3.1 
29.5 83.25 3.2 
21.0 87.40 3.3 
21. 5 91.65 3.4 

22.0 96.90 3.4 
------_.________ 

-_..--__-_-- .-__ 
------..________ 

------_.__.- --__ 
------.._______. 
-___..__--_- ___. 
-_..--____-. -___ 
----I --.___ -- ____ 

6.0 
6.5 
7.0 

E 6.5 
6:b ;:i 

5.25 6.60 .7 .8 8.0 7.5 E :E 
8.05 .9 8.5 9.45 1.00 

;:: 8.0 8.5 11.25 9.60 1.0 1.1 ,9.5 9.0 11.20 13.05 1.11 1.21 

::t 15.00 17.05 1.32 1.42 
9.0 19.20 1.51 
9.5 21.45 1.61 

10.0 23.80 1.70 

23.25 1. 12.5 26.25 1.89 
25.60 1. 13.0 28.80 1.89 
28.05 1. 13.5 31.45 1.98 
30.60 1. 14.0 34.20 2.07 
33.25 2. 14.5 37.05 2.16 

36.00 2. 15.0 40.00 2.25 
38.85 2. lb. 5 43.05 2.33 
41.86 2. 16.0 

%?i i 
16.5 E!i % 

. 17.0 52: 80 2: 59 

51.25 2. 17.5 58.25 2.68 
54.60 2. 18.0 59.80 2.76 
58.05 2. 18.5 63.45 2.85 
61.60 2. 19.0 67.20 2.93 
65.25 2. 19.5 71.05 3.01 

18.0 63.00 2. 75.09 3.10 
18.5 66.65 2. 79.05 3.18 
19.0 70.40 3. 83.20 3.26 
19.5 74.25 3. 87.45 3.35 
20.0 78.20 3. 91.30 3.43 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

Dept 

10.4 
10.6 

:x 
g: : 

13.0 
13.5 
14.0 
14.6 
1s. 0 
16.5 

:t: 
;;: : 

$ : 

side slopes 11/d to l-continued 

Bottom width Bottom width 
2 feet 

1 , I I 

Bottom width 
3 feet 4 feet ----..___________ .oo 155.cm 4. 

---..___-___ _____ 

---. I..__.-__ 
---- 

I-.__- I---._ / I_-___ kR.501 -7.75 
_---..._ 263.3 

..__..__ --_-- ---.. ----..__ --_._ 28 

-- 

Cl 
#I 

5.7 
5.9 8.75 295.3 
6.1~40. QQ 315.0 

6. 

t 

7.50 276.3 

6.3 41.25 335.3 
42.59 356.3 

6.7 43.75 377.8 

:: ii 
5. 13 

FE 
5.73 

5.93 
6.12 
6.32 
6.52 
6.72 
6.92 

;::: 
7.51 
7.71 

2: 

8.30 

i!:S 
= 

Bottom width Bottom width Bottom width Bottom width 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 11/ to l-Continued 

I Bottom width 
I 

Bottom width 
6 feet I 

Bottom width 
7 feet 8 feet I 

Bott,o;eTidth 

I 
A A A r 

61.2 

g; 

76.8, 

103.2 
108.01 
112.8< 

:z 

128. a 
133.2 
138. B 
144. a 
149.81 

155.2 
161.01 
16&B< 

:z . 

185.01 

E?! 
234:3 
252.0 
270.3 

289.3 

$1 

a96.3 

416.0 

2: i 
487.8 

6E:: 

565.3 

E:i 

87. o( 
91.4: 

lEEi 
165: 4( 

1lO.Z 
115. !M 
120. z 
125.4( 
136.6! 

2:: 
147. cm 
152.6l 
158.4( 

x4.2! 
170. !u 
176.2 
182.4l 
188.6l 

195. o( 
211.31 

tz83 
284.0 
2828 

432.0 

%:i 
565.3 

%i 

%;‘:8” 
640.0 

__ 

i 
> 
) 
i 
I 

; 
> 
) 

i 
) 
i 
) 
i 

) 

I 
i 
) 
i 
1 
i 
1 
i 

1 

- 

8.61 .8 
8.81 

t 

. 7, 
9.01 .M 

Elki : 
%I: :: 

-! 
491.3 7: 

:i 
424.3 7. :; 

i% 497: 3 : 
7: 

:t 
622.8 8. :! 
549.0 8. 
575.8 8. :i 

663.3 

8.7 .6 
631.3 

I$ 

8. 7.7 
660.0 9.1 .o 

-- - 

76.21 
80.6l 

ii:: 
94.x 

3.65 
3.14 
3.24 
3.33 
3.42 

99.lll 
193.81 
108.8( 
113.8! 
119. ol 

3.51 

E 
3.78 
3.87 

124.24 

EE 
146.6l 
146.21 

Ef 
4: 13 

::: 

162M 4.39 
167.81 4.48 
163. s( 4.56 
x9.8! 4.65 
176. CM 4.73 

182.21 
188. B( 
196. cl! 

gg 

w! 
256:3 

;:I 

6.48 

El 
7.10 

E 

464.0 
488.8 

ix 
56iO 
594.3 

::: 
8.11 
8.31 

i::: 

622.3 

ES 
E 
9.31 

- 
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Table go.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes l*/ to l-continued 

Depi 
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Table 30.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels. 

T A 

side slopes 11/d td l-&ntinued 

:p” ! BO;~LIII$~ 1 Botty&dth 1 Bottom-;idth 

-I I 
rlTl A -- 

I T A -l-L 
-~ 
-I-l- I T A 

- 

ii% E:! 
g;7 yg.; 

40.00 3oo:ll 
41.25 320.3 

lo 
:1 

, 

-. 

0 
1 

5. .oo 245.0 

2 .m .25 263.8 283.3 
5. .75 303.3 

:: i i 22::30 

2 .oo .25 265.0 234.8 

$ :z .50 306.3 2: 
6. .2b 370:3 

22 
6.39 
6.61 
6. 84 
7.06 

12. bo 341.3 
t3.75 362.8 
L5.00 385.0 
16.25 407.8 
L7.50 431.3 
93.75 455.3 

6. .50 393.3 

;: 2: 2E 
7. .2b 465.8 

:: E x 

;:z 

7: 93 
8. 14 
8.36 

no0 480.0 
51.25 505.3 
52.50 531.3 
i3.76 557.8 
500 585.0 
33.25 612.8 

i7.50 641.3 

:: .oo .25 571.3 544.0 

:: 

i 

:; fit;; 

25 636.8 

i: 50 75 717.3 748.3 
9. 00 730.0 

8.57 
8. 78 

it 
9: 41 
9.62 

Bottom width 
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Table 30.--Area in square feet, A, lop width in feet, T, and 
&ydraulic radius in feei, r, of trapezoidal channels, 

side slopes 11/d to l-Continued 

Bottom width Bottom width 
18 feet 20 feet 

A 

121.2! 
127.4I 
133. fi! 
140. lx 
146.4! 

153. ol 
159.6! 
188.4 
173.2! 
180.2( 

187.2! 
194.H 
201.61 

Z! 

224.M 
231.a 
239.N 
247. 2: 
255.a 

2: 
279:6L 
288.M 
286.4: 

5% 
349.3 
372.3 

Et: 

::i: i 
497.0 
523.8 
.551.3 
579.3 

793.3 
826.3 
880.0 

A 

131.2 
137.81 
144.4 
151.2 
158.0 

165. M 
172.0. 
179.21 
186.4 
193.8 

2m.a 
208.8 
216.4. 
224.2 
232.Q 

24O.a 
248.0! 
256.21 
264.41 
272.81 

231.2! 
289.8 
298. 4r 
307. z 
316.0, 

325.01 
347.8 
371.3 
395.3 

2:: 

471.3 
497.8 
525.0 
552.8 
581.3 
610.3 

640.0 
670.3 
701.3 
732.8 
765.0 
797.8 

831.3 

Ez 

I 
- 

- 

A 

151.2 
158.e 
166.0 
173. L 
181.2 

189.01 
1%. 8 
204.81 
212.8, 
221.M 

229.2, 
237.a 
246.0 
254.0 
263.2 

272.01 
280.8 
289.8 
298.8, 
308.I) 

317.2 

ii:: 0" 
345. 6; 
355.2, 

365.01 
389.8 
415.3 
441.3 
468.0 
495.3 

523.3 
551.8 

%i 
641: 3 
672.3 

704.0 
736.3 
769.3 

X:i 
871.8 

So7.3 
943.3 
980.0 

I 

3.78 

34% 
4.14 
4.28 

4.37 
4. 49 
4.60 
4.72 
4.83 

i%l 
5.16 
5. 27 
5.38 

5.48 
5. 59 
5.69 
6.80 
5.90 

6.01 
6.11 
6. 21 
6.31 
6.42 

6.52 
6.77 
7.01 
7.26 

E 

7.97 
8.21 
8.44 
8.67 
8.90 
9.13 

9.36 
9.58 
9.81 
0.03 
0.25 
0.47 

0.69 
0.91 
1.13 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 1% to l-Continued 

Bottc2m&dth 

TI * /I 

33.0 
33.5 
34.0 

34.5 32.25 .94 
35.0 40.20 1.12 

iti 
36: 5 

4$;2$ ::;$I 

61:65 1.63 

37.0 
37.5 %Z ::: 
38.0 84:00 2.12 
38.5 81.65 2.27 
39.0 69.40 2.43 

39.5 107.25 2.53 
40.0 115.20 2.73 
40.5 123.25 2.87 
41.0 131.40 3.02 
41.5 139.65 3.16 

42.0 148.00 3.30 
42.5 156.45 3.44 
43.0 165.00 3.58 
43.5 173.65 3.72 
44.0 182.40 3.85 

44.5 191.25 3.98 
45.0 2Nl.20 4.12 
45.5 209.25 4.25 
46.0 218.40 4.37 
46.5 227.65 4.50 

47.0 237.00 4.63 
47.5 246.45 4.75 
48.0 256.00 4.33 
48.5 265.65 5.00 
49.0 275.40 5.12 

49.5 285.25 5.24 
50.0 295.20 5.36 
50.5 305.25 5.48 
51.0 315.40 5.60 
51.5 325.65 5.72 

52.0 336.00 5.33 
52.5 346.45 5.95 
53.0 357.00 6.06 
53.5 367.65 6.18 
51.0 378.40 6.29 

54.5 389.25 6.40 
56.0 400.20 6.51 
55.5 411.25 6.62 
56. o 422.40 6.73 
56.5 433.65 6.84 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, I-, of trapezoidal channels, 

side slopes 11/d to l-Continued 

I- 
T A 

-- 

51.00 335.0 
g2g g.; 

pt& jb-& 

57.25 5263 

58.50 549.3 
59.75 578.8 
il.04 509.0 
12.25 639.8 
x50 671.3 
i4.75 703.3 

i6.00 736.0 
$7; 76& 

(9. 75 337:a 
‘1.00 873.0 
‘2.25 908.8 

‘3.50 945.3 
‘4.75 332.3 
‘6.00 1,020.O 

Bott;rn;idth 

I- 

8. .bo 576.3 

2 :z iE 

i: .bo .25 668.8 701.3 
9. .75 734.3 

9. .oo 768.0 

t .25 .50 302.3 337.3 

i: :z EE 
0. .25 945.3 

0.8 75.50 633.3 
1. 11 76. 75 1,021.3 
1. 

1 I 
78. cnl l,Om.o 

Bottcome;;dth 

I 

Bottom width 
32 feet 

A r T 
IA-I 

I 

425.00 
452.81 
481.3 
510.3 
546.0 
570.3 

A 
--- 

445.0 
473.8 

Ei 
564: 0 
595.3 

r 
- 
6.95 
7.22 
7.49 
7.75 
8.01 
8.27 

2 :E 2 . 00 
.25 

i: .bo 
75 

9”: ii 
2 50 

75 

$ ii, 

:: %* 
1. Cm 1: 

601.3 
632.8 

Ei 
731: 3 
765.3 

806.0 

% 
907.8 
945.0 
982.8 

021.3 
666.3 
190.0 

: 8. .bO 627.3 

; :: :: Ei:: 

t .bO .25 726.8 761.3 
9. .7b 796.3 

1: 

10: 

.oo .25 868.3 832.0 

.bo 965.3 
10. 6 
10. 43 %:: 
11. 25 1,019.3 

11: ::. 
50 1,059.3 
751,999.3 
001,140.o 

8.52 
8.77 
9.02 
9.27 
9.61 
9.76 

0.00 
0.24 
0.47 
0.71 
0.95 
1.13 

1.41 

::: 

= 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels. 

side slopes 11/r to l-Continued 

Bott;m&idth 

Depth ~ I , 
I 

Bot~Om&dth 

I 

Boty5m,idt,h 

I 

BotyOm&idth 

-I--- 

* I+ I I 

0.0 50.0 
6.2 30.5 
6.4 51.0 
6.6 51.5 
0.8 52.0 

7.0 52.5 
;: 2: 

ia 54:o 
7.a 54.5 

8.0 55.0 

2: ii i 
e:a 56.5 
8.8 57.0 

9.0 57.5 

13.0 67. ! 
13.6 68.: 
14.0 7O.f 
;$; 77;: 

16:s 73.j 

16.0 75.1 
:;: ;;:I 

17: 6 78: 
18. @ 80. / 
18.5 81. 

1% 0 82. 
lS.1 83. 
20.0 85. 

285.00 
296.05 

4.81 0:; 
4.9 

307.20 6. 1.0 
318.45 
329.80 

6.21 t 1.5 
5.34 2.0 

I, 211.3 12.01 2.! 
y55;:; ;g 

’ II 

3.’ 
5. I 

281. 25 4.26 
293.80 4.41 
306.45 4.55 
319.29 4.70 
332.06 4.34 

345.00 4.98 
353.05 5.13 

ii::2 E.2 
397.80 5:54 

411.25 5.88 
424.80 5.82 
438.46 5.96 
452.20 6.08 
466.05 6.22_> 

EE E 
m8:m s:e1 
522.46 6.74 
636.80 6.87 

!z% fE 
580.46 7.25 
595.20 7.37 
610.06 7.59 

625.00 7.62 
662.81 7.93 

;!A:: % 
780.0 8:82 
820.3 9.11 

861.3 9.49 

~~;~ iEz 
987.8 10: 24 

,031.3 10.52 
,075.3 10.79 

,120.o 11.03 
,165.3 11.33 
,211.3 11.69 
,!257.8 11.86 
,305.O 12.13 
,352.8 12.39 

$401.3 12.64 
I, 450.3 12.90 
I, m. 0 13.15 

I 
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Table 80.-Area in square feet, A, tap width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 11/d to l-Continued 

15.0 
55.5 
35.0 
X.5 
57.0 

72.0 316.80 4. 

72.6 331.25 82.5 
r3.0 345.80 4.51 83.0 
73.5 360.45 4.6 
r4.0 375.20 4.81 
74.5 390.05 4. 

4.3 J 

83.5 
84.0 
84.5 

75.0 405.00 5.11 85.0 

15.5 420.05 5. 76.0 436.20 5.41 %:J" 
76.5 450.45 5. 5 86.5 
17.0 465. SO 5.7 37.0 

78.0 496.80 5. 

30.0 
30.5 
31.0 
31.5 
32.0 

82.5 
63.0 
83.6 
84.0 
84.5 
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Table 30.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels. 

side slopes 11/r to l-Continued 
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Table 31.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trawzoidal channels. 

Bottom width 
2 feet 

3.2 

4.4 I 

1.64 .! 
3.8 

2.56 I 
1.74 .4 

.L 

::i %E .E 
1:; 

5.74 :l 
7.04 .9 
8.46 1.0 

8.0 
8.6 E ::: 
9.2 13.44 1.2 

09:: :%i ::‘f 

1.0 19.W 1.5 
i:; 24.14 21.?6 1.6 1.6 

2: 20.04 29.26 1.7 1.8 

4.0 
t:i 

ii3 z 
37.84 2: 1 

E E:E ti 

13.0 I 87.50 ! 3.2 
3.6 92.16 3.3 
1.2 96.94 3.3 
!4.8 101.84 3.4 
!5.4 106.86 3.5 

__.,...._ __,__ -_ 
._.,.._._...,. -__ 

l--------l---- _-...____.. __._ 
.---l------.-I -..- 

-- 

30.0 148.56 4. 
30.6 154.56 4. 
31.2 160.74 4. 
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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 11/z to l--Continued 

Deptl 

12.5 

:t: 
14: 0 
14. s 

:t: 

16.0 

::: . 
20.( 

Dept 

I- 

._ 

._ 

._ 

._ 

._ 

._ 

._ 

._ 

._ 
_. 

. . 

._ 
. 
. 

. 

. . 

_. 

_. 

h- 

/ 
I 

I 

t : 

t i 

1 

t 

P 

: 

: 
3 

: 
4 

i 

Bottom width 
2 feet 

. ..I.. -.-.-.I.-.. 

._.,. -_-_- _, .- 

_ _ , _ _ _ _. _ , _. 

l--------l---- 

Bottc&yIdth 

T A 

I I 

r 
---- 7.2 2.64 .: 

::i I I 4.14 .! 
5.76 .f 

9.0 9.6 i:: :; 
10.2 
LO. 8 :::ii ::I 
11.4 15.66 1.: 

12.0 
12.6 
13.2 
13.8 
14.4 

15.0 31.56 1.: 
15.6 34.55 1.’ 
16.2 37.74 2. 
16.8 41.04 2. 
17.4 44.46 2. 

18.0 I 48.W ! 2. 
18.6 61.66 2. 
19.2 55.44 2. 
19.8 59.34 2. 
20.4 63.36 2. 

T A 

I I 

r 
--- 

33.0 180.06 4.f 
34.5 196.87 4.f 
36.0 214.5 5.f 
37.5 232.9 5.: 
39.0 252.0 5.4 
40.5 271.9 5.f 

.__.,. ______, ._ 

._.- ,._______,__ -. 

‘I I _--.__________.. 
I----.---l---. 

::::I::::::::I:::: 
. . .I .._._. -.I_.-. 

_ , , 
::L.:::l:::. 

Bottom width 
7 feet 

T A r 
_--- 

8.2 8.8 E :: 
9.4 6.56 .I 

10.0 8.50 ., 
10.6 10.56 .’ 
11.2 12.74 1.1 
11.8 15.04 1. 
12.4 17.46 1. 

13.0 20.00 1. 

13.6 14.2 &% :: 

14.8 15.4 Et :: 

16.0 34.56 1. 
16.6 37.76 2. 
17.2 41.14 2. 
17.8 44.04 2. 
18.4 48.26 2. 

19.0 52.06 2. 
19.6 55.66 2. 
20.2 59.84 2. 

2: 63.94 66.16 2. 2. 

BottqogeTidth 
I 

Bott;m&yidth 

T A 
-- 

it:“5 ZE 
37.0 225.5 

Eo” 2:: 
11.5 234.4 

43.0 305.5 
44.5 327.4 
46.0 350.0 
47.5 373.4 
49.0 397.5 
50.5 422.4 

52.0 448.0 

-~- 
r T A 

4.7 35.0 200.0 J- 4.9 36.5 217.8 
5.1 38.0 236.5 
5.3P 39.5 255.9 
5.5 g”5 p$z 
5. . . 

7. 
_-_ 

,.--. 1 

53.0 464.0 
54.5 480.9 
56.0 518.5 

.__ 57.5 546.9 

.__ 
_._. 

2:: ;;; 

. 

::t::l I $:“5 %:i 
65.0 700.0 

- 

0 
7 

r 
- 

4.87 
5.08 
5. 30 
5. 61 
5. i2 
5.93 

6. 14 

2 
6: 77 
6. 98 
7.19 

t: 
7: 82 
8.03 

E 

8.65 

E.i 
= 
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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 1% to l-Continued 

Deptl 

-- 
6.0 
:: 
b:6 
6.8 

I!:: 

i:H 

::: 

t: 
7:e 

2: 
11: 0 

2: 
ix: 6 

18.0 
g.; 

- 

Bottom width 
6 feet 

T A 

21.0 6i. 8 
21.6 71. il 
22.2 76.1' 
22.8 so.@ 
23.4 85.2l 

24.0 fJ0.M 

iti 2:; 
XL8 104.9 
26.4 110. I( 

27.0 115.a 

is?"2 

2&3:4" . 

:::z 

g.2 . 

2:: :iE 
31.2 156.B 
31.8 162.54 
32.4 168.Qf 

33.0 175.x 
33.6 182.11 
34.2 183.94 

g.lj . g;z . 

36.0 21O.M 
g.0” 

40:5 

g.;; 

26714 

:t : i%: 

g5: g.," 

$.; 378~; 

51:o 427.5 
52.5 453.4 

it:"5 i%:: 
57.0 535.5 

z:: Ez:: 
61.5 624.4 

z"5 Et: 
66:o 72O:o 

_- 

1 
5 

t 
I 

) 
j 

t 
i 

I 

t 
i 

) 
i 

t 
i 

) 
, 

t 
1 

I 

-- 

2 46.0 47.5 344.5 367.9 
6. 49.0 392.0 

? 50.5 52.0 416.9 442.6 
7. 53.5 468.9 

:: 56.0 496.0 

i: 

52:; 52;; 

bQ.5 b31:Q 
8. 61.0 612.0 
8. 62.5 642.9 

k 84.0 65.6 674.6 706.9 
9. 67.0 740.0 

- 

- 
2. 
2. 

t 
3. 

5. 
5. 
5. 

i: 
6. 

6": 
6. 

:: 
7. 

:: 

:: 
8. 
8. 

4 
9. 

- 

Bottom width 1 Bottom width 
I 8 feet I 9 feet 

- 

T A 
--- 

23. 0 77.m 
23. 6 82. II 
24.2 38.w 
24.8 91.8‘ 
25.4 96.3l 

ii:"6 :k% 
a$.; ;;s":y 

23:4 123:7; 

29.0 12Q.M 
28.6 135.8 
30.2 141.3 
30.8 147.4 
31.4 163.M 

32.0 16O.lX 
g.; ;6$$ 

33:8 179:74 
34.4 136.m 

35.0 193.H 
35.6 200.5i 
36.2 ao7.74 
36.8 215.01 
37.4 22.41 

33.0 23Q.Ol 
39.5 249.3; 
41.0 289.5 
42.5 260.4 
44.0 312.0 
45.6 334.4 

47.0 357.5 
48.5 381.4 
50.0 406.0 
51.6 431.4 

iti :z: . . 

$6; fl3 
59.0 569:5 
60.5 5QQ.4 
62.0 630.0 
63.5 661.4 

65.0 693.5 

2.0" Ed . . 

- 

-_ 

: 
t 
j 

1 
t 
i 
) 
1 
i 
1 
i 

t 
5 

) 
i 

t 
i 

I 

- 

3. 53 
3.62 
3.71 
3. 80 
3.90 

4.44 
4.53 
4.62 
4.71 
4.80 

5.33 
5.65 
5.76 

tz 
6:42 

6.63 
6.35 
7.66 

tz 
7170 

Z 

Ei 
8.77 
8.98 

9. 19 

L% 
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Table 31.-Area in square feet, A, top width in feet, 
hydraulic radius in feet, r, of trapezoidal channels, 

side slaves 1% to l-Continued 

T, and 

37.6 37.01 
211 5 43 

33.2 226.545.1640.2 245.345.3542.2 264.145.5 44.2 232.945.67 
38.8 

218:96 ~i4.9fj39.0~ 5.07 39.6 

234.24 5.25 40.8 

237.36 2-B.501 5.11”“1 5.2 41.6 

253.44 5.44 42.8 

ilj~ 255.76 5.42 5.4’3.01 43.6 

272.64 5.61 44.8 
39.4 242.06 5.34 41.4 261.66 5.5 43.4 28126 5.7 46.4 

lb..%1 274.16 5:53 

291.84 5.77 
300.86 5.86 
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Table 31.-Area in sauare feet. A. tov width in feet. T. and 

- 

Deptl 

10.0 
10.6 
11.0 

:ki 
12: 5 

lb. 5 

18.6 

:t: 
20’ 0 2 

Deptl 

-- 

0.4 

::: 

1.0 

::: 

::i 

2: 

if-: 
3:s 

4.4 

2: 

::: 

hydraulic radius En feet”, r,‘of t;ap&oidal channels’, 
side slopes l$$ to l-Continued 

Bot;m-v&dth 
I 

Boty2Te;idth 
I 

Bot~4m&idth 
I 

Bot.$w&idth 

T A 
-- 

40.0 250.0 
41.5 270.3 
43.0 291.5 
44.5 313.4 
46.0 336.0 
47.5 359.4 

49.0 383.5 
56.5 408.4 
52.0 434.0 
53.5 460.4 
55.0 487.5 
56.5 515.4 

58.0 544.0 
59.5 573.4 
61.0 603.5 
62.5 634.4 
84.0 666.0 
65.5 698.4 

67.0 731.5 
68.5 765.4 
70.0 800.0 

42.0 270. M 

- 

__ 

1 
7 

--I 

I T 

t 

A 
--- 

5.6 44.0 290.0 
5.84 45.5 312.3 
6.0 47.0 335.5 
6. 48.5 359.4 
6.51 50.0 384.0 
6.74 51.5 499.4 

I 

Xi 
6.42 
6.65 

t:: 

8.69 
8.91 
9.13 
9.35 
9.57 
9.79 

Bottom width Bottom width 

36.0 120.00 3.12 
36.6 121.26 3.25 
37.2 134.64 3.38 
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Table 81.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 11,4 to l-Continued 

Deptl I- 
I 

1 : 
t 
: 
: 
: 
0 
6 

: 

: 

: 

0 

; 

- 

Bottpm-&dth 

I 

Bottc&y&dth 

-- -- 
E :;I4 
4:2 MO:94 

:Ez i 
151:74 3 

4.8 147.84 159.04 3 
5.4 154.86 166.46 4 

6.0 162.00 174.00 4 
‘6.6 169.26 181.66 4 
,7.2 176.64 4. 39.2 189.44 4 
87.8 184.14 4. 39.8 197.34 4 
;8.4 191.76 4. 40.4 205.36 4 

19.0 188.50 
19.6 207.36 
$.; 2:; 

i4 231.66 

12.0 240.06 
12.6 248.40 
13.2 257.04 
k; 2g.5. 

45.0 283.50 
15.6 292.56 
f38~ p;.; 

17.4 37Ai46 

48.0 330.00 
49.5 354.37 
61.0 379.5 
52.6 405.4 
54.0 432.0 
55.5 459.4 

57.0 487.5 
58.5 516.4 
60.0 548.0 
g.; 57;; 

&5 839:4 

68.0 672.0 
67.6 705.4 
69.0 739.5 
70.5 774.4 
72.0 810.0 
73.5 846.4 

75.0 883.5 
g.; 9&:; 

: 
4 

: 

1 
1 
1 

1 

1 
I 
I 
I 
I 

, , 
I 
, 

1 
1 

- 

- 

I 
- -t 
I. f 
I. 5 
I. f 

i:: 

1. : 

t:; 
5. I 
5. : 

5. ! 
5.: 
5.' 
5. 
5. 

iI 
6. 
6. 

:: 

Bott&m&idth 

~IAIrlA -I 
37.0 147.50 39.0 157.50 
37.6 154.96 3. 39.6 165.36 
38.2 162.54 3.9 
38.8 170.24 

3.6 4 

4. 
$I.; 

41:4 

;$"4 

39.4 178.66 4.1 189:66 

40.0 180.00 42.0 
40.6 194.06 4.3 42.6 
41.2 202.24 

4. 4 

2.4 
41.8 210.54 4. 

g; 

42.4 218.96 4.71 4414 

47.2 290.84 6. 

52.0 370.00 6.3 
63.5 396.37 6.6 

198.00 
206.46 
216.04 

ii2 i i 

- 

I 
- 

I. 75 
I. 87 
I. 99 
I. 11 
L. 22 

1. 34 
4. 46 
4. 57 
4. 68 
4. 79 

L. Qil 
5.02 
5.12 
5.23 
5.34 

5.45 
5. 5s 
5.66 
5.77 
5. 87 

5.98 
6.08 
6.19 
6.29 
6.39 

9.40 
9.83 
9.87 

fit 2 
10.56 

10.78 
11.01 
11.24 
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Table al.--Area in square feet, A, top-width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

Side slopes l$$ to l-continued 

38. 2 112.54 2. 
38.8 120.24 2. 
39.4 128.06 3. 

42.4 168.96 3. 

43.0 177. 54 3. 
43.6 186.16 3. 
44.2 194.94 4. 
44.8 203. a4 4. 
45.4 212.86 4. 

46.0 222.00 4. 
46.6 231.26 4. 
47.2 240.64 4. 
47.8 250.14 4. 
48.4 259.76 4. 

49.0 269.50 5. 

52.0 326.00 5. 
52.6 330.46 6. 
53.2 341.04 6. 
53.8 351.74 5. 
54.4 362.56 6. 

55.0 373. 50 6. 
66.6 384.56 6. 
55.2 395.74 6. 
l.8 407.04 6. 
67.4 418.46 6. 
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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 11/a to l-Continued 

Dept 

- 

10.0 
10. b 
11.0 
1l.b 

:t: . 

18.0 

2: 
$ : 

lb: 6 

:t: 
2o:o 

= 

Depti 

-- 

t: 
iI3 

::: 

t: 
1:s 

::: 

t: 
2:s 

2: 

%:H 

4.0 

Bottom width Bottom width Bottom width 
26 feet I 28 feet I 

BottoOmw;dth 
I 32 feet 

T A 
--- 

56.0 410.0 
57.5 438.3 
59.0 467.5 

ifi:: :z 
63.5 ‘559: 4 

go p;w,” 

68.0 658.0 
59.5 692.4 
71.0 727.5 
72.5 763.4 

E 2: 
77.0 !375: 6 
78.5 914.4 
w.0 954.0 
Bl. 6 994.4 

!%3.01,035.6 
84.5 1.077.4 
56.01.120.0 

- 

-. 

0 
7 

; 

; 
I 

; 
1 

= 

10.~85.0L073.5 1.1~87.0L111.5 11.~39.ol.149.5 
Il.1 38.51,116.4 1.3 38.51.166.4 11.5 QO.61,194.4 
Il. 4 88.0 1.160.0 1. 5 90.0 1.200.0 Il. 7, 82.0 1.240.0 

, 
- 
6. 91 
7. 18 

Et 
7: 97 
8.23 

-- 

43.4 109.76 2. 

44.0 118. m 2. 
44.6 127.36 2. 
46.2 136.34 2. 
45.8 145.44 3. 
46.4 154.66 3. 

47.0 164. on 3. 
47.6 173.46 3. 
48.2 163.04 3. 
48.8 192.74 3. 
49.4 202.56 3. 
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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, 

T A 
-- 

50.0 212.6 
50.5 222.5 
51.2 232.7, 
51.8 243.0, 
52.4 253.4 

53.0 264.a 
E; g77:: 

54:a 296.5 
55.4 307.3l 

iti Et? 
57:2 341.1‘ 
57.8 352.6’ 
68.4 364.21 

74.0 708.5 
75.5 745.9 
77.0 784.0 
78.5 822.9 
80.0 862.5 
81.5 902.9 

83.0 n44.0 
84.5 965.9 
86.01,02a.b 
87.5 1,071.g 
89.0 1,116.0 
90.51,160.9 

92.01,206.5 
93.5 1,252.g 
95.01,300.0 

side slopes llh td I-Continued 

Bot&yi-idth 

I T A 

II- 

4.7 i 

63.0 324.M 

$u i1 g:; &g$ 
64.8 3621.3. 

5. 65.4 375.31 

5. 
2 

ii?“6 
67:2 

Et 
416: 11 

5. 67.8 428.C 
5. 68.4 442.24 

6. 69.0 456.6.M 
: 

6: 

69. 70.2 6 469. 483.8‘ 8l 

70.8 497.s 
6. 71.4 512. lf 

6. 72.0 5%.5( 
6. 72.6 540.W 
6. 73.2 555. & 

:: 73.8 74.4 57O.B 585.Ol 

:: ;g 
78: 79.5 0 

g$! 
2 676: 715.9 5’ 

:: 8i.n 62.5 796.n 756.0 

Il. 102.0 1.3%. 5 
12. 

I I 

103.5 1,447.B 
12.4 105.0 1,500 0 

I 

5. 
5. 

2 
6. 

it 

t 
6. 

6. 
6. 

i: 
7. 

% 

2 

4 

t 

i: 

i: 

0. 

:: 

:: 
2. 

Bottom width 
50 feet 

_(-I_ 
65.0 287.30 4.23 
65.6 300.6 4.37 
06.2 313.74 4.52 
60.8 327.04 4.66 
67.4 340.46 4.80 

68.0 

69.2 I 

354.00 
63.6 367.66 

69.8 
70.4 

381.44 I 

4.94 
b.OR 
5.22 

395.34 5.36 
409.36 5.49 

423.w 5.63 
:3$.:; ;7$ 

466.64 6.03 
481.26 6.16 

74.0 496.60 6.29 
74.6 510.36 6.42 
75.2 525.34 6.55 
75.8 HO.94 6.68 
76.4 556.16 6.80 

77.0 571.50 6.93 
77.6 585.913 7.06 
78.2 602.54 7.18 
78.8 618.24 7.31 
79.4 634.06 7.43 

80.0 650.00 7.55 
81.5 690.37 7.66 
83.0 731.5 8.16 
84.5 773.4 0.46 
86.0 816.0 8.75 
87.5 858.4 9.04 

89.0 Qo3.5 9.33 
W.5 943.4 9.61 
92.0 994.0 9.89 
93.5 hO40.4 10.17 
95.0 1,087.b 10.45 
96.5 k135.4 10.72 

98.0 1,164.o 10.99 
99.5 1,233.4 11.26 
01.01,2@3.5 11.53 
02.5 1,334.4 11.80 
n4.01,3%.0 12.06 
05.5 1.438.4 12.33 

1,491.b 
08. 
07.0 i 

1.545.4 
10.0 1,600.o 

I 12. 59 
12.85 
13.10 
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Table sl.-Area in eauare feet. A. tov width in feet, T, and 
hydraulic radius 'in feei, r,'of t;apkoidal channel& 

side slopes 11,4 to l-Continued 
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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 llh to l-Continued 

Depth I Bot&mw.-dth 

T A I 
I I --- 

13.0 
13.5 100.5 
14.0 

t 99.01.033.5 9.6 
1,033.4 9.9 

02.0 1,134.0 10.2 
14.6 103.51,185.4 10.5 
1s. 0 105.0 10. a 
16.6 

1,237.5 
106.5 1,296.4 11.1 

14.01,566.0 12.5 
15.51.623.4 12.8 

TA I 
I I --- 

IO.0 850.00 8.0 
)l. 5 900.37 8.3 
13.0 951.5 8.6 
j4.5 1.003.4 9.01 
w.01,056.0 9.3 
j7.5 1,109.4 9.6 

j9.0 Ll63.5 9.91 
10.5 1,218.4 10.2 
12.01,274.0 10.5 
13.5 1,330.4 10.8 
15.01,387.5 11.1: 
16.5L445.4 11.4 

18.01,504.0 11.71 
19.5 1,563.4 12. e 
tl.OL623.5 12.3 
82.5 1,634.4 12.6 
24.0 1.746.0 12.0 
25.5 1,303.4 13.2 

17.0 1.871.5 13.5 
x51,935.4 13.7 

I I 
10.02,000.0 14.0 

Bott;m&idth Bottgym;idth 

TArTAr 
-- 

10.0 950.00 

t -- 

8.1 120.0 1,050.OO 8.33 
11.5 1.005.37 8. 121.5 1,110.37 8.66 
13.01,061.5 8.8 23.01,171.5 9.04 
14.51.118.4 9.21 24.51,233.4 9.33 
16.0 1,176.0 9. X26.01,296.0 9.72 
17.5 L234.4 9.87 127.5 1,359.4 10.06 

19.0 1,293.s 
20.5 L353.4 
22.0 1,414.o 
23.5 1.475.4 
25.0 L537.5 
%.51,6cQ.4 

10.40 
10.73 
11.06 
11.39 
11.71 
12.03 

12.35 
12.67 
12.98 
13.29 
13.80 
13.90 

38.5 2,130.4 14.1 143.5 2,325.4 14.51 
3@7~$06l.,” ~p.$4~~~2:~ 1::: 
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Table 32.-Area in sauare feet. A. tov width in feet. T. and 
hydraulic radius &z feei, r, ‘of t~apksoidal char&e& ’ 

side slopes 13/1to 1 
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Table 3%-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet. r. of traoezoidal channels, 

led 
- I . .  .  

side slopes 13/4 to 1-Continu 

I 
I Bott;m-ydth 

T A r 
--- 

-_._ __._____ .._ 

-_._ ____.-__ ___ 
-___ ..__.___ ___ 
-___.-__-._. ___ 
-___ _-__.._. _-_ 

-_._ __.__-__ _._ 
-_..__..__-_ ___ 

- _. _ __. _ _ _ _ _ _. 
-_.. __i _____ _-_. 

.___ _____-__ ..__ 

.--- --_ --__. .__. 
-- - - __ -. __ _ _ _. 

T A I 
--- 

9.5 7.75 .7 
0.2 9.72 .B 
0.9 11.63 i.a 
1.6 
2.3 :“s:z ::: 

3.0 19.60 1.3 
3.7 
4.4 z:z ti 

El 
27.43 1:eI 
30.52 1.7 

6.6 
7. 2 2::2” :+ 
7.9 
8.6 2z %i 
9.3 46.07 2.2 

0 62.00 2.3 
t:, 66.07 2.4 
‘1. 4 00.28 2.6 
2. 1 
2.8 !E t: 

Is.00 205.00 4.’ 
IQ.75 224.44 4.1 
11.56 244.8 5.1 
13.25 265.9 5.: 
lb.06 288.0 5.f 
6.76 310.9 5.S __..__-.__.- -__. _-.___-___-..-_. I 1 __._ __-. __-. __.. __.. __-.__...__. 
-_..._____-.___. 
_-.___-____- .__. 
__.___-__._____. 
__.. _____. -. ___- 

T A I 
--- 

it: 
3.08 0.3 

9:s 
4.83 .6 
6.72 .6 

6.76 .7 
10.82 .Q 

:iz E 
13.3 Ii 27 1: 2 

14.0 21.66 1.3’ 
14.7 
lb. 4 ii% 2 
L6. 1 30.03 1:7: 
16.8 33.32 1.8: 

!7.5 36.75 1.9: 
$ g.g ;:$ 

iti 
47:68 2.i 
51.87 2.3: 

!l.O 
!l. 7 #$g ;; 

;‘: 
64.66 2: 6; 

i6 
09.23 2.71 
73.92 2.81 

T A 
-- 

LOO 5120 

_ - - - - _ _ _ - _. 

_ -. - - _ _ _. _. 

_---.___.._ 
_ _. _ _. - _ _ 
__. ___--___ 

-i- 

T A I 
--- 

it: 
3.48 0.3 

0:s 
6.43 .5 
7.52 .6 

1.6 9.76 .8 
2.2 
2.9 
;; 

6.0 
6.7 ?2: :; 
6.4 29:28 I:6 
7. 1 

iit ::;: 7.8 . 

i2” 
39.75 1.9 
43.52 2.0 

9.9 47.42 2.1 
0.6 61.48 2.2 
1.3 55.67 2.3 

0 
iI7 

00 
E.47 E 

3.4 69:08 2:a 
4. 1 

2% tE 4.8 . 

T A 

~1.00 225.0 
.l. 75 245.4 
3.56 266.8 
5.23 233.9 
7.W 312.0 

8.75 335.9 

4.97 
5.19 
6.41 
6.63 
5.85 
6.07 

0.50 360.8 
2.25 386.4 
4.00 413.0 
5.75 440.4 
7.50 450.8 
9.25 497.9 

6.28 

E 
6: 94 
7. 16 
7.38 

1.00 528.0 
2.75 558.9 
4.50 590.6 
5.25 623.4 

;:ti E:: 

7.80 
7.82 

f:ij 
i69 

1.50 726.8 
3.25 762.9 
5.00 800.0 

8.91 
9.13 
9.34 

T A r 

I I 
---- 

10. 4 11.1 
I I 

F% O:Z 
L1.8 8:32 .63 
13.2 12.5 I x I :% 
13.9 16.03 l.OQ 
14.6 18.88 1.22 
lb.3 21.87 1.35 

LB. 0 25.00 1.47 
16.7 
(7.4 iif% Ei 
IS. 1 35: 23 1: 81 
A. 8 38.92 1.Q2 

9.5 42.75 2.03 
0.2 46.72 2.13 
XI. 9 50.63 2.24 

!l. 6 !2.3 5: . z . 
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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 slope% xc-to l-Continued 

1 Bottom width 1 B&t< XII width 1 Bottom width 1 Bottom width 

Depth - I 
6 feet I : - 

A 

l!E 
110.08 
115.83 
121.72 

127.75 
133.92 
140.23 
146.63 
153.27 

160.00 / 1 
166.87 
173.88 ; 
181.03 : , 
188.32 I 

195.75 i 
203.32 ! 
211.03 I 
21a.m I 
226.87 

235. M I 
255.94 I 
277.8 
300.4 
324.0 
348.4 

373.8 
399.9 
427.0 
454.9 

‘E:: 

544.0 
575.4 
607.8 
640.9 
675.0 
709.9 

745.8 
782.4 
620.0 

- 

I feet 

A 

78.7! 
83.71 

E:E 
99.4; 

105. of 
110.65 
116.41 
122.4? 
128.5: 

134.7! 
141.12 
147. @ 
154. z 
161. Oi 

16s. Oi 
175.0; 
182. % 
189.C 
197. 1: 

2Q4.7! 
212.5: 
220.4 

2% 

245. M 
266.4 
238.8 
311.9 

%:i 

E:i 
441.0 
469.4 
498.8 
b!Z3.9 

764.8 

El:: 

A 

::: 
94.23 
99.68 

106.27 

111. al 
116.87 
122.88 
129.03 
135.32 

141.75 
148.32 
165.03 
161.88 
168.87 

176. Oil 
183.27 
190.68 
198.23 
205.92 

213.75 
221.72 
229.83 
238.03 
246.47 

255. clc 
276.94 

iii:: 
348.0 
373.4 

399.8 
426.9 
455.0 
483.9 
513.8 
514.4 

576.0 
60a.4 
641.8 
675.9 

Et i 

783.8 

i%: 

A 

88.7t 
‘94.12 
99.a 

105. % 
111. Oi 

117. cu 
123.oi 
129. % 
135. e 
142.1: 

M&7! 
155.5: 
162.G 
169.48 
176.a 

184. oc 
191.4; 
199. OI 

EE 

i:g 

247: 61 
256.2: 

285. il l 
237.4 
310.8 
334.9 

2% 

412.8 
440.4 
469.0 
498.4 
6%. 8 
559.9 

592.0 
624.9 

:iE 
729: 0 
765.4 

802.8 

%:i 

r 
- 

3.64 
3. 14 
3.24 
3.33 
3.43 

3.53 
3.62 
3.72 
3.81 
3. Ml 

4. cm 
4.09 
4.18 
4.28 
4.37 

4.46 

ilf 

4.83 

4.92 
6.01 
5.10 
5. 19 
5.23 

5.37 
5.60 
6.83 
6.06 
6.27 
6. W 

6.72 
6.94 

23 
7.61 
7.83 

8.05 
8.28 
8.50 

Z:E 
9.16 

9.38 
9. @I 
9.82 

- 
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Table 32.-Area in square feet, A, top width in feet T, and 
hydraulic radius in feet, r, of trapezoidal channel:, 

side slopes 13h to l-Continued 

Dept 
Bottom width 

14 feet I 
Boty6Tetptid th 

68.00 2.60 
72.87 2.71 
77.88 2.81 
83.03 2.91 
88.32 3.01 

93.75 3.11 
99.32 3.21 
05.03 3.31 
10.83 3.40 
16.87 3.50 

#. a 
‘. 7 
.4 

:i4 

E:E ::ti 
37.48 4.73 
15.43 4.82 
23.52 4.92 

31.75 5.01 
10.12 5.10 

FZ 
3607 

E 
5:37 

1 

- -  

4 

i 

i 

: 
3 

1 

I 

i 

i 
, 
I 
, 

I 

: 

: 

: 
1 

: 

: 
2 

2 

; 

08.00 4.70 42.0 
16.07 4.80 42. 7 
24.28 4.89 43.4 
32.63 4.98 44.1 
41.12 5.08 44.8 

49.75 
5% 52 5.27 

1 5.17 
46.2 

67.43 5.36 
76.48 5.45 
35.67 5.55 

I 45.5 

46.9 
47.6 
48.3 

) 

I 

i : 

i 1 
! 1 
I 1 
i 1. 
: 1 

A I 

--t 

5.88 0.38 17. 
9.03 .55 18. 

12.32 .72 18. 

6. 6 
10. 2 
13. 9 

17.7 
21. 7 
25.8 
30. a 
34.4 

39. o( 
43.6 
48. 41 
53.4: 
58.5: 

63. 7! 
69. 1: 
74. lx 

2; 

::t 
104. T 
110.63 
l7.12 

ZE 
74.08 
81. 83 
89.72 

97.75 
05.92 
14.23 
22.68 
31.27 

2:: 
57.88 
67.03 
76.32 

3.5.75 
?b. 32 

xi 
84.87 

- 

.89 
1.04 
1.19 
1.34 
1.48 

1.62 
1.76 
1.89 
2.02 
2. 14 

Ki 
I. 64 
I. 75 
I. 85 

I. 96 
I. 06 
I. 16 
I. 27 
1. 37 

.47 

. 57 

.67 

.77 
.87 

.97 

.07 

2: 
.37 

.47 

:fi 

,i: 
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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, 

Depth 

10.0 

2: 
11: 5 
12.0 
12.6 

it: 
14: 0 
14.6 
16.0 
16.5 

16.0 
16. II 

::: 
la: 0 
18. Q 

12.0 
1% 6 
20.0 E 

Deptk 

0.4 

a: 

1.0 

::: 

::i 

t: 

3: 

::: 

:: 
d.8 

3 

2: 
4:s 

side slopes 13, to l-Continued 

Botyome;idth 

--I 

Bottpm&dth 
I 

Bottpm&dth 

I 

Bot4pv$dth 

T A -l-A- I T A ’ I I 
__ 

” 

--- 

E z::: 
13: 50 321.8 
0.25 346.4 
2.06 372.0 
3.75 398.4 

ii: 
.OO 335.06 5.W 
.75 366.94 6.1s 

2 .bO .25 387.8 415.4 6.43 6.66 
6. .oO 444.0 6.w) 
6. .7b 473.4 7.13 

5.50 425.8 
;g y3;; 

;: g y:; 

4.25 675.4 

6.00 608.0 
7.75 641.4 
9.50 675.8 
1.25 710.9 
33 g.; 

6. .bO 451.8 
7. 

;: :$I 2E 
.75 541.9 

;: 1% itiE 

:: .oo 540.0 
8. :g y374:; 

i: .25 745.9 

9. :s tE:i 

7. .50 477.8 
7. .25 507.9 
7. .oo 539.0 
;: .75 570.9 

8. 1: EE 

i: .oo .75 672.0 707.4 

i: :E ;il% 

i: :t %:i 

;: 
.xl 5x3.8 7.36 

7. 
7. 

t .50 .25 633.6 663.4 8.29 8.62 

.2b 81b.Q Q.43 

.OO 855.0 9.65 

.7b 894.9 9.88 

Bottom w 
18 feeA 

Bottom width 

-7 
IQ. 4 
20.1 
20.8 

21.5 
22.2 
22.9 
23.6 
24.3 

25.0 
25. 7 
26.4 
27.1 
27.8 

28.5 
29.2 
29.9 
30. 6 
31.3 

-- 

35.9 101.83 2.70 
36.6 109.03 2.33 
37.3 116.47 2.96 

38.0 124.00 3.09 
38.7 131.67 3.22 
39.4 139.48 3.34 
40.1 147.43 3.47 
40.8 155.52 3.59 
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Table 32.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channele, 

side S~OQ~S 13/4 to l-Continued _ 
I Bottom width 

Depth 18 feet I =TE?zdth I 
Bottom width 

22 feet I 
Bott&rm&idth 

- -I- - 

-l---l- 

A rT I 
- 

A A t 
-_ 

1 

, 

- -  

, 

, 

- 

529.8 7. 561.9 7. :i 
595.0 7. 
623.9 8. :; 
EE 2 :Z 

EI: t :! 
811.8 9. 

k?,” ii: 
;a 

931.9 10. 7! 

143. i 
151.1 
15O.c 
166. I 
174.6 

, 183. c 
191.1 
199.6 

Et:; 

225.1 
234.7 

ZE 
262.4 

2% 

301:4 
311.6 

321.7 
332.1 

2: 
364:o 

375.0 
402.0 
431.8 
461.4 
492.0 
523.4 

555.8 
588.9 
623.0 
657.0 
693.8 
736.4 

768.0 
866.4 
845.8 

Et:! 
968.9 

) 1, 011.8 
i 1, 055.4 
11, 100.0 

) 
, 
I 
1 
1 
, 

I 

I 

/ 
1, 

‘1, 
1, 
1, 

EZ i: 
453:s 6. 

:‘: 
484.4 7. :i 
516.0 7. 548.4 7. .F 

2: i 
879:s i 
920.9 9. 
963.0 10. 
605.0 10. 

I 

, 

! 
3 

5 
i 

) 1 
; I 
) ' 
j ! 

II,1 

)l,l 
i 1, ; 
II,1 

- 

163. i 
172. I 
186. f 
189. I 
198. c 

207.C 
216. C 

gg 

253.7 
208.1 
273. 4 
iii:: 

Ei 
32510 
335.8 
346.7 

%: 
380:2 
“&i 
415.0 
444.9 
475.8 
w7.4 
540.0 
573.4 

667.8 
642.9 
670.0 
716.9 

;iZ:: 

:;:: 
013.8 
055.9 
099.0 
342. 9 

Et: 
lscl. 0 

3. 71 
3.83 
3.05 
4.66 
4.18 

4.36 
4.41 
4.62 
4. 64 
4.75 

4.86 
4.97 Ei 
5:36 

5.46 
5. 51 
5.62 i:E 
5.03 i;g 
6.35 

t:: 
6.96 
7.21 % 

9.40 :z 
0:11 
0.35 0.53 
0.81 ::ii - 
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Table 32.-Area in square feet, A, top width in feet, T, and 
hudraulic radius in feet. T. of trapezoidal channels, 

:: 
0:s 

::: 

g 

2.0 

t: 

::“8 

t: 

g 

4. fl 

fi 

4:c 

5.1 

ii 
s:c 
5. I 

tl 

$; 
0:; 

[ 

7. 
7. 

t 

i: 
8. 

B. 
9. 
9. 

a 
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Table 32.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 13/4 to l-Continued - 

Dept 

10. a 
10.5 
11.0 
11.6 
12.0 
12.6 

1320 

:: e 
14: 5 
15.0 
16.6 

16.0 
16.6 
17.0 
17.6 
18.0 
18. s 

19.0 
19.6 

20. 

Deptl 

-_ 
Bottom width 

, I 

Bottom width Bottom width 
26 feet 28 feet I 30 feet -__ 

T A 
’ I 

r T A I 

1.00 435.0 
2.75 465.9 
4.50 497.8 
6.25 530.4 
8.00 564.0 
9.75 598.4 

1.50 633.8 
3.25 669.9 
5.00 707.0 
6.75 744.9 
8.50 783.8 
0.25 823.4 

2.00 864.0 
3.75 905.4 
5.50 94% 8 
7.25 990.9 
9.00 1,035.o 
0.75 1,079.g 

2. 50 1, 125.8 
4.25 1, 172.4 
6.001,220.0 

-. 
0 
4 

-- 

Ti -- 

--__--_ 

6.66 65.00 475.00 6. 
6.92 86.75 507.94 7. 
7.18 68.50 541.8 7. 
7.44 70.25 576.4 7. 
7.70 72.00 612.0 7. 
7.95 73.75 648.4 8. 

8.21 75.50 685.8 8. 
8.46 77.25 723.9 8. 
8.70 79.00 763.0 8. 
8.95 80.75 802.9 9. 

20 82.50 843.8 9. 
;:44 84.25 885.4 9. 

9.69 86.00 928.0 9. 
9.93 87.75 971.4 10. 
0.17 89.50 1,015.8 10. 
0.41 91.25 1,060.9 10. 
0.65 93.00 1,107.O 10, 
0.89 94.75 1,153.g 11. 

1. 13 96. Xl 1,201.8 11. 
36 98.251 250.411 

::60100.001:300.011: 

th 

I 

Bottom width 

I 

Bottom width 
40 feet 45 feet 

-3 
- 

14.28 0.3 41.4 
21.63 42. 1 
29.12 .7 42.8 
36.75 .9 43.5 
44.52 ‘1.1 44.2 
52.43 1. 44.9 
EX;; ;:4 45.6 

46. 3 

A i 
__- 

18.2% 0. 
27.63 
37.12 
46.75 : 
56.52 1. 
80.43 1. 
76.48 1 
88.67 1. 

45.5 120. 75 2. 50.5 135.75 2.61 55.5 160.75 2. 

46.2 129.92 2. 51.2 145.92 

2.7 56.2 161.92 2. 
46.9 139.23 2. 51.9 156.23 2.91 56.9 173.23 2. 
47.6 148.68 3. 52.6 166.68 3.0 576 184.68 3. 
48.3 158.27 3. 53.3 177.27 3.20 58.3 196.27 3. 

49.0 168.00 3. 54.0 188.00 3.3 59.0 208.00 3. 
49.7 177 87 3. 54.7 198.87 3.4 59.7 219.87 3. 
50.4 187.8$ 3. 55.4 209.88 3.64 60.4 231.88 3. 
51. 1 198.03 3. 56.1 221.03 3.7 61.1 244.03 3. 
51.8 208.32 3. 56.8 232.32 / 3.91 61.8 256.32 3. 

6 
:2 
Xl 
5 

iI 
07 

32 
58 
3 

:R 
33 
57 

Bottom width 
32 feet - 

% A r 

I I 
----_ 

67.M) 495.00 6.85 
68.75 528.94 7.12 
70.50 563.8 7.38 
72.25 599.4 7.65 
74.00 636.0 791 
75.75 673.4 8.17 

77.50 711.8 8.43 
79.25 750.9 8.69 
81.00 791.0 8.94 
82.75 831.9 9.zO 
84.50 873.8 9.45 
88.25 916.4 9.70 

88.00 960.0 9.95 
89.75 1,004.4 10.20 
91. .W 1,049,s 10.44 
93,25 1,095.9 10.69 
95.00 1,143.o 10.93 
96.75 1,190.9 11.17 

98.50 1,239.8 11.42 
00.25 1,289.4 11.66 

I I 02.001,340.011.90 

Bottom width 
50 feet 

T 
--.‘---- 

51.4 
52. 1 ZEf ":zi 
52.8 41.12 .77 
53.5 51.75 .96 
54.2 62.52 1.14 
,54.9 73.43 1.32 
55. 6 84.48 1.50 
56.3 95.67 1.67 

57.0 107.00 1.84 
57.7 IlF.47 201 
56.4 130.08 2.18 
59.1 141.83 2.35 
59.8 153.72 2.51 

60.5 165.75 2.67 
61.2 177.92 2.83 
61.9 190.23 2.99 
62.6 202.68 3.14 
63.3 215.27 3.30 

04.0 228.00 3.45 
64.7 240.87 3.69 
65.4 253.88 3.76 
66.1 267.03 3.90 
66.8 230.32 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 sloDes 13Li to l-Continued 

Dept 

--- 

ii:: 

t: 
b:S 

2: 

:: 
fi:0 

::: 

;:i 

2: 

53 

i-2” 
ir 

::: 

10.0 
10.6 
11.0 
11.6 
19.0 
1S. b 

13.0 
13.5 

::: 
$ : 

i6.n 
16. b 

it: 
g: : 

1s. 0 
19. b 
20.0 

Boty5y$dth 
I 

Bottom width 
40 feet 

- 

T 
- _- 

52. 5 
5% 2 
53.9 
54.6 
55.3 

50.0 
56.7 
57.4 
58.1 
58.8 

59. 5 
66.2 

E 
62. 3 

E 

8:‘: 
65.8 

!E 
67.9 
68.6 
69.3 

70. oc 1 
71.7; , 
73. 5c I 
75. 2: i 
77. w I 
78.7: , 

1 
El , 

1 
C:E , 
87. 5c I 
59. 2: , 

91. oc I1 
a2 7: il 
94. x II 
90. 2: il 
BS. oi I1 
99. 7: il 

01. x )1 
03. 2! il 
05.0( 11 

- 

~- 
A rT 

-- 
II-L 

218.75 3. 57. 5 
229.32 4. 58.2 
240.03 4. 58.9 
250.88 4. 59.6 
261.87 4. 60.3 

273.00 4. 61. 0 
234.27 4. 61. 7 
295.68 4. 62.4 

i%z i: 
63.1 
03.8 

456.75 6. 470.12 6. z;: i 
483.63 6. 72.9 
497. 2h? 6. 73.6 
511.07 6. 74.3 

525.00 6. 75. M 

Es : 76.7~ 78. 51 
633.9 7: 80.2: 
672.0 8. 82. M 
710.9 8. 83. 7< 

K i: 
85. 5i 
87. 2; 

833.0 9. 89. M 
875.4 9. 90. 7< 
918.8 9. 92. 51 
962.9 9. 94. 2. 

A I 
-- 

243. 75 4. ( 
255.32 4. 
267.03 4. 
278. &q 4.’ 
290.87 4,s 

303.00 4. 
315.27 4.1 
327.68 4.! 
340.23 5. 
352.92 5.: 

365.75 5. : 
378.72 5. t 
391.88 5.t 
405. 08 5. : 
418.47 5.1 

432.00 5. ! 
445.67 6. I 
459.48 6.: 
473.43 6.: 
487.52 6. f 

$3; g.! 

530: 63 6: i 
545.28 6. I 
560.07 7.f 

575.00 7. I 
612.94 7.2 
651.8 7. : 
691.4 8.f 
732.0 8. : 
773.4 8. ! 

815.8 8.1 
858.9 9.1 
903.0 9.: 
947.9 9. ( 
9Q3.8 9. I 
,040.4 10. I 

,08&010.~ 
(136.4 10. ( 

185.8 10. ( 
.: 235.9 11. ! 
., 287.0 11.1 
., 338.9 11. ( 

.391.8 Il. I 
,445.4 12. ; 
,.500.012.~ 

Bottom width 
45 feet I 

Bot;om&dth 

T 

62. 5 
63.2 

$2 
65.3 

66.0 
66.7 
67. 4 
68.1 
08.8 

89. 5 
70. 2 
70.9 
71.6 
72.3 

73.0 
73.7 

El: 
75.8 

76. 5 
77. 2 
77. 9 
78.6 
79.3 

80. oi 
81. 7! 
83. 5( 
85.2) 
87.0( 
Ea. 7! 

E:$ 
94. o( 
95. 7! 
97. 5f 
99.2: 

01. o( 
02.7: 
04. 5( 
06. 2: 
08.0( 
09.7! 

11. 5( 
13. 2! 
15.Of 

A I T 
-- 

IL-L 

400.75 5. 74. 5 
414.72 5. 75.2 
428.83 5. 75.9 
443.08 5. 76.6 
457.47 5. 77.3 

472.00 6. 78.0 
486.67 6. 78.7 

2~~ :: 
79.4 

531: 52 6. 
80. 1 
80.8 

A r 
___ 

293.75 4.19 
307.32 4.3j 
321.03 4.47 
334.88 4.61 
348.87 4.75 

363.00 4.89 
377.27 5.03 
391.68 5.17 
406.23 5.80 
420.92 5.44 

435.75 5.57 
456.72 5.70 
465.88 5.84 
481.08 5.97 
496.47 6.10 

512.00 6.22 
527.67 6.35 
543.48 0.48 
559.43 6.61 
575.52 fi. 73 

591.75 6.86 
008.12 6.98 
624.63 7.11 
641.23 7. 23 
658.07 7.35 

045.8 9.24 
993.9 9. 52 

.,043.0 9.80 

., 092.9 10.08 
!. 143.8 10.35 
., 195.4 10.63 

I, 248.0 10.96 
,301.4 11.17 

., 355.8 11.44 
.410.9 11.70 

., 467.0 11.97 

., 523.9 12.23 

.581.8 12.49 
,040.4 12.76 
,700.o 13.01 
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Table 32.-Area in sauare feet. A. tou width in feet. T. and 
h2/draulic radius &t fee{ T, ‘of bapkoidal chankek, ’ 

side slopes 13/4 to l-Continued 

Dept 

2: 

2: 
3:Ll 

2: 

:: 
is 

t: 

it 
6:s 

-- 

70.5 195.75 2. 
71.2 299.92 2. 
71.9 224.23 3. 

74.0 263.00 3. 
74.7 232.87 3. 
75.4 297.88 3. 
76.1 313.03 3. 
76.8 328.32 4. 

77.5 343.75 4. 
78..2 359.32 4. 
78.9 376.02 4. 
79.6 390.88 4. 
30.3 406.87 4. 

34.5 505.75 5. 
35.2 522.72 5. 
$5.9 539.88 6. 
36.6 557.08 6. 
37.3 574.47 6. 

38.0 592.00 6. 
38.7 609.67 6. 
39.4 627.48 6. 
XI.1 645.43 6. 
30.8 503.52 6. 

31. 5 631.75 7. 
32.2 700.12 7. 
32.9 718.63 7. 
33.6 737.28 7. 
34.3 756.07 7. 
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Table 32.-Area in square feet, A, top width in feet, 
hydraulic radius in feet, r, of trapezoidal channels, __ - 

T, and 

Side SlOptW x3/4 t0 I-Continued 
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Table 33.-Area in square feet, A, top width in feet, 
hydraulic radius in feet, r, of trapezoidal channels. 

T and 

side slopes 2 to 1 

179 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-Continued 

Deptl 

10.0 
10.6 
11.0 

2: 
d 6 

:5: 
14.0 
14.6 

it: 

16. @ 
16.6 

:i-: 
1s: 0 
18. b 

:::: 
tL( 

Deptl 

__.. --_--_-. ___. 
._.. ___-_....-_. 

____ -_______.._. 
____ -__-____.._. 

::::I::::::::/:::: 
____ .-.- ____ _._. 
____ . ..-..-_ _._. 
____.-.-.___ _._. .__. 
r---T- ____ ..-.-_.. __-. ____ _--.-___ _._ ____ ..--.-. __-. 

Bottcyyidth 

T A 

I I 

r 
_--- 

2: 1 272 4.32 I 0.: 
9.2 6.08 .I 

10.0 8.00 
10.8 10.08 :r 
11.6 12.32 1.1 
12.4 14.72 1. 
13.2 17.28 1.’ 

14.0 20.06 1. 
14.8 22.88 1. 

15.6 16.4 zi :: 
17.2 3248 1. 18.0 
18.8 
19.6 
20.4 
21.2 

T A r 
I I --- 

43.0 230.60 4.8 
45.0 252.00 5. a 
47.0 275.0 5.2 
49.0 299.0 5.4 
51.0 324.0 5.7 
53.0 350.0 5.9 

___..-..._.- ..__ 
____,._ -.-- ..,____ 

____ .-....-- ____ 
____,.... .._,____ 

::::I::::::::I:::: 
Bott+annTidth 

T A I 
__--- 

i:: 
3.12 0. : 
4.92 .f 

10.2 6.88 .f 

11.0 11.8 lP1 :I 
126 13.72 l.f 
13.4 16.32 1. I 
14.2 19.08 1.: 

15.0 
15.8 
16.6 
17.4 
18.2 

19.0 39.00 1.5 
19.8 42.88 2. I 

2: !lY:E ti 
22.2 55.48 2.: 

Bottom width 
4 feet I 

Bott;ywTidth 

T A 
-- 

08.0 576.0 
__.- _._._._ 
___. ___.___ 

-_.. 81.0 817.0 9.08 :::.I I 83.0 858.0 9.31 
85.0 m.0 9.53 - 

-- 

12.0 11.00 .82 
12.8 13.68 .95 
18.6 16.52 1.08 
14.4 19.52 1.21 
15.2 22.08 1.33 

16.0 
16.8 
17.6 
18.4 
19.2 

22 
21:6 
22.4 
23.2 
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Table 33.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slones 2 to l-Continued 

T A 
-- 

25.0 80.1 

iit: 85.2 
2314 ::: 
29.2 102.m 

30.0 108.0 
30.8 114.~ 
31.6 120.3 
32.4 126.7 
33.2 133.2 

2: :%i 
35.6 153.9 
36.4 161.1 
37.2 168.4 

y.“, ;7l$ 

39.6 191:5 

2:: ii?: 

42.0 216.0 
42.8 224.4 
43.6 233.1 

zl: ii%: . . 

58.0 416.0 
50.0 445.5 

y& 02‘& 

8.29 

yl 1 

75.0 697:o 
8.5 77.0 735.0 
a. 74 79.0 774.0 
8. 81.0 814.0 

855.0 
9.41 

9.1 1 

9. m-& 

83.0 I 

g.; 

. 

2. 

3”: 

33: 

Bott$neyidth 

I 

Bottom width 
9 feet 

I 

- 

T A 
-- 

28.0 99.0 

2: 1Ki 
2:; ;g:; 

. . 

32.0 120.0 
32.8 126.4 
33.6 133.1 
34.4 139.9 
35.2 146.8 

35.0 154.0 
g.; ;g.; r 

38:4 176:3 
39.2 134.0 

g3.i p2:; 

41.6 208.3 
42.4 216.7 
43.2 225.2 

2:: z:: 
45.6 251.9 

E; 261.1 270.4, 

2: $2:; 
52.0 330.0 

2:: iz:; 
58.0 412.5 

60.0 442.0 
80” f72:; 

~~~ %i 
70:o 604.5 

72.0 640.0 
74.0 676.5 
76.0 714.0 
78.0 752.6 

2: i% 

33.0 126.00 3.52 

35.4 146.52 3.30 
36.2 163.68 3.90 

3. 37.0 161.00 3.99 

:: 
37.8 168.48 4.09 
38.6 176.12 4.18 

4. 39.4 133.92 4.23 
4. 40.2 191.88 4.37 

:: 
41.0 200.00 4.47 

8 

:: 
%:6 ii% iii 
43.4 225132 4175 

4. 44.2 234.08 4.34 

4. 45.0 243.00 4.93 

h 
45.8 252. OS 5.03 
46.6 261.32 5.12 

2 
47.4 270.72 6.21 
48.2 260.23 5.31 

49.0 290.00 5.40 
51.0 315.06 6.53 
53.0 341.0 5.86 
55.0 368.0 6.04 
57.0 396.0 6.32 
59.0 425.0 6.55 

61.0 455.0 6.78 
03.0 436.0 7.01 

iI 
9. 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-Continued 

Dept 

:: 
0:s 

::i 
i:H 

::: 
:: 
2:s 

2: 
i:H 

4.0 
::: 
2:: 

i:: 
I?: 
5:s 

22” 
it: 
0:s 
7.0 
7.2 
7.4 
7. 6 
7. 8 
8.0 
8.2 
2: 
8.8 
9.0 

“d.: 

::i 

Bottom width 

--- 

30.0 100.00 3. 
30.8 106.08 3. 
31.6 112.32 3. 
32.4 118.72 3. 
33.2 125.28 3. 

34.0 132.00 3. 
34. a 138.88 3. 
35.6 145.92 3. 
36.4 153.12 3. 
37.2 160.48 3. 

36.0 168.00 4. 
38.8 175.68 4. 

42.0 2U8.00 4. 
42.8 216.48 4. 
43.6 225. 12 4. 
44.4 233.92 4. 
45.2 242.88 4. 

46.0 252.00 5. 
46.8 261.28 5. 
47.6 270. 72 5. 
48.4 280.32 5. 
49.2 ma 08 5. 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 2 to l-Continued 
. 

,idl 
t 

T A 
A- 

50.0 300.0 
52.0 325.5 
54.0 352.0 

EE :;z: 
660 437.5 

62.0 468.0 
64.0 499.5 
66.0 532.0 
68.0 565.5 
70.0 600.0 
72.0 635.5 

74.0 672.0 
76.0 709.5 
78.0 748.0 
80.0 787.5 
82.0 828.0 
84.0 869.5 

36.0 912.0 
38.0 955.5 
Do.o1,ooo.o 
- 

th I Boty2mfdth 
I 

Boty4yztidth 
I 

Bottpm&dth 

--I r T A 
--__ 

II I 
I r T A -c-l- 

8.4 ‘1 78.0 736.0 
8.65 80.0 775.5 

::11 84.0 82.0 857 816.0 5 
9.34 86.0 9&O 
9.57 88.0 943.5 

5.93 
6.17 
6.41 

E 
7:13 

7.36 
7. 60 

i:; 

8154 

8.77 
9.00 
9.24 
9.47 
9.70 
9.93 

0. 16 
0.39 
D. 62 
= 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-Continued 

Dept I h- 

:: 
6:4 

::i 

::: 

i:H 

::: 

i:d 

i:: 

2: 
8:s 

::: 

i-: 
0:s 

10.0 

:2: 

:i: 
12: b 

2: 
14: 0 
14.6 

2: 

1%. 0 
16. b 
17.0 
17. b 

:i:!i 

Bottom width 
I 

Bottom width 
18 feet 20 feet 

I 

1 Bottpn&; 

-- -- 

49.0 150.M 

39.6 155.52 
40.4 163.52 42.4 174.7: 
41.2 171.68 43.2 183.21 

42.0 180.00 4. 44.0 192.M 
42.8 188.48 4. 44.8 200.81 
43.6 197.12 4. 45.6 209.9: 
44.4 205.92 4. 
45.2 214.88 4. 

46.0 224.00 4. 
46.8 233.28 4. 
47.6 242.72 4. 
48.4 252.32 4. 
49.2 262.08 4. 

50.0 272.00 5. 
50.8 282.08 5. 52.8 298.41 
51.6 292.32 5. 53.6 309.1: 
52.4 302.72 5. 54.4 319.9: 
53.2 313.28 5. 55.2 330.81 

54.0 324.00 5. 
54.8 334.88 5. 
55.6 345.92 5. 
56.4 357.12 5. 
57.2 368.48 5. 

58.0 380.06 6. 
69.0 409.50 6. 
62.0 440.0 6. 
64.0 471.5 6. 
66.0 504.0 7. 
68.0 537.5 7. 

78.0 720.0 8. 
80.0 759.5 8. 

82.0 860.0 8. 
84.0 841.5 9. 
86.0 884.0 9. 
88.0 927.5 .Q. 
90.0 972.0 9. 
92.0 1.017.5 10. 

:: 48.0 48.8 216.M 225.61 
4. 49.6 235.5: 

:: 50.4 51.2 245.5: 255.61 

4. 52.0 266.M 

:: 52.8 53.6 276.4l 287.1: 

i: 54.4 55.2 297.9: 308.81 

2 56.0 56.8 32O.M 331.21 
5. 57.6 342.7: 

2 58.4 59.2 354.3: 366.01 

2 L:i :iEi 

i!: 61.6 62.4 402.3: 414.7: 
6. 63.2 427.21 

- 

3.67 
3.79 

Ei 
4.13 

4.25 
4.36 
4.48 
4.59 
4.70 

4.81 
4.92 
5.03 
5.14 
5.25 

5.35 
5.46 
5.57 
5.67 
5.78 

5.88 
5.99 
6.09 
6.20 
6.30 

6.40 
6.66 
6.91 
7.17 
7.42 
7.67 

7.91 
8.16 
8.41 

i% 
9.14 

9.38 
9.62 
b. 86 
0.10 
0.34 
0.57 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-continued 

Dept 

::: 

i:Q 

2: 

2: 
I:8 

::: 

if: 
6:s 

::: 

El 
7:s 

2: 

2: 
8:s 

::: 

:‘B 
9:s 

42.0 186.00 3. 
42.8 144.48 3. 
43.6 163.12 3. 

50.0 228.00 4. 

52.4 253.72 4. 
53.2 269.28 4. 

54.0 280.00 4. 
54.8 200.88 6. 
55. 6 301. 92 5. 
.56.4 313.12 5. 
57.2 324.43 5. 

58.0 336.OC 5. 
58.8 347.68 5. 
59.6 359.52 5. 
69.4 371.52 5. 
61.2 383. 68 5. 

62.0 396.00 5. 
R2.8 408.48 6. 
0% 6 421.12 6. 
84.4 433.92 6. 
65.2 446.38 6. 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in -feet, r, of trapezoidal channels. 

Dept h 

10. (I 
10.6 
11.0 

2: 
12: 6 

13. D 
19.6 
14.0 
14.6 
16.0 
16.5 

16. a 
16.6 
17.0 
17.5 
18.0 
18.5 

19.0 
19.6 

20.0 = 

r)ept: h 

:: 0:e 

::: 
El 
1:s 

::: 

;:i 

::: 

2: 
3:s 

4.a 

21 

::i 

- 
BotF6m;idth 

I 
Bottom width 

I 
Bottom width Bottom width 

28 feet 30 feet 32 feet 
I -I I 

I _- --I I 
I - 

T A r T A T A 
-___ .- ---- 

: ii: 70.0 72.0 5lxl.m 535. B i 
72.0 52O.Ol 
74.0 555.5i 

;: 76.0 74.0 609.5 572.0 76.0 594.0 
78.0 632.5 

7. 78.0 648.0 80.0 672.0 
7. 80.0 687.5 82.0 712.5 

84.0 754.0 
86.0 796.5 
88.0 840.0 
90.0 884.5 
92.0 930.0 
94.0 9765 

-- 
68.0 460.M 
68.0 493.5l 
;;:; f2a3”:; 

74.0 Mill.0 
76.0 637.5 

78.0 676.0 
10.0 715.5 
12.0 756.0 
54.0 797.5 
$6; 8434; 

6.78 
7.05 

;:ii 
7.84 
8.11 

8.36 
8.62 
8.88 
9. 13 
9.39 
9.64 

to.0 928.0 
n.0 973.5 
34.0 1,020.o 
36.0 1,067.5 
)8.01,116.0 
KI. 0 1,165.5 

j2.0 1,216.0 
M. 0 1,267.5 
)6.01,320.0 

96.0 1,024.O 

: 
: 

98.0 1,072.5 
loo. 0 1,122.o 

: 
: 

102.0 Ll72.5 
104.0 1,224.0 

1 106.0 1.276.5 

: 
1 168.0 1,330.o 

1 : 
110.0 1,384. 5 

I? 112.0 1.440.0 
I = 

dl 
. I 

9.89 
0. 14 

Ei 
0.88 
1. 13 

Bottom wi 
35 feet 

1.37 
1.61 
1.&i = 

;h 

I 

Bottom width 
40 feet I 

Boty5yezdth 

I 

BotFoTe;idth 

side slop& i ~~~l--(=ontinued 

Ii: i 37. 44.88 O” 1. 44.0 44.8 42.00 47.00 54.0 52.00 
FEZ :: 

49.0 49.8 56.88 1. 54.8 62.88 1. .95 14 
10.6 52.92 1. 45.6 50.6 06.92 1. 55.6 73.92 1.31 
Il. 4 61. 12 1. 46.4 69.12 1. 51.4 77.12 1. 56.4 85.12 1.49 
12.2 69.48 1. 47. 2 78.48 1. 52.2 87.48 1. 57.2 96.48 1.66 

13.0 78.M) 1. 48.0 88.00 1. 53.0 98.66 1. 58.0 108.06 1.83 
L3.8 86.68 1. 48.8 97. m 1. 53.8 168.68 1. 58.8 119.08 2. CMI 
14.6 95.52 2. 49.6 107.52 2. 54.6 119.52 2. 59.6 131.52 2.17 
15.4 104.52 2. 50.4 117.52 2. 55.4 130. 52 2. 60.4 143.52 2.33 
16.2 113.138 2. 51.2 127.68 2. 50.2 141.68 2. 61.2 155.63 2.49 

17.0 123.00 2. 52.0 138.00 2. 57.0 153.06 2. 62.0 168.00 2.65 
17.8 132.48 2. 52.8 148.48 2. 57.8 164.48 2. 62.8 180.48 2.81 
ffl.6 142.12 2. 53.6 159.12 2. 58.6 176.12 2. 03.6 193.12 2.98 
19.4 151.92 2. 54.4 169.92 3. 59.4 187.92 3. 64.4 295.92 3.12 
56.2 161.88 3. 55.2 180.88 3. 60.2 199.88 3. 65.2 218.88 3.27 

51.0 172.09 3. 50.0 192.00 3. 61.0 212.00 3. 66.0 232.06 3.42 
51.8 182.28 3. 56.8 203.28 3. 61.8 224.28 3. 66.8 245.28 3.57 
52.6 192.72 3. 57.6 214.72 3. 62.6 236.72 3. 67.6 258.72 3.71 
53.4 203.32 3. 58.4 226.32 3. 03.4 249.32 3. 88.4 272.32 3.86 
54.2 214.08 3. 59.2 238.08 3. 64.2 262.63 3. 69.21 236.08 4.00 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-Continued - 

Deptl 

-- 

::: 

E:H 

::: 

:: 
a:8 

1’:: 

I:! 

it: 

!:a 

::: 

:: 
9:s 

10.0 

:!?I 
11:s 
13.0 
12.5 

13.0 
13.5 
14.0 
14.5 
15.0 
15.5 

18.0 
16.5 
17.0 
17.5 
18.0 
18.6 

18.0 
19. s 
20.0 

-% 

Boty5mv&idth 
I 

T A 
-- 

55.0 225.Ol 
55.8 236. w 
56.6 247.3: 
57.4 253.7: 
5’3.2 270.21 

59.0 282. M 
59.8 293.81 
60.6 305.9: 
61.4 318.X 
62.2 330.41 

63.0 343.M 

ii:! w 
65.4 381.5; 
66.2 394.a 

67.0 403.M 
67.8 421.41 
68.6 435.1: 
69.4 448.9: 
70.2 462.8 

71.0 477.M 
71.8 4Q1.% 
72.6 505.7: 
73.4 520.3: 
74.2 535. ol 

75.0 tmol 
77.0 588.04 
79.0 627.0 
81.0 667.0 
83.0 708.0 
85.0 750.0 

87.0 793.0 
8Q.O 837.0 
91.0 882.0 
93.0 928.0 
95.0 975.0 
97.0 1,023.o 

99.0 1,072.O 
101.0 1,122.o 
103.0 1, 173.0 
105.0 1,225.0 
107.0 1,278.0 
IX!. 0 1,332.0 

Ill. 0 1,387.O 
113.0 1,443.0 
L15.01,506.0 

-I 

ATI A 
+I-- 
3. 60.0 250.0 

:: 
60.8 262.0 
61.6 274.3 

4. 62.4 286.7 
4. 63.2 299.2 

4”: 
64.0 312.0 
64.8 324.3 

2 
65.6 337.8 
66.4 351.1 

5. 67.2 364.4 

5. 68.0 378.01 

i: 
68.8 391.6 
69.6 405.5 

5. 70.4 419.5 
5. 71.2 433.6 

z: 
72.0 448.0 
72.8 462.4: 
73.6 477.1 
74.4 491.9 
75.2 505.8 

- 

- 

4. 

4”: 

:: 

4”: 
4. 

2 

5. 
5. 

E: 
5. 

6”: 
6. 

2 

ii: 

:: 
6. 

:: 
7. 

i: 
8. 

8. 

i: 

i: 
LO. 

LO. 
LO. 
LO. 
Il. 
Il. 
11. 

Ii. 

t;: 

- 

Bottm~tidth 

I 

Bott;omfe;tid th 

I lr 2’ A T1 A jr 

65.8 238.98 4. 70.8 314.08 4.29 

68.2 328.28 4. 73.2 357.28 4.70 

72.2 398.48 5. 77.2 432.48 5.38 

85.2 594.38 6.66 

81.0 86.0 612.00 6.78 
81.8 86.8 629.28 6.90 
82.6 5Q9.72 6.8 87.6 t-46.72 7.03 
83.4 
84.2 633.08 7.1 89.2 682.08 7.27 

85.0 
87.0 
89.0 
91.0 
93.0 
95.0 

650.00 
693.00 
737.0 
ii2.0 
828.0 
875. a 

97.0 923.0 
99.0 972.0 

.Ol. 0 1,022.o 
103.0 1,073.o 
!05.0 1, 125.0 
.07.0 1,178.O 

700. co 
745.50 
792.0 
889. 5 
838.0 
937. 5 

Lll. 0 1,237.o 10. 116.0 1,369.5 11.06 
118.01,428.0 11.33 
120.01,487.5 11.60 
122.01,548.0 11.86 

19.0 1,517.0 11. 124.0 1.609.5 12.l3 

.21.0 1, 577.0 12.1 126.0 1,672.0 12.39 
23.+8.0 (,,3jl2+,735.5~12.65 

.25.0 1,700.O 12.64 130.0 1,800.O 12.91 
, - 
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Table 33.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side sloDes 2 to l-Continued 

T A I 
--- 
;;L," 24.32 0. 

36.72 
63.2 49.28 . 

64.0 
64. 8 1 

62.00 

65. 6 87.92 
66.4 
67.2 

74.88 ! 1. 
1. 

101.12 1. 
114.48 1. 

68.0 128.00 1. 
68.8 141.68 2. 
69.6 155.52 2. 
70.4 169. 52 2. 
71.2 183.6s 2. 

72.0 198.00 2. 
72.8 212.48 2. 
73.6 227. 12 3. 
74.4 241.92 3. 
75.2 256.88 3. 

76.0 272.00 3. 
76.X 287.28 3. 
77.6 302. 72 3. 
78.4 318.32 3. 
79.2 334.08 4. 

80.0 350.00 4. 
80.8 366.08 4. 
81.6 382.32 4. 
82.4 398.72 4. 
83.2 415.23 4. 

34.0 432.00 4. 
84.8 448.88 5. 
85.6 465.92 5. 
R6.4 433.12 5. 
87. 2 500.48 5. 

88.0 
88.8 
89.6 
90.4 
91.2 

92.0 608.00 6. 
92.8 626.48 6. 
93.6 tX5.12 6. 
94.4 663.92 6. 
95.2 682.88 6. 

960 702.00 7.1 
968 721.28 7. 
97.6 740.72 7. 
99.4 760.32 7. 
99.2 780.08 7. 

Bottom width Bottom width Bottom width 

74.0 92.00 .97 
74.8 
75.6 
76.4 
77.2 

78.0 148.90 1.8 4 88.0 168.00 188.00 1.90 
78.8 163.68 2.0 88.8 185.68 2.0 98.8 207.68 2.08 
79.6 179.52 2.2 89.6 293.52 2 2 99.6 227.52 2.26 
80.4 195.52 2. 90.4 221.52 

1.8 I 98.0 

2.4 KM.4 247.52 2.44 
81.2 211.68 2.5 91.2 239.68 2.5 101.2 267.68 2.61 

82.0 228.ofl 2. 92.0 258.00 2. 02.0 288.00 2.78 
82.8 244.48 2. 92.8 276.48 2. 02.8 308.48 2.96 
83.6 261.12 3. 93.6 295.12 3. 03.6 329.12 3.13 
84.4 277.92 3. 94.4 313.92 3. 04.4 349.92 3.3n 
85.2 294.88 3. 95.2 332.88 3. 05.2 370.88 3.47 

86.0 312.00 3. 96.0 352.M) 3. 06.0 392.00 3.63 
86.8 32928 3. 96.8 371.28 3. 06.8 413.28 3.80 
87.6 346.72 3. 97.6 390.72 3. 07.6 434.72 3.96 
38.4 364.32 4. 98.4 410.32 4. 08.4 456.32 4.13 
89. 2 382.C8 4. 99.2 430.08 4. 09.2 478.08 4.29 

90.0 400.00 4. 00.0 450.00 4. 10.0 500.00 4.45 
DO.8 418.08 4. 00.8 470.08 4. 10.8 522.08 4.61 
91.6 436.32 4. 01.6 490.32 4. 11.6 M4.32 4.77 
92.4 454.72 4. 02.4 510.72 4. 12.4 566.72 4.93 
93.2 473.-I? 4. 03.2 531.23 5. 13. 2 589.28 5.08 

612.00 5.24 
634.88 5.39 
657.92 5.55 
CM.12 5.70 
704.48 5.85 

118.0 728.00 6.CNl 

119.6 775.52 6.30 
120.4 799.52 6.45 
121.2 823.68 6.69 

122.0 848.00 6.74 
1228 872.48 6.89 
123.6 897.12 7.03 
124.4 921.92 7.18 
125.2 946.X8 7.32 
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Table 33.-hea in. square feet, A, top w&h in feet, 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2 to l-Continued 

189 

T, and 
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Table 34.-Area in square feei, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 21, to 1 - 

“Ed th - 

I 

Bott;yeeTdth 
I 

Bott;m&idth 
I 

Bottom width 
I 

Bottom width 
4 feet 5 feet 

- 
T A / 
---_ 
4.0 1.20 0. 
5.0 2.10 
6.0 3.20 

7.0 4.50 
3.0 6.00 
9.0 7. 70 
0.0 9.60 : 
1.0 11. 70 1. 

a. 
a. 
a. 

21 

3.1 
3. I 

h 
3:1 

4.t 
4.: 

i-1 
4:r 

2. 0 14.06 1. 

E 
16.50 1. 
19.20 1. 

5. 0 22.10 1. 
6.0 25.20 1. 

7.0 23.50 1. 
3. 0 32.00 1. 
8.0 
3.0 ii: 2 :: 
1.0 43.70 1. 

1.0 43.00 2. 
3.0 52.56 2. 
4. 0 57.20 2. 
5. 0 62.10 2.: 
5. 0 67.20 2 7. 0 
i:: 
I. 0 
1.0 

ii-: 
a:4 

::.i 

::: 

c: 
7:s 

1.0 102.00 2.1 
I.0 108.56 3.t 
1.0 115.20 3.! 
i.0 1n.10 3.: 
I.0 129.!26 3.: 

‘.O 136.50 3.i 
1.0 144.00 3.! 
1.0 151.70 3.t 
1.0 159.60 3. i 
.O 167.70 3.f 

::: 

:: 
8:s 

- , _ _ _ , _ 
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Table 34.-Area in square feet, A, top width in feet T, and 
hydraulic radius in feet, r, of trapezoidal channel;, 

side slopes 2$$ to l-Continued 

“ep 

- 

16. I 

it.1 
17: L 
18. ( 
18.1 

Dept 

Bott;Feeyidtt 

T A I 
---_ 

---..__..___ .__ 

---..__...._ .._ 
- - - - _ _. _ _ 

-......__-...._ 

--..._-.._-. _._ 
-... _..__-.- _._ 

. . . . _.- __.._ .._. 

6.0 22.00 1.3 
7. 0 25.30 1.4 
8.0 28.80 1.5 
8. 0 32.54 1.6 
D. 0 36.40 1. 7: 

1.0 
2.0 

p:,” ;:t 

3. 0 49.30 2.0: 
1.0 54.60 2.1: 
5. 0 58.90 2. z 

3.0 64.00 2.3: 
7. 0 

E 
tE ;: 6” 

io 86.40 80.50 2. 6; 
2.71 

Bottyv~idth 
I 

Bottom width 
8 feet 

-- 

Bottom width 
5 feet 

T A I 
--- 

55.0 3oo.04 5.10 
57.5 328.12 5.33 
86.0 357.50 5.57 
62.5 388.12 5.80 
85.0 420.00 6.03 
67.5 453.12 6.27 

70.01 487. 50 6.50 
72.5 523.12 6.73 
75.0 566.00 6.97 
77.5 598.12 7.20 
80.0 637.50 7.43 
82.5 678.12 7.67 

85.0 720.00 7.90 
87.5 763.12 8.13 
90.0 807.50 8.36 
92.5 853.12 8.80 
95.0 RIO.00 8.83 
97.5 948.12 9.06 

DO.0 997.50 9.29 
92.5 LO48.12 9.53 

I I 35.0 1, loo. 00 9, 76 

Bottom width 
9 feet 

Il. 0 
12.0 
13.0 

14.0 11.50 .8o 

15.0 L6.0 :::2 1:E 
17.0 20.80 1.18 
!8.0, 24.30 1.30 

9.0 28.00 1.42 
0.0 31.96 1.53 
!l. 0 36.00 1.84 
2.0 49.30 1.75 
13.0 44.80 1.36 

s. 0 49.50 1.97 
i5.0 54.40 2.07 
6.0 59.50 2.18 
7.0 84.80 2.28 
8.0 70.30 2.39 

9.0 76.90 2.49 
0.0 81.90 2.59 

1.0 2.0 E:E i:E 
3.0 loo.80 2.89 
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Table 34.-Area in square jeet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 21/z to l-Continued 

I 

Bottom width 
I 

Bottom width 
I 

Bottom width 
I 

Bottom width 

Depth , 6feet 7 feet 8 feet 9 feet 

r T A 

I I 
- --- --I r T A 

--- -- 

l&O 71.0 500.5 
13.6 73. b 536.6 
14.0 76.0 674.0 
14.6 78.5 612.6 
16.0 81.0 652.5 
16.6 83.5 693.6 

1% 6 101.0 1,016. 5 
19.5 103.5 AO67.6 

I.0 I 106.01,120.0 I 

:: 
52.0 265.51 

4. 
.;a; 2%;;; 

2 
56 0 297.8 
56.0 308.71 

2 
57.0 320.01 
69.5 349.1 

2 
62.0 379.5 
64.5 411.1 

6. 67.0 444.0 
6. 69.5 478.1 

9.3 
9.6 
9.8 

i: 38.0 39.0 138.Ol 145.7( 

2 40.0 41.0 153.a 161. 7( 
3. 42.0 170.M 

;: 44.0 43.0 178.5( 187.2l 
:: 45.0 46.0 206.2( 196. l( 

4. 47.0 214. M 

:: 48.0 49.0 224.M 233.7( 

2: 60.0 61.0 243.H 2b3.7( 
4. 52.0 264.M: 

5. 68.0 330.00( 
5. 60.6 35S.6: 
i: 63.0 390.5 

:: g50” 70.5 ‘m.; 490.6 

:: 4 54.0 2x73.5 
56.0 294.4 

6.0 56.0 305.5 
5.1 57.0 316.8 
5.24 68.0 3’26.3 

:: 74.0 76.5 539.6 577.1 

;: 79.0 81.5 616.0 656.1 

;: 
84:l yg.; 

:: 89.0 91. b 829.1 784.0 

8. 94.0 875. b 

8. 9. 2:; E:: 
9. 101. 5 1,022.l 

9. 104.0 1.073. 5 
9.7 106.51,126.1 

1 1 
0.0 109.01.180.0 

2.99 

2:: 
3.29 
3.39 

3.49 

pj 

3.88 

4.45 
4.56 
4.65 
4.74 
4.84 

4.93 
5.03 
5. 12 
5.22 
5.31 

5.41 
5.65 
5.88 
6.12 
6.36 
6.69 

6.83 

2 

ff 
8: 00 

8. 24 
8. 47 
8.71 
8. 84 
El. 18 
9. 41 

9.64 
0.88 
D. 11 

- 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2*/z to l-Continued - - 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

Deptl 

T A 
-- 

10.0 
10. b 

:t: 
12: 0 
12.6 

50.0 350.0 
62.5 380.6 
65.0 412.5 
67.5 445.6 
70.0 480.0 
72.5 515.6 

13.0 75.0 552.5 
13. b 77.5 590.6 
14.0 B-J.0 630.0 
14. b 62.5 670.6 
lb. 0 65.0 712.5 
lb. b 67.5 755.6 

16.0 
16.6 
17.0 
17. b 
13.0 
13.6 

19.0 
18. b 
20.0 

DO.0 800.0 
D2.5 845.6 
D5.0 892.5 
D7.5 940.6 

FE1 FEZ . I 

35.0 LOQ2.5 
17.5 Ll45.6 
LO. 0 1,m.o 

Deptl 

Bottom width 

__~ 

2: 
0:a 

::: 

ei 
1:s 

::: 

t: 
2:s 

::: 

:: 
3:s 

::: 

7.33 
7.57 
7.81 
8.06 
8. 29 
8. b3 

8.77 
9.01 
9. 25 
9.48 

zt 

0.20 
0.43 
0.67 - 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2$$ to l-continued 

Deptk 

::: 
:: 6:s 
7.0 

i:: 

::8" 

::: 

%:H 

10.0 
10. b 

:t: 
12: 0 
12.5 

12.0 

::: 
14: 6 

ii:: 

16.0 
16.5 
17.0 

:i-: 
1s: 6 

19.0 
19.5 
20.0 

BottpmeFidth Botts&y&idth 

I 

I I 

Bottom w 
2.7 feet 

’ ‘- ’ T A T A 

43.0 152.5 
44.0 161.2 
45.0 170.1 
46.0 179.2 
47.0 138.5 

48.0 198.0 
49.0 207.7 
50.0 217.6 
51.0 227.n 
52.0 238.9 

53.0 248.51 
54.0 259.2 
g.z g77; 

5710 292151 

58.0 304.0 
g9; yl5; 

61.0 339.71 
62.0 352.01 

fg.; f71; 

65:o 390: II 
66.0 403.2 
67.0 416.51 

68.0 430.M 
70.5 464.6 
73.0 SOD.5 
75.5 537.6 
78.0 576.0 
80.5 615.6 

83.0 656.5 
85; al;; . 

Ei s.: 
95.5 s79.6 

96.0 928.0 
00.5 977.6 
03.01,023.5 
05.51,080.6 
08.0 1,134.o 
10.5 1,138.6 

13.0 1,244.5 
15.5L301.6 
18.0 1,360.o 

-- 

47.0 172.5 
48.0 182.0~ 
49.0 191.71 
50.0 201.6 
51.0 211.71 

52.0 222.0 
53.0 232.51 
54.0 243.2 
55.0 254. 11 
56.0 265.2 

57.0 276.61 
58.0 288.M 
59.0 299.71 
60.0 311.61 
61.0 323.71 

g.22; z3; 

64.0 361:Z 
65.0 374.11 
66.0 387.2l 

67.0 400.M 
68.0 414.M 
69.0 427. 71 
70.0 441.61 
71.0 455. 71 

id th I Bott&ymw&dth 

6:7 
t4 4 76.5 74.0 490.0 527.6 

79.0 566.5 
6.9 81.5 606.6 

;:4 2:: ii%? 

I 
- 

4.16 
4.27 
4.38 
4.49 
4.60 

5. 25 
5.35 
5.46 
5. 57 
5.67 

5.78 
5.88 
5. 98 
6.09 
6. 19 

E 
6: 81 
7. 95 
7. 31 
7. 56 

7.81 

2; 

8.80 
9.05 

9.30 
0. 54 
9. 78 
0. a3 
0.27 
0. 51 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet. T. of travezoidal channels. 

side slopes 21)~ ‘td l-continued 

Dept: 

Bottom width Bottom width Bottom width Bottom width 

T A T 
-___-- 

33.0 41.36 1. 
34.0 48.00 1. 
35.0 54.80 1. 

36.0 62.00 1. 
37.0 60.30 1. 

43.0 117.36 2. 
44.0 128.09 2. 
46.0 184.80 2. 

46.0 144.00 3. 
47.0 153.30 3. 
48.0 162.80 3. 
49.0 172.50 3. 
50.0 182.40 3. 

51.0 192.50 3. 
52.0 202.80 3. 
53.0 213.36 3. 
54.0 224.00 3. 
65.0 234.26 4. 

56.0 246.W 4. 
67.0 257.30 4. 
58.0 268.86 4. 
50.0 280.50 4. 
60.0 292.40 4. 

61.0 304.50 4. 
62.0 316.80 4. 
63.0 326.36 5. 
64.0 342.00 5. 
65.0 854.90 5. 

66.0 368.00 5. 
67.0 331.36 5. 
68.0 394.86 5. 
69.0 408.50 5. 
70.0 422.40 5. 

71.0 436.56 5. 
72.0 450.80 5. 
73.0 465.36 6. 
74.0 480.06 6. 
75.0 494.90 6. 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2% to l-Continued 

Deptl 

--- 

::: 
if; 

12.0 
l%.S 

;~I~ g.; 

51.0 588:5 
33.5 629.6 
36.0 672.0 
38.5 715.6 

91.0 760.5 
93.5 806.6 
96.0 854.0 
B8.6 902.6 
31.0 952.5 
13.6 1,003.6 

16.0 
10. s 

:t : 
1s: 0 
18.6 

36.01,OM.O 
X3.51,169.6 
Il. 0 1,164.5 
13.5 1,220.6 
16.0 1,278.0 
18.5 J336.6 

19.0 21.0 1,388.5 
18.6 23.5 1,467.6 

x 26.0 1.520.0 

Deptl 

Bottom w 
35 feet 

ii-: 
0:s 

:: 
i:r 
1.6 
1.8 

22” 

t: 
2:s 

2: 

i:H 

2: 

2: 
4:a 

Bot~6m&dth 
I 

Botkm&dth 
I 

Bottom width 
30 feet 

T A 

id 

- 
I 

- 

2 
; 7: 7. 

2 
l! 
9: 
9. 

9. 
9. 

IO. 
IO. 
IO. 
10. 

I. 
.l. 
1 2 - 

th 

I 

Bott$mw&dth 

I 

Bottc5m&dth 

Bottom width 
32 feet 

T A 
--- 

82.0 57O.CH 
84.5 611.6: 
87.0 654.5 

z:: E:i 
94.5 790.6 

97.0 838.5 

LE:: zz 
04.5 989: 6 
07.0 1,042.5 
09.6LO96.6 

;~c$5& 

17:01:266.5 
19.6 1,325.6 
22.01,386.0 
24.61,447.6 

27.0 1, 510.5 
29.6 1.574.6 
32.01.640.0 

6.64 
6.91 
7.17 

;:E 
7.96 

9.75 
0.00 
0.25 

E 
1.00 

1.25 
1.49 
1.74 

- 

th 

T A I 
--__ 

62. 0 20.40 .39 
53.0 30.90 .5a 
54.0 41.66 .77 

55.0 62.50 .95 
56.0 
67.0 

E; ;:A; 

58.0 so:40 1.47 
59.0 98.10 1.84 

60.0 110.00 1.81 
61.0 122.10 1.97 
82.0 134.40 2.14 
03.0 146.90 2.30 
64.0 159.60 2.45 

65.0 172.50 2.61 
66.0 185.60 2.76 
67.0 198.90 2.91 
68.0 212.46 3.06 
69.0 226.10 3.21 

70.0 240.00 3.35 
71.0 254.10 3.50 
72.0 268.40 3.64 
73.0 232.90 3.78 
74.0 297.60 3.92 
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Table Sk-Area in square feet, A, top width in feet, T, and 
hydraulic radius in -feet. T. of travezoidal channels. 

Dept: 

--- 

9: 

.t: 
5:s 

2: 

t: 
Ii8 

::R” 

i:d 

G! 

2: 
6:s 

::2” 

:: 
9:s 

10.0 

::I! 
;;: ; 

12: 6 

it: 
;$ ; 

16: 0 
16.6 

2: 
17: 0 
11.6 

2: 

19.0, 
19.6 
20.0 

_ _ 

side S10pd 21,~ ‘to l-Continued 
~I 

Bottom v 
35 fee 

vidth 
t 

I I 

Bot~Om;idth 
I I 

Bott$Om&dth 

7--- I 
T A 

-- 

60.0 237.! 
61.0 249.1 
62.0 26l.I 
63.0 274.4 
64.0 287.1 

2: g.; 

67:0 3264 
68.0 339,s 
69.0 353.e 

70.0 367.5 
71.0 381.6 
72.0 395.Q 
73.0 410.4 
74.0 425.1 

75.0 440.0 
76.0 455.1 
77.0 470.4 
78.0 485.9 
79.0 501.6 

80.0 517.5 
‘31.0 533.6 
82.0 549.9 
83.0 566.4 
84.0 533.1l 

85.0 600.0 
87.5 643.1 
BO.0 687.5 
B2.5 733.1 
p:; v&l 

30.0 877.5 
02.5 928.1 
35.0 980.0 
37.5 1,033.l 
IO. 0 LO67.5 
12.5 1, 143.1 

15.0 1, 200.0 
17.5 1,258.l 
20.0 J317.5 
22.51,37&l 
25.0 1,440.O 
27.5 1,503.l 

30.0 1,567.5 
32.5 1.633.1 
35.0 1,700.o 
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Table 34.-Area in square feet, A, top width in feet, T, ahzd 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 2*/2 t 1 l-Continued 

97.0 450.90 4.5 

612.50 5.6 
633.60 5.S 
654.90 5.Q 
676.40 6.1 
698.10 6.2 

96.0 281.60 2. 106.0 313.60 2.92 
97.0 300.90 3. 107.0 334.96 3.09 
98.0 320.40 3. 108.0 356.49 3.26 

105.0 462.50 4. 512.50 4.38 
106.0 483.60 4. 535.60 4.54 

558.90 4.69 
582.46 4.85 
606.10 5.00 

777.60 6.04 
802.90 6.18 

121.0 10.0~ SOO.Olj 824.10 6.64131.0 6.51'"' 
830 
906:lO 001 

6 61 
6:75 

122.0 848.40 6.77 132.0 932.40 6.89 
123.0 872.90 6.91133.0 958.90 7.03 
124.0 897.60 7.05134.0 985.60 7.17 

125.0 922.50 7.1 135.01,012.50 7.31 ~~l~~l~~E~iif~l~~ 
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Table 34.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 21/z to l-Continued 

Bott;m&dth 

T A r 

I I --- 

40.01,150.00 7.99 
42.5 1,220.62 8.33 
45.0 L292.5 8.66 
47.5 1,365.6 8.99 
50.0 1,440.o 9.31 
52.5 1,515.B 9.63 

55.0 1,592.5 9.95 
57.5 1,670.B 10.27 
50.0 1,750.O 10.58 
j2.5 1.834l. 6 10.89 
55.OL912.5 11.20 
$7.5 1,995.6 11.50 

10.0 2, ON. 0 11.81 
r2. 5 2,165.B 12.11 
‘5.0 2.252.5 12.41 
‘7.5 2,340.B 12.70 
Ia 0 2,430.o 13.00 
12.5 2,520.6 13.29 
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Table 36.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

8.0 
9.2 

10.4 
11.6 
12.8 

14.0 
15.2 
16.4 
17.6 
18.8 

2; 
22.4 
23.6 
24.8 

16.00 1. 15.0 
18.92 1. 16.2 
22.08 1. 17.4 
25.48 1. 18.6 
29.12 1. 19.8 

:Ei :. 
21.0 

41:48 1: 
22.2 
23.4 

46.08 1. 24.6 
50.92 1. 25.8 

6.00 
7.92 

10.08 
12.48 
15.12 

18.00 
21.12 
24.48 
28.08 
31.92 

36.00 
40.32 
44.88 
49.68 
54.72 

7.00 . 11.0 
0.12 . 12.2 

11.48 
14.08 1: 

13.4 
14.6 

16.92 1. 15.8 

20.00 1. 17.0 

23.32 1. 26.88 1. :t: 
30.68 1. 20.6 
34.72 1. 21.8 

z% :: 2:; 
48.28 1. 25.4 
53.28 1. 26.6 
58.52 2. 27.8 

8.00 .71 
10.32 .82 
12.88 .93 
15.63 1.04 
18.72 1.14 

22.LXI 1.25 
25.52 1.35 
29.28 1.45 
33.23 1.55 
37.52 1.65 

42.00 1.75 
46.72 1.85 
51.69 1.95 
56.88 2.05 
62.32 2.15 

28.0 64.00 2. 29.0 68.00 2.24 
29.2 69.72 2. 30.2 73.92 2.34 
30.4 75.68 2. 31.4 80.08 2.44 
31.6 ii% 2 32.6 86.48 2.54 
32.8 33.8 03.12 2.63 

34.0 05.00 2. 35.0 lOO.OO 2.73 
35.2 101.02 2. 36.2 107.12 2.33 
36.4 109.08 2. 37.4 114.48 2.92 
37.6 116.43 2. 38.6 122.08 3.02 
38.8 124.12 3. 39.8 129.92 3.12 

45.8 172.72 3.M) 

Xl.0 =:::~~j 208.90 3.9 51.0 216.00 4.0 224.00 232.00 4.17 
52.2 226.32 4.1 53.2 234.52 4.26 54.2 242.72 4.27 
53.4 236.88 

4+.4 52.0 

245.23 

4.1 4.155.4 53.0 

253.68 4.36 
54.6 247.68 4.3 55.6 266.28 4.3 56.6 264.88 4.46 
55.8 258.72 4.41 56.8 267.52 4.4 57.8 276.32 4.56 
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*able 8S.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels. 

side slopes 3 to l-Continued 

Bott;mwyidth 

T A r 
--- - 

.-____________.. 

.._________. ___. 

.-____________-. 

- _ _ _ _ _ _ _ _ _ _ _ _ - 
..____________-. 
_ _ _ _ _ _ _ _ _ _ _ _ _ - 
_ _ _ _ _ _ _ _ _ _ _ _ - 

.___ .-_-._-. .-.. 
__-. .- -. .-_ 
____ --_- .___ --_ 
- _ _ _ _ _ _ _ _ - 
.___ _____ -__ __.. 

T A I 
--- 

8.4 

4:: 
Ei! .; 
6: 72 :; 

12.0 9.00 .’ 
13.2 11.52 .: 
14.4 14.28 .’ 
15.6 17.28 1.1 
16.8 20.52 1. 

24.0 25.2 t% :. 
26.4 55.03 2: 
27.6 
28.8 E% ; . . 

30.0 
31.2 
g2”8 

34.8 

Bottom width 
3 feet 

T A I 
--- 

3.0 330.00 4.9 
6.0 362.25 5.2 
0.0 396.0 5.4 
‘2.0 431.3 5.6 
‘5.0 468.0 5. g 
‘8.0 W3.3 6.1 

-_..._._._.__._ 

_-- __-.--.- .._- 
_.- -.--___. _.__ 

_-..___..--.-_. 
_-. --.-.-_. _-__ 
-_._..._.____-_ 

_________-_.__. 

- _ _ _ _ _ _ _ _ _ _ _. 

T A I 
I I 

9.4 
IO. 6 
Il. 8 

13.0 10.00 .i 
14.2 12.72 .S 
15.4 15.68 .s 
16.6 18.88 1.1 
L7.8 22.32 1.: 

19.0 26.00 1.: 

2:: ii% i:’ 
12.6 38:48 1.; 
13.8 43.12 1.: 

15.0 
26.2 
27.4 
28.6 
ZQ.8 

32.2 
33.4 

31.0 I 
82.32 2.1 
88.88 2.1 

g . 

76.00 I: 2.: 

$.; . $1 

Bottom width 
I 

Bottom width 
4 feet 5 feet 

T A 
-- 

4.0 346.cM 
7.0 372.7! 
0.0 407.0 
3.0 442.8 
6.0 430.0 
9.0 518.8 

2.0 559.0 
5.0 600.8 
8.0 644.0 
1.0 688.8 
4.0 735.0 
7.0 782.8 

0.0 832.0 
__- ._.. --. 
__- ._._._. 

_ _ _ _ _ _ _ 

_.- ---.---. 

_-- .-._-.-. 
_-. .--_-.-. 
_.- .-..-.-. 

- 

__ 

) 
i 

_ 
_ 

x - 

5.13 
5.37 
5.61 
5.84 
6.08 
6.32 

= 

6.56 
6.84 
7.03 

;:: 
7.75 

Bottom width 

T A I 
--- --- 

15.6 100.28 2. .6 164.88 2.75 
Is.8 107.52 2. 8 112.32 2.85 
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Table 36.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 3 to l-Continued - 

Dept 

- 

2: 

16.0 

::: 
260 

Bottom width Bottom width Bottom width 
6 feet I 7 feet I I 

Bottom width 
8 fnnt 0 Cat 

T A 
--- 

36.0 io6.a 
37.2 112.3 
38.4 119.8 
3&i ;;n:; 

42.0 144.0 
43.2 162.5 
44.4 161.2 
45.6 170.2 
46.8 179.5 

48.0 139.0 
49.2 198.7 
w.4 208.6 
5L; 2x; 

!E 2: 
62.4 321:4: 

2: 2: . 

2: ii%':: 
72.0 428.3 
75.0 465.8 
78.0 KM.0 
51.0 543.8 

54.0 M16.0 

02.0 884.0 
pi p:; 

Il. 0 1,023.a 
14.0 1,030.o 
Ii. 0 1, 137.8 

g.~JQlQ~ 

26:01:320.0 

4. 61.0 306.0 
:: 62.2 318.3 

i: 2: 6i8 iii:: 353.7 

6. 6. y:; 370:; 

2 73.0 76.0 440.0 477.3 

2 82.0 79.0 616.0 556.3 

r T A II- 

2 50.0 51.2 203.0 213.1 

:: ii:: z:: 
4. 54.8 244.8 

:: 57.2 66.0 2M.o 267.3 
4. 
4. 

gi 

4. so:8 

paw& 

302.7: 

!:51 !?: z:; 
5.7 

a 

74.0 451.0 

:: ii:! t% 
6.4 83.0 SO%.8 

-- 

2 61.0 52.2 228.2 21O.f 

4. 53.4 230.E 
4. 54.6 241.E 
4. 55.8 252.7 

4. 67.0 264.a 

:: ii::: 2::: 
:: 60.6 61.8 311.6 29Q.2 

4. 
2 

ii:: E:! 
65.4 349.6 

2 043.6 67.8 362.8 376.3 

E 
3.65 
3.75 
3.84 

3.94 
4.64 
4.14 

::: 

4.43 
4. 53 
4.62 
4.72 
4.82 

4.91 
5.01 
5. 11 
5. 21 
5.30 

2 
5. %a 
6.12 
6.36 
6. 00 

6.84 

5;: 

7.80 
8.04 
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Table %.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channel, 

side slopes 3 to l-Continued 

12.4 4.48 0. 
13.6 7.08 . 
14.8 9.92 . 

16.0 13.09 . 
17.2 16.32 
18.4 19.88 1: 
19.6 23.08 1. 
20.8 27.72 1. 

$% 

25: 6 

izp I; 

46.26 1. 
26.8 51.52 1. 

ii:! 69.00 75.52 2. 2. 
30.4 82.23 2. 

31.6 32.8 Es! it: 

34.0 88.00 2. 36.0 96.00 2. 38.0 104.00 2. 
35.2 94.92 2. 37.2 103.32 2. 
36.4 102.08 2. 38.4 110.88 2. 

3$.; ;;$.; ; 

37.6 109.48 2. 39.6 118.68 2. 41:6 127:SE 2: 
38.8 117. 12 2. 40.8 126.72 2. 42.8 136.32 3. 

40.0 125.00 3. 42.0 135.00 3. 44.0 145.00 3. 
41.2 133.12 3. 43.2 143.52 3. 45.2 153.92 3. 
42.4 141.48 3. 44.4 152.28 3. 46.4 163.08 3. 
43.6 150.0!3 3. 45.6 161.28 3. 47.6 172.48 3. 
44.8 158.92 3. 46.8 170.52 3. 48.8 162.12 3. 

52.0 217.00 4. 54.0 231.00 4. 56.0 245.06 4 
53.2 227.52 4. 55.2 241.92 4. 57.2 256.32 4 
54.4 238.23 4. 56.4 253.08 4. 58.4 267.88 4 
55.6 249.23 4. 57.6 264.46 4. 59.6 279.68 4 
56.8 260.52 4. 5’3.8 276.12 4. 60.8 291.72 4 

56.0 272.00 4. 00.0 2sE.00 4. 62.0 304.00 4 
59.2 233.72 4. 61.2 300.12 4. 63.2 316.52 4 
60.4 295.68 4. 62.4 312.48 4. 64.4 329.28 4 
61.6 307.88 4. 63.6 325.08 4. 65.6 342.28 5 
62.8 320.32 4. 04.8 337.92 4. 66.8 355.52 5 

T A r 

18.4 6.88 0.37 
19.6 10.68 .54 
20.8 14.i2 .70 

Et”, 

24: 4 

23.52 19.60 1.00 .85 

223.28 1.14 
25.6 33.23 1.27 
20.8 38.52 1.41 

2:: 44.00 1.54 
49.72 1.66 

30.4 55.68 1.79 
31.6 61.63 1.91 
32.8 63.32 2.03 

34.0 75.06 2.14 
35.2 81.92 2.26 
36.4 89.08 2.36 
37. 6 96.48 2.49 
38.8 104.12 2.60 

40.0 112.09 2.71 
41.2 120.12 2.82 
42.4 128.48 2.93 
43.6 137.08 3.04 
44.8 145.92 3. lb 

46.0 155.00 3.25 
47.2 164.32 3.36 
43.4 173.88 3.47 
49.6 183.68 3.57 
50.8 193.72 3.63 

52.0 204.00 3.76 
53.2 214.52 3.89 
54.4 225.28 3.99 
55.6 236.23 4.09 
56.8 247.52 4.19 

59.2 
60.4 

58.0 I 
270.72 
282.63 

61.6 
62.8 

259.00 I 4.30 
4.40 
4.w 

294.88 4.60 
307.32 4.70 

64.0 320.00 4.81 
65.2 332.92 4.91 
66.4 346.03 5.01 
67.6 359.43 5.11 
63.8 373.12 5.21 

71.2 
72.4 

70.0 I 
401.12 
415.43 

73.6 
74.8 

337.00 I 5.31 
5.41 
5.51 

436.03 5.61 
444.92 5.71 
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Table 36.-Area in square feet, A, top width in feet, T, and 

hydraulic radius in feet, r, of trapezoidal channels, 
side slopes 3 to l-Continued 

Dept 

Bottpn&dth 
I 

Boty2m&idth 

’ I 

--I I I 

BottpTmv&dth 1 Bottlyv&idth 

T- 
I T A c -- 

f;j fig 

79.0 51L8 
82.0 552.0 
35.0 593.8 

I T A 

5. 72.0 420.0 -r 5.7 75.0 456.7 
5.94 78.0 495.0 
6.1 81.0 534.8 
6.4 34.0 576.0 
6.6 87.0 618.8 

--l-L 
r T A 

- 

r 
-- 

1 
5 

_- 

) 
5 

5. so 

i:! 
6.54 
6.79 
7.04 

18. a 

68.0 637.0 
91.0 681.8 
94.0 723.0 
97.0 775.8 

100.0 825.0 
103.0 875.8 

106.0 928.0 
109.0 961.8 
112.0 1,037.o 
115.0 1,093.8 
118.0 1,152.O 
121.0 1,211.8 

Deptl 

22” 

:: 
3:8 

::: 
:: 
4:8 

11 
11 
11 

= 

;: 97.0 94.0 715.0 762.8 

;: 00.0 03.0 812.0 862.8 

2 06.0 69.0 915.0 1X8.8 

:: 12.01,024.0 
15.01,060.8 

: 21.0 18.0 1,139.O F&S. 8 1, 
i: 24.01,260.0 

27.01,322.8 

%i 
7.77 
8.01 
8.25 
8.50 

8.74 
8.93 
9.22 
9.46 
9.70 
9.95 

0.19 
0.43 

!O. 67 - - 

42.0 99.00 2.30 
43.2 107.52 2.43 
44.4 116.28 2.56 
45.6 125.28 2.68 
46.8 134.52 2.80 

46.0 136.00 2. 48.0 144.06 2.92 
49.2 153.72 3.04 
50.4 163.66 3.16 
51.6 173.88 3.26 

46.8 155.52 3. 48.8 165. 12 3. 50.8 174.72 3. 52.8 184.32 3.38 
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Table 36.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side slopes 3 to l-Continued 

T A 
-- 

48.0 165.Oi 
49.2 174.7: 
60.4 184.61 
51.6 194.81 
52.8 205.3: 

k; 2lg 

56:4 238.0; 
57.6 249.41 
58.8 261.1: 

g.; g7&4 

62: 4 297. c 
:; g.;t 

. : 

66.0 338.0( 
67.2 349.3: 
68.4 362.81 
69.6 376.61 
70.8 390.7: 

72.0 405.M 
73.2 419.5: 
74.4 434.2 
75.6 449.25 
76.8 464.5: 

78.0 486.04 
81.0 619.7! 

iti I%! 
60.0 8&o 
93.0 693.8 

96.0 741.0 
99.0 769.8 
02.0 340.0 
05.0 891.8 
08.0 945.0 
11.0 999.8 

14.0 1,056.O 
17.0 1, 113. 8 
20.01,173.0 
23.0 L233.8 
2601,296.o 
29.0 1,359.8 

32.0 1,425.0 
35.0 $491.8 
38.01,560.0 

th I Botgy!w;idth 
I 

Bottom width 
24 feet 

- ---IL r T A 

3.51 
3.62 
3.73 

;E 

4.07 
4.18 
4.29 
4.40 
4.61 

4.61 
4.72 

::: 
5.04 

5.15 
5.25 
6.38 
5.46 
6.57 

5.67 

tit 
5.93 
6.69 

6.19 
6.46 
6.70 
6.96 
7.21 
7.46 

7.71 

I;; 

8.71 
8.95 

9. al 
9.46 
9.69 
9.94 

ii:: 
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Table 85.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels, 

side slopes 3 to l-Continued 
Bol 

T 
-. 

z: 
30: 8 

32. 0 

E4” 
35:6 
35.8 

41.6 
42.8 

44.0 
45.2 
46.4 
47.6 
48.8 

50.0 
51.2 
52.4 

58.0 
57. 2 

::“6 
SO.8 

23.0 
?a. 2 
70.4 
71.6 
72.8 

74.0 
75.2 
76. 4 
77.6 
78.8 

IO. 0 
11. 2 
12.4 
13.6 
14.8 

A r 

13.28 0.38 

ZE? :E 

35.06 .91 
42. 72 1.08 
50.58 1.24 
58.83 1.49 
67.32 1.55 

76.00 1.70 
84.92 1.86 
94.08 1.99 

103.48 2.14 
113.12 2.23 

123.06 2.41 
133.12 2.55 
143.48 2.63 
154.08 2.81 
184.92 2.94 

176.09 3.07 
187.32 3.20 
193.88 3.32 
210.68 3.45 
222.72 3.57 

235.09 3.69 
247.52 3.81 

EZ Et 
286:52 4.17 

300.90 4.29 
313.72 4.41 
327.68 4.52 
341.88 4.64 
356.32 4.76 

371. CO 4.88 

2;: ti “5: El 
416.48 5.20 
432.12 5.31 

448.06 5.42 
464.12 5.53 
480.48 5.64 
497.08 5.75 
513.92 5.86 

531.00 5.97 
548.32 6.0s 
565.88 6.19 
583.68 6.30 
601. 72 6.46 
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Table 36.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels, 

side sloDes 3 to l-Continued 

A rT 
I-I I __- -- 

Bott8m;idth BotFOm-&dth 

I. I”/“/ 

I 
Bot~2m;idth 

A , 
-- 

6.4 92.0 6ZO.Ol 
6.7 95.0 666.7! 
6.9 98.0 715.0 
7. 

4 

101.0 764.8 
7.48 104.0 816.0 
7.74 107.0 868.8 

6.51 

Ei 
7.30 

::ii 

16.0 
16.5 107.0 897.8 
14.0 110.0 9520 
14.6 
16.0 
1s. 5 

I 104.0 845.0 

113.01,097.8 
116.01,065.0 
119.0 1,123,s 

10.0 122.0 1,184.0 
16.6 125.01,245.8 
17.0 128.01,309.0 

18.0 134.0 1,440.O 10. 

7. 
8.1 111.0 
8.41 

“I 

108.0 897.0 
951.8 

114.0 1, Kl8.0 
8.6 117.01,065.8 
8.91120.0 1,125.O 
9.1 123.01,185.8 

7. 10.0 923.0 
8. 13.0 978.8 

:: 16.0 19.0 1,036.O 1,094,s 

i: 22.01,155.0 25.0 1,216.8 

i: 
28.01,2aO.o 
31.0 1,344,8 

i: 34.0 37.0 1,411.0 1,478.S 

iI 40.01,548.0 43.0 1,618.8 

8.08 
8.34 
8.59 
8.85 
9. 10 
d36 

9.61 
9.86 
0.11 

.O. 36 
0.61 

.o. 86 

Il. 11 
Il. 36 
Il. 61 
- 
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Table 86.--Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, T, of trapezoidal channels. 

side slmes 3 to l-Continued 
-i 

BottTYeZ 

T A 
-- 

65.0 250.0 
66.2 263.1 
67.4 276.4 
68.6 290.0 
69.8 303.9 

71.0 318.0 
72.2 332.3 
73.4 346.8 
74.6 361.6 
75.8 376.7 

77.0 392.0 
78.2 407.5 
79.4 423.2 
80.6 439.2 
81.8 456.5 

g.; y2.y 

55:4 5Q5.6 
86.6 522.8 
67.8 540.3: 

89.0 558.0 
90.2 575.9: 
91.4 594.01 
92.6 612.41 
D3.8 6331.1: 

D5.0 1X0.a 
98.0 6Q8.a 
01.0 748.0 
D4.0 7QQ.3 
g.; 82; 

. . 

13.0 962.0 
16.0 1,019.3 
IQ. 0 1,078.O 
22.01,138.3 
gym.; 

. , 

31.0 1,328.o 
34.0 1,394.3 
37.01,462.0 
40.01,531.3 
43.01,662.0 
16.0 $674.3 

$9.0 1,748.0 
5201,823.3 
56.01,QaJ.o 

id 

- 

I 

E 
6: 62 

.Kli 

6.88 
6.01 
6.13 

E 
$i 
6:83 6.96 
7.96 
i% 
7: 92 
8.20 
8.47 

0.37 “0% 
1.16 
1.43 
1.69 

1.95 
2. 21 
247 
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Table 35.-Area in square feet, A, top width in feet, T, and 
hydraulic radius in feet, r, of trapezoidal channels. 

side slopes 3 to l-Continue rd 

83.00 
100.32 1. 
117.88 1. 
136.68 1. 
153.72 1. 

172.00 1. 
160.52 2. 
209.28 2. 

ii% ;: 

3.0 207.00 2. 88.0 237.00 2. .O 267.09 2. 
a.2 222.72 2. 89.2 254.72 2. .2 286.72 2. 
0.4 238.68 2. 90.4 272.68 2. .4 306.68 3. 
1.6 254.83 3. 91.6 290.88 3. .6 326.88 3 
2.8 271.32 3. 92.8 309.32 3. 02.8 347.32 3 

4.0 288.00 3. 94.0 323.00 3. 04.0 368.00 3 
5.2 304.92 3. 95.2 346.92 3. 05.2 388.92 3 
6.4 322.08 3. 96.4 366.08 3. 06.4 410.08 3 
7.6 339.48 3. 97.6 385.48 3. 07.6 431.48 3 
8.8 357.12 3. 98.8 405.12 4. 98.8 453.12 4 

0.0 376.00 4. 
1.2 393.12 4. 1.2 445.12 4. 
2.4 411.43 4. 2.4 465.48 4. 
6.6 430.08 4. 3.6 486.08 4. 
14.8 448. 92 4. .8 506.92 4. 

6.0 468.09 4. .o 528.00 4. 
17. 2 487. 32 4. .2 549.32 5. 
18.4 506.88 5. .4 570.88 5. 
19.6 526.68 5. .6 592.68 5. 
0.8 546.72 5. 0.8 614.72 5. 

12.0 567.00 5. 2.0 637.00 5. 
w.2 537.52 5. 3.2 659.52 5. 
14.4 t?oa. 28 5. 4.4 682.28 5. 
15.6 629.28 5. 5.6 705.28 5. 
l6.8 650.52 5. 6.8 728.52 6. 

k3.0 672.00 6. 28.0 832.00 f 
B.2 693.72 6. 29.2 857.72 f 
IO. 4 715.63 6. 30.4 883.68 I 
11.6 737.88 6. 31.6 809.88 ( 
12.8 760.32 6. 32.8 Q36.32 I 

14.0 783.09 6. 24.0 873.09 6. 
15.2 805.92 6. 25.2 897.92 7. 
t6.4 829.08 6. 26.4 923.08 7. 
17.6 352.48 7. 27.6 948.48 7. 
18.8 876.12 7 28.8 974.12 7. 

T A r 
I I --- 

92.4 36.48 .39 
93.6 
94.8 

I I 
%i :E 

96.0 93.00 .97 
97.2 112.32 1.15 
98.4 131.88 1.33 
99.6 151.68 1.51 
90.8 171.72 1.69 

02.0 192.00 1.87 
03.2 212.52 2.05 
04.4 233.28 2.22 
05.6 254.23 2.39 

.X5.8 275.52 2.66 

(08.0 297.09 2.73 
109.2 318.72 2.89 
no.4 340.68 3.06 
ill.6 362.88 3.22 
112.8 385.32 3.38 

114.0 I 408.M) I 3.54 
115.2 430.92 3.70 
116.4 454.08 3.85 
117.6 477.48 4.01 
118.8 501.12 4.16 

120.0 525.00 4.32 
121.2 549.12 4.47 
122.4 573.48 4.62 
123.6 598.08 4.77 
124.8 622.92 4.92 

126.0 648.00 5.06 
127.2 673.32 5.21 
128.4 698.88 5.36 
129.6 724.68 5.W 
139.8 750.72 5.64 

132.0 777.00 6.79 
133.2 893.52 5.93 
134.4 830.28 6.07 
135.6 857.28 6.21 
136.8 884.52 6.35 

138.0 912.00 6.49 
139.2 939.72 6.62 
146.4 Q67.63 6.76 
141.6 QQ5.8E 6.90 
142.8 1,024.32 7.03 

144.0 1,053.OO 7.17 
14‘5.2 1,081. Q2 7.30 
146.4 1,111.08 7.43 
147.6 1,140.48 7.67 
148.8 1.170.12 7.70 



HYDRAULIC AND EXCAVATION TABLES 211 

Table 36.-Area in square feet, A, top width in feet T, and 
hydraulic radius in feet, T, of trapezoidal channels: 

side slopes 3 to l-Continued 

13.0 138.0 
:3.; yl:; 

2: 
ia 

:I%: 
153.0 

16.0 156.0 
10.6 159.0 
g.: y!26!2; 

io 168.0 
18.6 171.0 

166.0 1,883.o 
169.0 1.971.8 
172.0 2.057.0 
175.0 2, 143.8 
178.0 2,232.0 
181.0 2,321.B 

547.0 
626.8 
70~. n 
790.8 
875.0 
960.8 

176.0 2,1X3.0 
179.0 2,136.a 
182.0 2,227.0 
185.0 z318.8 
188.0 2,412.0 
191.0 2,506,s 

9.74 
10.06 
10.35 
10.65 
10.95 
11.26 

1.0 5691.8 13.00 
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Table 36.-Discharge in second-feet of Cipolletti weirs, computed 
from Q=S.XV LHsl2 

Depth 
on 

cxent 
:rc?& 

i- 
I 1 

Length of 7 

l@O Leo 

z 
- 

4 
.- 

c in feet 
- 

600 
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Table 36.-Discharge in second-feet of Cipolletti weirs, computed 
.from Q=S.SW LH3!2-Continued 

Length of w( G in feet 

1.561 

LOl2 

w46 
1,080 
1.114 
!,148 
C,182 

t.217 
!,251 
!,286 

is 
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Table 36.-Discharge in second-.feet of Cipolletti weirs, computed 
from Cl=3367 LH3/2-Continued 

DeP& 
on 

crest 
(feet) 

Length of weir in feet 

500 ooo 

E4 
1:760 

::z 

2.103 

2.m 

t:!:: 
8% 
3:098 

$:t 

2.382 
y4 
a:491 
8,527 
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Table 36.-Discharge in second-feet of 
from Q=S.S67 LHafl--C 

Cipolletti weirs, computed 
!ontinued 

iii:! 
iG7.8 
174.8 
81.7 

123.8 
'30.9 
'38.0 
145.1 
'52.2 

1.311 
1.32: 
1,331 

::15 

1,378 

::1 
:*g 
. 

1,606 

!,708 
I.722 
;,;$j 
1:763 

::K 
303 

:% 

:E 

1.96f 
1,QSi 

yg 
$00 
1,521 
L541 
i.562 
A583 
1.663 
1,624 
t&i 

1.666 
!,687 
!.708 
!,729 
$750 
!.771 
!.793 
;g; 
1,357 

Len - 
408 

gth - 
I 

of v .- 

580 

veir in feet 

698 
- 

5,332 
5,374 
5,416 
5,458 
5,500 
343 
i.685 
i-628 
i.671 
i.713 
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Table 36.-Discharge in second-feet of Cipolletti weirs, computed 
from Q=3.367 LHVZ-Continued 

Depth 
I- 

Length of weir in feet 
on 

crest 
(f=t) 

1.1 
E 

tt . 

t3 

rf 

ii 

93 

!I: 
0.0 

2 

2: 

$j 

8 

2: 
d0 

% 

it 
is 

3 . 

ti 
lo* 

ii 

H 

10 

ii 

ii 
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Table 36 is not accurate for heads of water on the weir crest 
grent,er 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 crest in table 36 should 
be increased by 1.5 times h, the velocity of approach head com- 
puted from v2t 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 the 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 His 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 t’he 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, Q=S.S67 L(nH)S/2 

d 
b 

“2 
.3 
:: 
:: 
.7 
:i 

T 
_- 

- 

0.3 

Loo0 
I.005 

.985 

.959 

.923 
,892 
.846 
,787 
.703 
.574 

- 

- 

0.01 

--- 

I.004 
1.003 

.982 

.956 

.926 

:E 
,780 

: % 

- 

.- 

- 

OAT2 

I.006 
1.002 

.980 
,953 

22 

5% 
,681 
.539 

- 

.- 

- 

- 

0.03 

1.006 
LOOQ 
,977 
.950 
.919 
,880 

:E 
.669 
.52O 

- 

0.04 

1.007 
,998 
,975 
.947 
.915 
,875 
.824 
.758 
.656 
,498 

- 

- 

0.05 

1. Ml7 
.996 
.972 
,944 
,912 
,871 
,816 
,750 
.644 
,471 

.- 

- 

0.00 

.- 

1.007 

:% 
,941 
.QQ8 
.866 
.813 
,742 
,631 
,441 

0.07 

-- 

1.W6 
,992 
,967 

:iE 
,861 

:% 
,618 
,402 

- 

1 

- 

0.08 

1.006 
.989 
,864 
.935 

$2 
:E 
,604 
,352 

0.03 

1.005 
,987 
.961 
.932 
,896 
,851 
.794 
,714 

:E 
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Ta.ble 38.-Discharge in second-feet per foot of length over sharp- 
crested vertical weirs without end contractions’ 

[Computed from the formula (l+O.55&)~h&h 

(h=observed head. in feet; pcheight of weir, in feet; L=length of crest, in feet: 
O=disehare :e in see and-feet.)1 

P 

\ 
h 

-- 

2 4 6 8 10 20 so 
-__ -- ___- 

0.13 
.33 

:Z 

0.13 
.33 
.58 
.&3 

0.13 
.33 
.58 
.87 

0.13 0.13 0.13 
.33 “2 

:Z 
.58 :E :2 
.87 .87 .87 

1.23 
1.62 
2.04 
2. 50 
3.09 

1.21 
1.59 
1.99 
2.43 
2. m 

1.21 
1.58 
1.98 
2.41 
2.88 

1.21 
1.57 
1.97 
2. 40 
2. 86 

1.20 
1.57 
1.97 
2.40 
2.85 

3.53 
4.10 
4.69 
5.32 
5. 99 

3.40 
3.93 
4.48 
5.07 
5.68 

3.36 
3. 88 
4.42 
4.99 
5.56 

3. 34 
3. 85 
4.38 
4.94 
5.52 

3.33 
3.64 
4.36 
4.92 
5.49 

6. 20 

Ei 
8:18 
8.89 

i:X 
7.39 
8.05 
8.74 

6.08 
6. 69 

;:ii 
8.65 

10.58 
11.44 
12.33 
13.25 
14.20 

9.67 
10.65 
11.46 
12.29 
13.15 

9.62 
10.37 
11.14 
11.93 
12.75 

9.44 
10.17 
10.91 
11.67 
12.45 

9. 34 
10.05 
10.78 
11.52 
12.28 

1.21 1.20 
1.56 1.57 
1.98 1.97 
2.41 
2.86 ;:li 

3. 35 3. 33 
3.S6 3.83 
4.40 4.36 
4.96 4.91 
5.55 5.48 

6. 16 6.07 
6. 78 
7.43 ET 
8.09 7.96 
8. 79 8.63 

9.51 9.32 
10.24 10.02 
10.99 10.75 
11.77 11.48 
12.56 12.24 

13.37 13.02 
14.20 13.80 
15.05 14.60 
15.92 15.42 
16.81 16.25 

17.71 17.10 
18.64 17.96 
19.58 
20.54 :t: 
21.52 20.63 

22.51 21.55 
23.52 22.48 
24.55 23.43 
25.60 24.39 
26.60 25.37 

27.74 26.35 
28. 84 27.34 
29.96 28.35 
31.09 
32.24 2: 

’ 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. If a 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. 

15.18 
16.17 
17.19 
18.23 
19.29 

14.03 
14.92 
15.84 
16.79 
17.75 

13.59 
14.44 
15.31 
16.21 
17.12 

13.25 
14.07 
14. w) 
15.76 
16.63 

13.06 
13.85 
14.65 
15.48 
16.32 

20.38 
21.50 
22. 64 
23. 80 
24.98 

18.74 
19.74 
20.77 
21.82 
22.89 

18.06 
19.01 
19.98 
20.98 
21.99 

17.52 
18.42 
19.34 
20.23 
21.24 

17.18 
18.05 
18.93 
19.83 
20.75 

26.20 
27.42 
28.67 
29.94 
31.23 

23.98 
25.09 
26.23 
27. 38 
28.55 

23.01 
24.00 
25.13 
26.22 
27.32 

22.22 
23.20 
24.21 
25.23 
26.27 

21.69 
22.62 
23. 58 
24.56 
25.54 

32.54 
33.67 
35.22 
36.59 
37.99 

29.74 
30. 96 
32.18 
33.43 
34.70 

28.45 
29.59 
30.75 
31.92 
33.12 

27.32 
23.39 
29.48 
30.58 
31.70 

26.55 
27.56 
28.59 
29.63 
30.68 
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Table 38.-Discharge in second-feet per foot of length over sharp- 
crested vertical weirs without end confractionsl-Continued 

2 

39.4 
40. a: 
42. Z 
43.7! 
45. z 

46. 7: 
48.2! 
49.7< 
51.3f 
52.94 

2 f’ L 
57.7t 
59.4; 
61. Of 

62.77 
64.4E 
66. lf 
67.91 
69.6: 

71.42 

Z:E 

2 E 

80.4E 
82.32 

8 it 
87.97 

89.89 
91.82 
93.76 

E: ;i 

99.68 
101.69 
103.70 
105.73 
107.78 

109.84 
111.91 
113.99 
116.09 
118.20 

2: 2 
124.62 
126.79 
123.97 

131.16 
133.36 
135.58 
137.82 
140.06 
142.31 

- 
4 6 

35.95 
37.23 
38.61 
39.% 
41.3: 

42.6s 
44.09 
45.N 
40.93 
48.3F 

49.85 
51.34 
52.83 
54.34 
55. BE 

57.43 
59. cm 
60.58 
62.18 
63.79 

65.42 
67.07 
68.74 
70.42 
72.11 

73.82 
75.55 
77.29 
79.04 
80.81 

82.60 
84.40 

ii:: 
89.90 

91.75 
93.63 
95.51 
97.42 
99.34 

101.27 
103.21 
105.17 
107.14 
109.13 

111.13 
113.15 
115.18 
117.22 
119.27 

121.34 
123.42 
125.51 
127.63 
129.74 
131.87 

34.33 
35.56 
36.80 
38.07 
39.35 

40.65 
41.96 
43.29 
44.04 
46.00 

47.38 
48.79 
50.19 
51.62 
53.07 

54.53 
56.00 
57. 50 
59.01 
60.53 

Ei 
65. 20 
88.78 
68.38 

70.00 
71.63 
73.28 
74.94 
76.61 

78.30 
80.01 
81.73 
83.46 
85.21 

86.97 
88.75 
90.54 
92.34 
94.16 

90.00 
97.84 
99.70 

101.57 
103.46 

105.36 
107.23 
109.21 
111.15 
113.10 

115.07 
117.05 
119.04 
121.05 
123.07 
125.10 

8 
-_ 

33.4 
34. 51 
35.71 
37. M 
38.2: 

39.41 
40.7: 
42.01 
43.3( 
44.H 

45.9: 
47.2; 
48.6: 
49.91 
51.3! 

22 
55.6: 
57.05 
58..% 

60.01 
61.X 
63. Oc 
04.53 
66.06 

67.N 
69.17 

Pi: ii 
73.94 

75.56 
77.19 
78.84 
80.50 
82.18 

ii!:!:: 
87.29 
89.02 
90.76 

92.52 
94.29 
96.07 
97.37 
99.68 

101.50 
103.34 
105.19 
107.06 
108.93 

110.82 
112.72 
114.64 
116.57 
118.51 
120.46 

- 

-- 

: 

: 
I 

1 

i 
1 
I 
T 

I 
1 

t 
I 

I 

, 
I 

, 
I 

/ 

- 

10 

32.8: 
33.91 
35.14 
36.3: 
37.5: 

38.74 
39.9i 
41. x 
42.4t 
43.71 

45. CK 
46.31 
47.62 
48.94 
50.29 

51.64 
53.02 
54.40 
55.84 
57.22 

58.65 
60.09 
61.55 
63.02 
04.54 

66.00 
67.52 
69.04 

CE 

73.70 
75. 28 
76.88 
78.48 
80.11 

81.74 
83.39 
85.25 
86.72 
88.41 

90.11 
91.82 
93.55 
95.28 
97.04 

98.80 
loo. 58 
102.37 
104.17 
105.99 

107.82 
109.65 
111.50 
113.37 
115.25 
117.14 

20 

31. 74 
32.82 
33.92 
35.04 
36.17 

37.21 
38.45 
39.61 
40.78 
41.96 

43.16 
44.38 
45.84 
46.83 
48.08 

49.34 
50.61 
51.90 
53.20 
54.50 

55.82 
57.16 
58.54 
59.9s 
61.23 

62.61 
64.00 
65.40 
66.81 
88.24 

69.68 
71.13 
72.59 
74.06 
75.55 

77.04 
78.55 
80.06 
81.59 
83.13 

84.69 
88.25 
87.82 
89.40 
91. oil 

92.61 
94.23 
95.80 
97.49 
99.14 

100.80 
102.48 
104.16 
105.85 
107.56 
109.27 

30 

31.47 
32.53 
33.61 
34.70 
35.80 

36.91 
38.03 
39.17 
46.31 
41.47 

42.64 
43.83 
45.02 
46.22 
47.44 

43.67 
49.91 
51.16 
52.42 
53.70 

54.98 
56.27 
57.58 
58.90 
00.22 

61.56 
62.91 
04.27 
65.64 
67.02 

Ea. 41 
69.81 
71.23 
72.65 
74.09 

75.53 
76.98 
78.44 
79.92 
81.40 

82.90 
84.41 
85.92 
87.44 
88.98 

9Q. 52 
92.08 
93.65 
95.22 
96.80 

98.40 
loo. 00 
101.62 
103.25 
104. SE 
106.52 
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Table 39.-Multipliers for broad-crested weirs of rectangular 
cross section (Type a, pg. 2) 

[9-hei& of weir; c=width of cmt; h=obeemed head; & in feet.] 

9 
c 
L 

::: 
; 
. 

X:2 
t:: 
6.0 

7.0 

!3 
1o:o 

4 
II 

a 

4.6 4.6 
2.6 6.6 
- 
. . . . 
asa 

JE 
835 

,...I 
. . . I 

,..., 
,...s - 

- 
. . . . 

:E 

:E 

.711 

:E 

:;:t 

I . . . 
. . . . 
. . . . 
*... - 

1.25 
A3 

.821 
.997 

i:; 

1.00 

::ii 

::iZ 

::iZ 

:z L 

1.25 
93 

.792 

:t:i 
1.00 
1.00 

1.06 

::iG 

::Ei 

;:: 

1’00 A 
ova 

- 
1.25 
1.66 

1.25 
3.17 

1.00 

1:: 

1:oo 

::% 

::!i 
! doul 

- - 
1.25 
5.88 

.797 
a12 
.834 

8 

- 
1.25 
3.98 
- 
,801 
:% 
.792 
IQ0 

.77 
.77 
.77 
.77 - 

1.25 1.21 
2.24 6.30 

694 
.794 

:E2 
.78 

1’:: 
.77 
.77 - 

:% 

:ZQ 
.78 

:‘?‘: 
.I7 
.77 

Fro. 2.-Types of weirs. 
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Table 40.-Multipliers for weirs of trapezoidal cross section 

tp-heipht of weir. in feet; c=wldth of crest. In feet: s=ytrem slope; #-down- 
stream dope; Iw-=obeerved head. in ea.) 

TYpe b. fig. 2 fipec4.a 

4.65 
7.00 

L67:l 
. . . . . 

:zt 
1:024 

':% 

-I I 9 4.9 4.9 
c .33 .66 

; I I t1 t1 

4.9 

;:Y 

1.066 

t*E 
p; 

1.043 

::i-E 
. . . . 
. ...* 

. . . . . 

. . . . 

. . . . 

. . . . . 

4.9 

!g 

1.095 
1.071 

;:E& 

xi 
11023 
. . . . . 
I.... 

. . . . . 

. . . . . 

. . . . . 
,.... 

4.Q 
.66 

g: 

-l-l- 
h 

3 
1:; . 

1.071 
1.060 

:t% 
l&7 

:.:: 
1:056 
. . . . . . 
. . . . . . 

. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 

f:f 
;:i 
. 

1085 1.087 
1.072 1.084 
1.064 1.081 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

2: 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

1:: 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

1.017 

::Ei I 
:~~ 
.930 ............. ............. I . . . . . . , . . . . . . . 

::::::I:: 
. . . . . . 1.. 

. . . 

. . . 

. . . . 

Table 41.-Multipliers for compound weirs 

~=&lght of w&r. In feet; h=ohaervcd head, in feet.) 
-  

-  -  

- .  

.  

-  

11.25 
- 

i 

-. 

-. 

t 

t 
1 

; 

- 

5.23 ii.26 11.26 

i 

11a1 

- 

& 

11.25 

I 

ii35 
- 

m 

4.57 4.56 4.53 
--- 

4 8 I I h 

. . . . . . . . . . . ...* 
a43 a36 .929 
“8 ;;; ag 

SO6 826 :947 

.Q41 

:Et 
1:109 
1.118 

Eii 
.98 
.98 

.97 
1:; 
.97 

. . . . . 
:E 
.988 

1.000 
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Table 42.-Discharge of sharp-edged rectangular submerged 
orifices in second-feet, computed from the formula 

Q=O.Sl 4 bi A 

“:i 
.03 
.04 
.06 

2; 

:: 
. 10 

.11 

2: 

2: 

I;! 
.a! 

:E 

.2f 

3 

:E 

:: 

;p 

:: 

:: 
0.4 - 

- 
I 

0.211 

0.122 
0.173 
0.212 
0.245 
0.273 

E:E 
0.424 
0.489 
0.547 

0.367 
0.518 
0.635 
0.734 
0.8X1 

E?l 
0: 691 
0.734 
0.773 

0.899 1.193 1.497 1.797 
0.971 1.294 1.617 1.941 
1.037 1.383 1.729 2.074 
1.101 1.468 1.835 2.201 
1.160 1.557 1.933 2.320 

0.406 0.811 1.217 
0.424 0.347 1.271 
0.441 0.882 1.323 
0.458 0.915 1.373 
0.474 0.947 1.421 

0.489 
0.504 

00:~ 
0.547 

0.978 1.467 1.956 2.445 
1.008 1.512 2.016 2.520 
1.037 1.556 2.075 2.593 
1.066 1.599 2.132 2.665 
1.094 1.641 2.188 2.735 

0.561 1.120 1.681 
0.574 1.148 1.722 
0.587 1.172 1.759 
0.600 1.198 1.797 
0.612 1.223 1.824 

Ei! 
0: 646 
0.65% 
0.67C 

0.681 
0.69: 
0.701 
0.71: 
0.7% 

K 
0.7s 
0.76 
0.77* 

1.247 
1.270 

::iE 
1.33s 

1.36: 
1.38: 
1.40! 
1.4% 
1.44( 

1.48’ 
1.481 
1.501 
1.5x 
1.54 

1.871 2.494 3. ll i 
l.QlX 2.541 3.17f 
1.94: 2.58 3.28 
1.97f 2.6% 3.29: 
2. oo( 2.671 3.34: 

2.04! 2.7% 3.40: 
2.07: 2.7& 3.45! 
2.10: 2.81( 3.51: 
2.131 2.85: 3.56 
I. 16! 2.8% 3.61, 

2.20 
2.23: 
2.26: 
2.23 
2.32 

Cross-sectional area A of orifice, square feet 

0.6 
_- 

0.76 

--- 

1.0 

0.489 

;: !g 
0.978 
1.093 

1.622 
1.694 
1.764 

::iE 

2.241 
2.2Qc 

z% 
2: 44c 

--. 

1.25 

-- 

1.5 
-- 

0.611 0.734 
0.864 1.037 
1.059 1.271 
1.223 1.468 
1.367 1.640 

2.027 2.433 
2.118 2.542 
2.205 2.645 
2.287 2.745 
2.369 2.842 

2.934 
3.024 
3.112 

;g; 

2.801 
2.87C 
2.931 
2.9% 
3.057 

3.361 
3.464 
3.5li 
3.591 
3.66f 

i: 21 
3.88: 
3.9% 
4.01: 

4. OS! 
4.141 
4.21. 
4.27 
4.33 

3.66’ 
3.7% 
3.771 
3.81 
3.86 

4.40 
4.46 
4.52 

::EZ 

2.0 
-- 

Ef 
1.483 
1.712 
1.913 

0.978 
1.382 
1.694 
1.957 
2.186 

2.097 2.396 
2.265 2.588 
2.420 2.766 
2.633 2.935 
2.707 3.094 

2.839 
2.965 
3.086 
3.203 
3.316 

3.912 
4.032 
4.150 

:% 
3. Q21 4.482 
4.018 4.592 
4.103 4.690 
4.193 4.792 
4.28ll 4.891 

4.365 
4.446 
4.530 

44: “6:; 

4.988 

2 YE 
5.276 
5.356 

5.452 
5.523 
5.620 
5.704 
5.784 

5.868 
5.952 

:: % 
6.183 
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Table 42.-Discharge of sharp-edged rectangular submerged ori- 
fices in second-feet, computed from the formula Q=O.Sl~‘hgH A- 

Continued 

I H;d 

fee’t 

Cross-sectional are8 A of orifice, square feet 
- --- -- 

0.26 0.6 0.78 1.0 1.26 l.b 1.75 2.0 
_- --- -- -- 

“:Z 
.I3 

:E 

0. 783 1.567 2.350 3.133 3.917 4. 700 5.483 6.266 
0.792 1.585 2.377 3.170 3.962 4.754 5.547 6.339 
0.802 1.604 2.406 3.208 4.010 4.812 5.614 6.416 
0.811 1.622 2.433 3.244 4.055 4.886 5.677 6.488 
0. am 1.640 2.461 3.281 4.101 4.921 5.741 6.583 

.46 0.829 1.659 

.47 0.839 1.678 

.48 0.5&i 1.695 

.48 0.855 1.712 

.b6 0.865 1.729 

“2% 
2.542 
2.568 
2.594 

.bl 

.b2 

:E 
.bb 

0.873 1.746 2.620 
0.882 1.763 2.645 
0. am 1.786 2.670 
0.898 1.797 2.695 
0.907 1.813 2.719 

.b6 0.915 1.830 2.745 

.b7 0.923 1.846 2.769 

.ba 0.931 1.862 2.794 

.bS 0.939 1.879 2.818 

.60 0.947 1.895 2.842 

.61 

.62 

.63 

2: 

0.955 1.910 2.865 3.820 4.775 5.730 
0.983 1.925 2.887 3.850 4.812 5.775 
0.971 1.941 2.911 3.882 4.853 5.823 
0.978 1.956 2.934 3.912 4.890 5.858 
0.985 1.972 2.958 3.944 4.930 5.916 

.66 0.993 

.67 1.001 

.68 1.008 

.68 1.016 

.70 1.023 

1.987 

Zi 
2.032 
2.046 

.71 1.031 2.062 
.72 1.038 2.076 
.73 1.045 2.090 
.74 1.052 2.104 
.7b 1.059 2.118 

3.093 
3.114 
3.135 

% 

2: 
.78 
.79 

0.80 

1.066 2.132 3. IQ8 4.264 5.330 
1.072 2.145 3.217 4.290 5.362 
1.080 2.166 3.240 4.320 5.400 
1.087 2.174 3.261 4.348 5.435 
1.094 2.188 3.282 4.376 5.470 

- - 

-- _--. 

--- 

3.318 

Ei 
3.424 
3.458 

4.147 4.977 5.807 6.838 
4.195 5.035 5.874 6.713 
4.237 5.084 5.931 6.778 
4.286 5.136 5.992 6.848 
4.323 5.188 6.052 6.917 

4.366 5.239 
4.409 5. ml 
4.451 6.341 
4.491 5.390 
4.533 5.439 

4.575 5.490 
4.615 5.533 
4.558 5.587 
4.697 5.636 
4.737 5.684 

3.974 4.967 
4.604 5.005 
4.032 5.040 
4.664 5.080 
4.092 5.115 

4.124 

::ii 
4: 210 
4.237 

5.155 
5. 190 
5.225 
5.260 
5.298 

--- 

6.396 
6.434 

EE 
6.564 

--- ---- 

6.112 
6.172 
6. ‘231 

X2! 

E2 
7.121 
7.186 
7.252 

6.405 
6.461 
6.518 

i: I% 

7.320 
7.384 
7.450 
7.514 
7.579 

7.840 
7.700 
7.764 

22 

7.947 
8.008 
8.064 

%i 

7.217 
7.266 

T%i 
7: 413 

::ilE 
8.380 
8.421 
8.473 

7.462 a.528 

::ii Zi 
7.699 8.696 
7.658 8.752 
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Table 43.-Coeficients C to be applied to a discharge given by 
table 42 to give the -discharge of the same orijke suppressed, 
computed from the formula C= 1+ 0.15 r. 

d = height of orifice, in /eet. 
l=length of orifice, in Jet. 
r=ratio oJsupprcsscd perimeter to total perimeter. 

d, feet 

0.26 

0.6 

0.76 

Size of orifice Bottom suppressed 

I, feet 

1.0 
2.0 
3.0 

I 

1.0 
1.5 
2.0 
2.5 
3.0 

I 

1.33 
1.67 
2.00 
2.33 
2.67 

- 

0.25 

:: 

.5c 

.75 
1. Of 
1.2L 
1.5f 

l.O( 
1.2f 
1. 5f 
1. 7f 
2. ci 

T 

0.40 

:4”6 

1.06 0.60 
1.07 .56 
1.07 .54 

.33 1.05 
.37 1.06 
.40 1.06 
.42 1.06 
.43 1.06 

.32 1.05 

.34 1.05 

.36 1.05 

.38 1.06 
0.39 1.06 

c 

- 
I Bottom and sides 

suppressed 

I 

.67 

.63 

:ii 
.57 

:% 

:Z 
0.61 

c 

1.09 
1.08 
1.03 

1.10 

;:g 

1: 03 

1.10 
1.10 
1. 10 
1.09 
1.09 

EXAMPLE: To find the discharge of a standard suhmerged 
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, 1, of 2.5 feet, with bottom and 
sides suppressed, table 43 gives a coefficient of 1.09. Then 
2.593X 1.09=2.826 second-feet, the discharge desired. 
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Table 44.-Factors for solution of Scobey’s formula for flow in 
concrete pipe. Q=O.O0546 C. @.“J HOJ 

Q =Discharge in second-feet d =Diameter in inches 
C.= Scobey’s coefficient H= Friction head per 1,wO feet 

d -- 
c,=o.310 c.=o.345 c,=o.370 c.=o.380 

- 

, 

0.2073 
0.4421 

E.% 

EZ 
0.8519 
1.3743 

2.0692 2.3m.3 2.4696 
3.3392 3.7162 3.9855 
5.0047 5.5698 5.9734 
7.1057 7.9w 8.4810 
9.8802 10.7731 11.5533 

2.5364 

EEi 
8.7103 

11.8661 

12.764 
16.393 
20.599 
25.416 
30.873 

14.205 15.235 
18.244 19.566 
22.925 24.586 

Z:Z 2% 

15.646 

SE!2 
31.155 
37.844 

37.003 41.181 
43.834 48.783 
51.396 57.198 
59.716 66.458 
68.822 76.592 

44.165 45.359 

2 iii 
71: 273 

KE 
73: 200 

82.142 84.362 

78.741 87.631 93.981 96.521 
89.5cm 99.605 106.823 109.710 

101.125 112.542 120.697 123.959 
113.641 126.471 135.635 139.301 
127.073 141.420 151.667 155.767 

156.784 
190.453 

ZEi 
317.052 

174.486 
211.956 
254.038 
300.936 
352.848 

187.130 192.187 
227.315 233.459 

Z#Ci:% 2 f% 
378.416 X38.644 

368.376 
424.551 
485.741 

%:Z 
540.583 

k%E 
579.756 

451.553 475.324 
520.417 547.808 
595.425 626.763 

- 

c, =0.400 

2.6699 
4.3087 
6.4577 
9.1687 

12.4906 

2 2 
26.579 
32.794 
39.837 

47.746 
56.560 
66.317 
77.052 
as. 802 

101.64ll 
115.484 

:E% 
163.965 

C,=O.310 for concrete pipe lines 21 inches and less in diameter with mortar joints. 
C.=O.345 for concrete pipe lines 21 inches and less in diameter with rubber gasket 

C.=O.!%f: 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 intaior surface deterioration and is carrying clear water. 

Ca=0.4Cnl for special considerations involving best possible flow conditions and 
slinement, and for establishment of minimum design water surface. 
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Table 4S.-Theoretical velocity of water in feet per second for 
heads of 0 to 1.6 feet 

V= a g=32.16 

Head, 
in feet 

l.00~ 0.001 0.002 , OAOS 0.004 0.006 0.006 O.W7 0.006 0.008 

__-____-_____--- 
_..__ 0.254 0.358 0.439 0.597 0.567 0.621 0.671 0.717 0.761 
0.802 0.841 0.878 0.914 0.949 0.982 1.014 1.046 1.076 1.105 
1.134 1.162 1.190 1.216 1.242 1.286 1.293 1.318 1.342 1.366 
1.363 1.415 1.435 1.457 1.479 1.500 1.522 1.543 1.563 1.564 
1.604 1.624 1.644 1.663 1.662 1.701 1.720 1.739 1.757 1.775 

4 

_- 

-_ 

- 

-- 

i 1 

; 
I : 
I 
L 

1 

i 
- 

1.793 I.811 1.879 1.846 1.664 1.331 1.898 1.915 1.931 1.948 
1.964 1.981 1.997 2.013 2.023 2.045 2.060 2.076 2.091 2.107 
2.122 2.137 2.152 2.167 2.182 2.196 2.211 2.225 2.246 2.254 
2.268 2.283 2.297 2.310 2.324 2.336 2.352 2366 2.379 2.393 
2.406 2.419 2.433 2.446 2.459 2.472 2.435 2.498 2.511 2.523 

2.536 2.549 2.561 2.574 2.536 2.599 2.611 2.623 2.636 2.648 
2.660 2.672 2.684 2.696 2.708 2.726 2.732 2.743 2.755 2.767 
2.778 2.790 2.601 2.813 2.824 2.835 2.347 2.358 2.669 2.880 
2.892 2.QO3 2.914 2.925 2.936 2.947 2.953 2.968 2.979 2.980 
3.001 3.011 3.022 3.033 3.043 3.054 3.064 3.075 3.085 3.oQ6 

3.106 3.116 3.127 3.137 3.147 3.157 3.168 3.178 3.168 3.198 
3.208 3.218 3.228 3.233 3.248 3.258 3.267 3.277 3.287 3.297 
3.307 3.316 3.326 3.336 3.345 3.355 3.365 3.374 3.364 3.393 
3.402 3.412 3.421 3.431 3.449 3.450 3.459 3.466 3.477 3.486 
3.496 3.505 3.514 3.523 3.532 3.541 3.551 3.560 3.569 3.578 

0.00 e.01 0.02 0.03 I I 0.06 0.67 0.0) 

t: i% 
5.614 
6.160 
6.662 

0.M 

-. 

0.06 

-. -4 --. 
3.586 3.675 
4.393 4.465 
5.072 5.135 
5.671 5.727 
6.212 6.263 

6.710 6.757 
y7l7 ;g 

8:OzO S:OsO 
8.412 8.450 

4.010 4.089 
4.745 

,,5.380 i 

4.812 

5.947 
6.465 5.439 i 

6.001 
6.515 

3.762 3.846 
4.536 4.607 
6:313 ;;g 6.365 ;:g 

Et 
5: 320 
5.893 
6.416 

7.123 

EE 
8: 373 
8.749 

7.083 
7.523 
7.939 
8.335 
8.712 

6.946 

:: % 
8.218 
8.600 

tgg 
7: 858 
8.257 
8.638 

8.765 8.822 8.858 8.694 8.930 8.967 9.902 9.036 9.073 9.103 
9.144 9.179 9.214 9.249 9.284 9.318 9.353 9.387 9.421 9.455 
9.489 9.523 9.557 9.590 9.624 9.657 9.600 9.724 9.757 9.790 
9.822 9.855 9.868 9.920 9.953 9.985 10.017 10.049 10.081 10.113 

10.145 10.176 10.208 10.239 10.271 10.302 10.333 I 10.364 i 10.395 I 10.425 

LO.457 10.487 10.518 10.549 10.579 10.611 10.646 
10.760 10.790 10.820 10.849 10.879 10. W8 
11.055 11.064 11.113 11.142 11.171 11.199 :%i 
11.342 11.370 11.399 11.427 11.455 11.463 11.511 
11.622 11.650 11.677 11.705 11.732 11.760 11.787 11.814 

11.949 i 

12.216 12.242 
12.476 

11.976 I 

12.502 
12.731 12.757 

11.896 11.923 
12.163 12.189 
12.424 12.450 
12.681 12.706 

12.003 
12.268 
12.528 
12.782 

I  I  
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Table 46.-Th.eoretical velocity of water in feet per second for 
heads of 0 to 60 feet 

0.0 0.1 

0. c 
8. c 

11.3 
13. s 
16. a 

2. E 

1E 
14.1 
16.2 

17.9 
19.6 

E 
24.1 

18.1 
19.8 
21.4 
22.8 
24.2 

25.4 25.5 
26.6 26.7 
27.8 27.9 
28.9 29.0 
30.0 30.1 

31.1 
32.1 
33.1 
34.0 
35.0 

31.2 
32.2 

ii:? 
35.0 

;:i 

3s: 5 
39.3 

46.1 
40.9 
41.7 
42.4 
43.2 

2: 
41:s 
42.5 
43.3 

43.9 
44.7 
45.4 
46.1 
46.8 

ii:!: 
45.4 

ii:: 

47.4 

St: 
49: 4 
bO.l 

47.5 

28” 
49: 5 
50.1 

50.7 
51.4 
52.0 
52.6 
53.2 

50.8 
51.4 

z 
53: 3 

it: 
55: 0 
15.6 
56.1 

53.9 
54.6 
56.0 
55.6 
56.2 - 

- 

-- 

, 
L 

- 

v=& 

0.8 

E 
11.9 
14.3 
16.4 

$4 5.1 
9.1 9.5 

12.2 12.4 
14.6 14.8 
16.6 16.8 

18.3 

2 
23:o 
24.3 

IS. 5 18.6 18.8 
20.1 20.3 20.5 
21.7 21.8 22.0 

E:i 2: ii::: 

25.6 
28.8 

E 
30:2 

25.7 

Et!? 

iii?:: 

31.3 
32.3 

2; 
35: 1 

31.4 
32.4 
33.4 

2:: 

E:i 

f:!i 
39.5 

40.3 
41.1 
41.9 

2: 

44.1 
44.8 
45.5 
46.2 
46.9 

44.2 
44.9 
45.6 

2: 

47.6 
48.3 

ii:: 
50.2 

47.6 47.7 47.8 
48.3 48.4 48.5 
49.0 49.1 49.1 
49.6 49.7 49.8 
50.3 50.3 50.4 

Et”, 
52. 1 
52.7 
53.3 

50.9 51.0 51.0 61.1 
51.5 51.6 51.7 51.7 
52.2 52.2 52.3 52.3 
52.8 52.8 52.9 63.0 
53.4 53.4 53.5 53.6 

53.9 54.0 
54.5 54.6 
65. 1 55.2 
55.7 55.7 
66.3 56. 

-- 

- 

=32.16 

0.6 0.6 0.7 0.8 0.6 

- 

6.7 
9.8 

12.7 

:E 

25.9 
27.1 
28.2 

2: 

26.0 

iit: 
29.6 
30.5 

31.6 
32.6 

ii:: 
35: 4 

iE 

iif: 
39.7 

40.4 
41.2 

ii:: 
43.5 

40.5 
41.3 
42.1 
42.8 
43.6 

44.2 44.3 
44.9 45.0 
45.6 45.7 
46.3 46.4 
47.0 47.1 

54.0 

Et:! 
55.8 
56.4 

2: 
55: 3 
55.9 
b6.4 

6.2 6.7 
10.1 40.5 
12.9 13.2 
lb.2 15.4 
17.2 17.4 

19.0 

it! 
23:5 
24.8 

19.2 
20.8 
22.3 

ii:: 

if: 
28:5 

2:: 

26.2 
27.4 
28.6 

ii::: 

31.8 
32.8 

p:; 

36.4 

2 
39: 0 
39.8 

2: 

2: 
43.6 

2: 

El 
43:7 

::: 
46.8 
46.5 
47.2 

44.4 
45.2 
45.9 

2; 

47.9 

i-i:: 
49.8 
50.5 

47.9 48.0 
48.6 48.6 
49.2 49.3 
49.9 50.0 
50.5 50.6 

51.2 
51.8 
52.4 

E 

1:: 
13: 4 
15.6 
17.6 

1::: 

:18’ 
17.J 

19.3 
26.9 
22.4 
23.8 
26.1 

19.5 
21.1 

z% 
26: 2 

2: 

ii:: 
30.9 

it:! 

2: 
31: 0 

31.9 
32.9 

2:: 
35.7 

32.0 

ii:: 
34.9 
35.8 

40.7 
41.5 

iE 
43:J3 

40.8 
41.6 
42.4 

2: 

E 
45: 9 
46.6 
47.3 

44.6 
45.3 
46.0 

2: 

48.1 
48.7 
49.4 

2; 

61.2 51.3 
51.9 51.9 
52.5 52.5 
53.1 53.1 
63.7 53.7 

64.3 
54.9 
55.5 
56.0 
56.8 

i-i:; 

2: 
66’ 7 --L 
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Table 47.-Theoretical heads in feet jar velocifz‘es of 0 to 38 
feet per second 

V 0.00 

0.000 
:EY 
,001 
,003 
,004 
.006 
.ooa 
,010 
.013 

,016 
,019 
,022 
,026 
.031 
,035 

:3 
,050 
,056 

,062 

:% 
,082 
,090 
,097 

:::i 

::iT 

,140 
,149 
.159 
.169 

::fi 

:% 
,225 
,237 

.249 
.261 
,274 
.283 
,301 
,315 
,329 
.343 
,358 
,373 

0.01 

1. 000 
,000 
,001 

:i: 
,004 
,006 
,008 
,010 
,013 

,016 
,019 
,023 
,027 

::$I 

:E 
,051 
,057 

,063 
.069 
.076 
.083 

:% 
,106 
,114 
,123 
,132 

,141 
,150 
.160 
.170 
.181 
,192 
,203 
,214 
,226 
,238 

.250 

2% 
,289 
,302 
,316 
,330 
,345 
,360 
,371 

0.02 

.ooo 
,000 
001 

,002 
,003 
,004 

%! 
,013 

'. oil0 
,000 
,001 

:L% 
.OO4 
,006 
,008 
,011 
.013 

'. 000 
,000 
,001 

:E 
,005 

:E 
,011 
,014 

,016 ,017 ,017 
,020 ,020 ,020 
,023 ,024 ,024 
,027 ,028 ,028 
.031 ,032 ,032 
.036 ,036 ,037 
,041 ,041 ,042 
,046 ,047 ,047 
.052 ,052 ,053 
,057 ,058 ,059 

,064 
,070 
.077 

:E 
,099 
107 

: 115 

:E 

,064 
,071 
,077 
,084 
,092 
.lOO 

:E 
125 

: 134 

5% 
,073 
.085 

:E 
,108 
.117 
,125 
,134 

::ii 
161 

: 171 
.182 
,193 

:% 
,227 
,239 

143 
: 152 
,162 

::Zi 
,194 

:E 

:E 

::: 
.I63 

::Ei 
,195 

:Z 
,229 
,241 

,251 
,204 
,277 

Ii! 
,332 
.346 
,361 
,376 

:% 
,278 
,292 
,305 
.319 
,333 
,348 

:E 

,254 
,267 

13 
,320 

:Z 

:%I 

El.03 I’ D.04 D.05 

:Eiz 
,001 
.cQ2 
,003 
,005 
.cKl7 

:E 
,014 

,017 
,021 
,024 
.028 
,033 
,037 
,042 

:E3fi 
,059 

.065 

.072 
,079 
.086 
.O93 
,101 
,109 
,118 
,126 
,136 

::: 
,164 
175 

: 185 

:% 
,219 

:E 

,255 

:Z 
,294 
.3O8 
,322 
,336 
,351 

:E 

D.06 

:E 
,001 
,002 
,003 
,005 
,007 
,009 
.012 
,014 

.ooo 
:E 
,002 
,003 
,005 
,007 

:E 
.015 

,004 
2: 
,002 

:F% 
.007 
. 010 
,012 
,015 

,000 
,001 
,001 

:% 

:E 

:%Y 
,015 

.018 ,018 ,018 ,019 
,021 ,021 ,022 ,022 
,025 ,025 ,026 .026 
,023 ,029 ,030 ,030 
,033 ,034 ,034 .035 
.038 ,038 ,039 ,039 
.043 ,043 ,044 ,044 
,048 ,049 ,049 ,050 
,054 ,054 ,055 .056 
,060 ,060 ,061 ,062 

,066 
,073 
,079 
,087 
,094 

: :ii 

: :i 
,136 

,067 
,073 
,080 
,087 
,095 

::Yf 
t119 
.lZl 
,137 

,067 
,074 
,081 
,088 
,096 
,104 
,112 
,120 

::Zi 

:E 

:E 
,096 
,104 
,113 
,121 
,130 
,139 

.146 
,155 
165 

: 176 
.186 
,197 

:Z!l 
,232 
,244 

,147 

::: 
,177 
,187 

:E 
,221 
,233 
,245 

,148 
.157 
,167 
.178 
,188 

:E 

:z 
,246 

148 
:I.%3 
.168 

:E 
.m 
.212 
,223 

:E 

,256 
,269 
,282 

:$?I 
,323 
,338 
,352 
,367 
.382 

.258 
,270 
,284 
,297 
,311 
,325 

:E 
,369 
,384 

,259 
,272 
,235 

:E 
,326 
,341 
,355 
,370 
.385 

2% 

1z 
,328 
,342 

:E 
,387 

D.07 D.08 I.00 
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Table 47.-Theoretical heads in -feet for velocities of 0 to 38 
feet per second-continued 

V 0.00 

3.389 

:%I 
.437 
,453 
,470 

:E 
,523 
,541 

1% 
,593 
.618 
,637 
.657 
.677 

:E 
,740 

.7fi2 
,784 
,806 
,827 
,851 
,875 
,898 
,922 
.946 
,970 

,995 
,020 
,045 
,071 
,097 

::: 
,177 

:% 

,259 
,287 
.316 
,345 
,374 
,403 
.433 
,463 
,493 
.524 

0.01 

“2 
.42l 
,439 
.455 
,472 
.49a 

:% 
,543 

,562 
.580 

:% 
,639 

1% 

::F2 
,742 

.764 

:E 
,829 
,853 
. a77 

1% 
,948 
,973 

:% 

:E 

::iZ 
.153 

:Z 
,234 

,262 

:% 
,348 
,377 
,406 
,436 
,466 
,496 
,527 

0.09 

I.392 

:E 
,440 

22 
,491 

1% 
,545 

,564 
,582 
,602 
,622 
,641 
,661 
,681 
,702 
.723 
,744 

,766 
,788 
,810 
,832 
,856 

tE 
,951 
,975 

$2 
.050 
.076 

::ii 
.155 
,182 

3; 

,265 

:E 
,351 

:% 
,439 
,469 
,499 
.539 

0.01 0.04 
-- 
). 39, 

.4(r 
42( 

.M 
,451 
,474 
.49: 

5u 
,521 
.54: 

1.39, 
,411 
.4z 
.44: 
.46l 
.47: 
.49! 
.51: 

:Z 

.56! 

:L% 
.62c 

1% 

:% 
.72: 
.74i 

: 2 
.81: 
,834 
.85f 
.88i 

:3 
,953 
.97E 

4; 
*m 
.624 

:g 

;Fj 

.74; 

,771 
,792 
,814 
,835 
,861 
,884 

:E 
,956 
.wa 

,003 
,028 
.053 
,079 
.105 
,131 
,158 

: % 
,239 

.m 

.030 
,055 
,081 

:E 

::: 
,215 
,242 

,267 ,270 

:% :% 
.354 ,357 
,383 ,386 
,412 ,415 
,442 ,445 
,472 ,475 
,502 ,505 
,533 ,536 

0.06 

I.39 
. 41: 
,421 
.44! 

:E 
.49: 
.51z 
.53: 
,551 

,772 
.79E 
,817 
,839 
,863 
,887 
,910 
,934 
,958 
,963 

22 
.C5!3 
.a!34 

: % 
,164 

: ;?A 
,245 

,273 

:E 
,360 
,389 
,418 

448 
478 

E 

0.06 

.571 

:Fc 
.62X 
.04< 

:E 
,711 
,731 
,753 

,778 

:E 
,841 
.865 

2: 

:% 
,985 

,010 
.035 
,051 
,087 
,113 

::z 

:z 
,248 

,276 

:E 
,362 
391 
421 
451 

z; 
543 

- 
0.07 

.57: 

.5% 

.61i 
,631 
,651 
,671 
,692 
,713 
,734 
,755 

,777 
,799 
,821 
,844 
,868 
.891 
,915 
,939 
,963 
,988 

,013 

:E 
.oSQ 

: ::i: 
,169 

:Ei 
,251 

0.08 

1. 40 
.41 
.43. 
.45l 
.46: 
.4&1 

16 

5% 

.574 

.594 

:% 

:E 
,694 
.71! 
.73f 
,757 

:z 
,823 
,846 
,870 
,893 
,917 
.Q41 
,965 
,990 

2; 
339 

2 
427 
457 
487 
518 
549 

0.09 

0.403 
,418 
.435 
,451 
,468 
,486 
,503 

:E 
.553 

,576 
,596 
.616 
,635 
,655 
,675 
,696 
,717 
,738 
,760 

;g 

,849 
,873 
,896 
,920 
,943 
.967 
.993 

1.018 
,043 

I!! 
,147 
.I74 
,201 
,223 
,256 

:E 
,342 
,371 
,400 
,430 
.460 
,490 
,521 
,552 
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Table 47.-Theoretical heads in eet for velocities of 0 to 38 
feet per second- (5 ontinued 

0.00 

1.555 
,586 

2: 

:E 
.745 

:E 
,847 

,891 
,915 
,950 

1.985 
2.021 

,055 

:Ei 
,165 
,202 

,627 
.668 
,709 

: kz 
,833 
,876 
,917 

2.961 
3.004 

,047 
,091 

:Fd 

:%I 
,314 
.359 
.405 
,452 

0.01 

1.558 
,589 

621 

:% 

::2 
,783 
.816 
,850 

:E 
.95-l 

1.989 
2. 025 

,060 
,096 

::i; 
,206 

2: 

,356 
,395 

2.433 
$72 

,512 

: E”g 

,631 
,672 
,713 

: % 
,837 

:EY 
!. 965 
I. 008 

,051 
.095 
.139 

:&! 
,274 
,319 
,364 
,410 
,457 

0.02 

.561 

.592 
,624 

:Ei 
,720 
,752 
,787 

::2 

.564 
,596 
.627 
.659 
.692 
.723 
.756 
,790 

2: 

.888 
,922 
,957 
,992 
!. 028 

li 

:E 

,891 

:E 
,996 

!. 032 
,067 
.103 

::ti 
,213 

3; 

:% 
!. 437 
.476 
.516 

: % 

.2m 

:Z 

:z 
!. 441 
.480 
,520 

:% 

,635 
,676 
.717 

2: 
,342 
,384 
,926 

!. 970 
I. 013 

,639 
,680 

2; 

.846 

.a38 
,930 

!. 974 
I. 017 

,056 ,060 

:E ::i: 

;g :% 

,323 :E 
,368 .373 
.414 .419 
.461 ,466 

--. 

0.03 DA 0.06 MO D.07 

,567 
,599 

630, 
,662 
.695 

1;; 

:E 

,895 

:Ei 
,999 

!. 035 
.070 

:E 

: 2 

:Z 
.329 
.368 
.403 

!. 445 
,484 
,524 

:E 

.643 
,684 
.725 
.767 
,863 
,850 
,892 
,935 

L 978 
I. 021 

,065 

:S 

:E 
,287 
,332 
,377 
,424 
,470 

,571 

1:; 

.6%3 

:E 
,797 
,830 
.864 

,898 
.933 
.9@3 
!. CO3 
!. 039 
.074 

110 
: 147 

184 
: 221 

1I 
,372 
.410 
!. 449 
.4%3 

:E 
.8cn 

.648 

:Ei 
,771 
,813 
,855 
.897 
.939 

!. 983 
I. 026 

,009 
113 

: 157 
,202 
.247 
,292 

2’2 
.429 
.475 

,574 

2s 
,869 

: % 
,766 

:% 
,867 

:ZJi 
,840 
.672 

GJ 

.803 
,837 
,871 

,901 
,936 
,971 

!. 007 
!. 042 
,078 

::Zl 
187 

1224 

:% 
.975 
!. 010 
!. 046 
.CR31 

117 
: 154 
,191 
,228 

,261 

:E 
.375 
.414 

!. 452 
.492 
,531 
,571 
,611 

.!265 
,303 
,341 

:E 
!. 4.56 
.w 

: i;: 
,615 

:% 
.7& 
,775 
.817 

:% 
,943 

t. 987 
I. 030 

,656 
,697 

:E 
,821 
,863 
.905 
,948 

2. 991 
I. 034 

,073 ,078 

: ii: ::ii 
,206 ,211 
.251 ,256 
,296 ,301 
,341 ,346 
,387 ,391 
,433 / 438 
.48ll .484 

- 

_. 
ho8 

.580 
,612 
,643 
,675 
,708 
,739 

Gii 

,874 

:z 
,978 
!. 014 
!. 049 
,085 

::: 

:% 

:%l 

:% 
,421 

!_ 460 

1E 
,619 

,660 
,701 
.742 
,784 
,825 
,867 

:E 
I. 995 
1. 038 

.E 
:170 

215 
: 260 
,305 
,356 
,396 
.443 
.489 

D.09 

1.583 
,615 
,646 
,679 
,711 

: :;; 
,810 

:E 

,912 
,947 
,932 

2.017 
2.053 

,088 
,124 

::: 
,235 

.272 

.310 
,348 
,387 
,425 

2.464 
.504 

:E 
,623 

,664 
,705 
.746 

:E 
,872 
,913 
,957 

;:kG 

4: 
:175 
.z20 
,265 
.310 

:% 
.447 
.493 
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Table 47.-Theoretical heads in feet for velocities of 0 to 38 
feet per second-Continued 

V 0.00 

15.8 
15.0 

3.488 

:E 
,639 
,687 

22 
.832 
,879 
,931 

3.980 
4.030 

,089 
131 

: 182 

:%4 
,336 

:EJ 

17. s 

,493 

:E 

:E 

:E 
.a71 
,926 

4. 981 

18.0 
IS. 1 

:t: 
1s: 1 
18.5 
18.6 
18.7 
18.8 
18.8 

5. 037 
,093 
,149 
,207 
,263 
,321 
,379 
,437 
,495 
,554 

18.0 5.613 
18.1 ,672 
18. Z ,731 
1s. 3 ,791 
lB.4 ,851 
19.6 ,912 
1B. 0 5.973 
1s. 7 6.034 
18.8 ,095 
18.8 ,157 

0.01 

3.503 
,550 
.597 
,644 
,692 
,739 
,789 
,837 

:E 

3.985 
4.035 

.085 
,136 . 

g 

,341 
,393 
,445 

,498 
,551 
,604 
,658 
,712 

% 
,877 
,932 

4.987 

5.043 
,099 
.155 
,213 
,269 

: ~~~ 
,443 
,501 
.560 

5: E 
,737 
,797 
,857 

918 
5: 979 
6.040 

::ii 

0.02 

3. 507 
.554 
,601 

:% 
,744 
.I%4 
.841 
.889 
,941 

3.990 
4.940 

.ow 

::g”; 
,243 
,294 
,346 
,398 
,451 

504 
: 557 
,610 
,664 
,718 

:E 

2; 
4. 992 

5.048 

g 

,275 
,333 
,391 
,449 
,507 
,566 

5.625 
,684 

:E 
,863 
,924 

5. 985 
6.046 

107 
: 169 

0.03 

3.512 
,559 
,606 
.653 

: % 
,793 
,846 
.895 
,946 

3.995 
4. 045 

,695 

::tt 
.248 

:ES 
.404 
,456 

;g 

,669 

:Ei 
,833 

:E 
4.998 

5.054 

::ii 
,224 

:E 
,396 
,454 
,513 
.572 

5.631 
.690 
,749 

\E 

5. 991 
6.052 

:::i 

0.04 

3.517 
.564 
,611 
,658 

:% 

:E 

:E 

4. cm0 
4. 059 

.loO 

2% 
,253 
,305 
,357 

:2! 

,514 
,567 
,621 
,675 

::z 
,838 
,893 
,948 

5.003 

5.059 

:::: 

1!?i 
,402 
,460 
,519 
,578 

5.639 
,696 
,755 
,815 
,875 
,936 

5. 997 
6.058 

120 
: 182 

0.05 
_-- 
3.522 

,569 
.616 
,663 

: Et 
.a98 
,356 
.995 
.956 

4.005 
4. 05.5 

.I06 

:E 
.259 
.310 
,362 
,414 
,467 

,526 
,573 
,626 

:E 
,789 

:Z 
,954 

5. 099 

5.065 

::?3 

:E 
,350 

:% 
22 

5.648 

: 2: 
,821 
,882 
,943 

6.904 
6.005 

::2 

0.06 

3.526 

:I% 
.668 

::2 
,813 
,869 
,910 
.BofJ 

4.010 
4. 060 

. 111 
,162 
,213 
,264 
,315 
,367 
,419 
,472 

,525 
,578 
,631 
,685 
,739 

:%I 

:% 
5.015 

5.071 
.I27 
,184 
,241 
,298 
,356 
,414 
,472 

.!I30 
.589 

5.643 
,707 
,767 
,827 

:E 

i: ii: 

: :i; 

- 

_. 
0.07 

- 

_ 
1.531 I. 536 
,578 .5x43 

2;; :E 

::; :77Z 
.818 ,822 
.865 .870 
,915 .921 
,904 ,969 

I. 015 
1. 065 
.116 

: :z 
,269 
,320 
,372 
,424 
.477 

I. 020 
I.070 
.121 
.172 
.223 
,274 
,326 
.378 
.430 
.482 

:E :Z 
,637 ,642 
,691 ,696 

:E :% 
.a55 ,854 
.910 ,915 
.965 ,970 
I. 020 1.026 

1.076 

::: 
,246 
,304 
,362 
,420 
,478 

: Eli 

8. 082 
.I38 
. lS5 
,252 

:&? 
,425 
.483 

:E 

I. 854 

: ;:,” 
,833 
,894 
,955 
i. 016 
i. 077 

:E 

b. 800 
.719 
,779 
,839 

:E 
i. 022 
I. 083 
,145 
,207 

0.08 0.08 

“:iE 
:E 
.729 

:iFi 
,874 
.926 
,974 

4.025 
4.075 

.126 

;2 

,331 

:E 
.488 

,541 

:S 

: ;:I? 
.811 

:E 
,976 

5.031 

“5% 
.2Ol 
,257 
.315 
,373 
.431 
.489 

:E 

5.680 
,725 

:s 
,906 
,967 

6.028 
6.089 

151 
: 213 
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Table 47.-Theoretical heads in 
feet per second- b 

eet for velocities of 0 to 38 
ontinued 

-7 

h 
VS 

‘=s 

0.04 0.02 0.03 0.06 0.07 0.09 0.00 0.01 
--- ---- 

6.219 6.225 
,281 ,287 
,344 ,350 
,407 ,413 
,470 ,476 
,534 ,540 
,598 ,604 
.662 ,668 
.726 
,791 : ;;i 

0.06 0.08 
--- 

6.269 
,331 
,394 
,457 

22 
.649 
,713 
,778 
,843 

---- 
,,6. 275 

,338 
.401 
,464 

:El 
,656 
,726 

:E 

6.231 
,294 
,357 
,420 
,483 

: Ii:: 
,675 
,739 
,804 

6.238 
.300 
,363 
,426 
,489 
.553 
,617 
,681 
,746 
,811 

.876 
,942 

7.008 
7.074 

22 
,274 
,341 
,409 
,477 

,545 
,614 
,683 
752 

:822 
,892 

7. 962 
8.032 

103 
:174 

6.244 
.306 
.369 
,432 
,496 
,560 
,624 
.638 

:E 

6.250 
,313 
,376 
,439 
,502 
,566 
,830 
,694 
,759 
,824 

,882 
,948 

7.014 
7.080 

147 
:214 
,281 
,348 
,416 
,484 

,389 ,896 
,955 ,962 

7.021 7.028 
7. 087 7.094 

:E :Z 
,288 ,294 
,355 ,362 
,423 ,430 
,491 ,498 

: ET : I% 
,690 .697 
,759 .766 
,829 ,836 
,899 ,906 

7. 969 7.976 
8.039 8.047 

110 
:181 

118 
:189 

6.256 
,319 
,382 
,445 
,508 
,572 
,636 

:;ii 
,830 

6.262 
,325 
,388 
,451 
,515 
,579 
,643 
,707 
,772 
,837 

,856 ,863 ,869 
,922 ,929 .935 

6.988 6.995 7.001 
7.054 7.061 7.067 

120 
:187 : :i: 

133 
:xlo 

,254 .261 ,267 
,321 ,328 ,335 
,389 ,396 ,403 
,457 ,464 ,471 

,525 ,532 

: E :zli 

:801 731 ,738 ,808 
,871 ,878 

7.941 7.948 
8.011 8.018 

,082 ,089 
.I53 ,160 

,539 
,607 
,676 

:E 
.885 

7.955 
8.025 
,096 
.I67 

,909 ,915 
,975 ,981 

7.041 7.047 
7.107 7.113 

: ii: : ;:; 
,308 ,314 
,375 ,382 
,443 ,450 
,511 ,518 

,902 
,968 

7.034 
7.100 

167 
:234 
,301 
.369 
.437 
.505 

,586 
,655 

: :i: 
,864 
,934 

8.004 
8.075 

146 
:217 

,289 
,361 
,433 
,506 
,579 
,622 
,726 
.ROfI 

:E 

9.023 
9.098 

:E 
,324 
,401 
,477 

:i% 
,709 

,566 
,634 

: :z 
.843 
,913 

7.983 
8.054 

125 
:196 

,573 
,641 

:% 
,850 
,920 

7.9&l 
8.061 

:33" 

,579 

:E 
.787 
,857 
,927 

7.997 
8. 068 

: z 

,282 
,354 
,426 
,498 
,571 
,644 

: GE 
.866 
,940 

,224 ,231 
,296 ,303 
,368 ,375 
,440 ,447 
,513 ,520 

:E ,593 ,666 

.733 ,807 :E 
,381 ,888 

,238 
,310 
,382 
,455 
,528 
,601 
,674 
,748 
,822 
,896 

.246 
,318 
.3wJ 
,462 

:% 
,681 

:Z 
,903 

8.978 
9.053 

128 
1204 
.279 
.355 
,432 
,508 
,585 
,662 

,253 
,325 
,397 
,469 
,542 
,615 
,689 
.763 
.837 
,911 

8.985 
9.060 

:fZ 
,286 
,363 

: z 
593 

:670 

,260 
,332 
,404 
,477 
,550 
,623 
.696 

:Z 
,918 

:~~~ 
.411 
,484 
,557 
,630 
,703 

:Z 
.925 

8.993 9. ooo 
9.068 9.075 

: iti :E 
294 

:371 
,302 
,378 

.447 ,455 
,524 ,581 
,601 ,608 
,678 ,686 

,274 
,346 
,418 
,491 

:% 

: % 
,859 
,933 

8.955 8.963 
9.030 9.038 

: ii: ::i 
,256 ,264 
,332 ,340 
,409 ,417 
,485 .493 
.562 ,570 
,639 ,647 

8.970 
9.045 

::: 

:32:: 
.424 
,500 
,577 
,655 

9.068 
9.083 

:Ef 
.309 
,386 
,462 

4% 
,694 

9.015 
9.090 

:42 
,317 
,394 
.470 
.547 
.624 
,701 
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Table 47.--Theoretical heads in feet for velocities of 0 to S8 
feet per second-Continued 

VZ 
h=%i 

V 
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Table 47.-Theoretical heads in feet for velocities of 0 to 38 
feet per second-Continued 

h=; 

0.00 0.01 0.02 0.04 0.04 0.06 0.06 0.07 0.08 0.09 

13.993 14.002 14.012 14.021 14.030 14.040 14.049 14.028 14.067 14.077 
14.086 14.093 14.105 14.114 14.124 14.133 14.142 14.152 14.161 14.171 
14.180 14.189 14.189 14.208 14.218 14.228 14.M6 14.246 14.255 14.265 
14.274 14.233 14.296 14.302 14.312 14.321 14.330 14.340 14.349 14.359 
14.366 14.376 14.385 14.395 14.404 14.414 14.423 14.433 14.442 14.452 
14.461 14.471 14.480 14.480 14.498 14.509 14.518 14.528 14.537 14.547 
14.556 14.568 14.575 14.585 14.594 14.604 14.613 14.623 14.632 14.642 
14.651 14.661 14.670 14.680 14.6QO 14.699 14.769 14.718 14.728 14.737 
14.747 14.757 14.7% 14.776 14.785 14,795 14.804 14.814 14.824 14.833 
14.343 14.852 14.862 14.872 14.881 14.891 14.9Nl 14.910 14.920 14.930 

15. 919 15. 92Q 15. 939 15. 948 15.953 
16.018 16.028 16.038 16.048 16.058 
16.118 16.123 16.138 16.148 16.158 
16.218 16.223 16.239 16.248 16.259 
16.319 16.329 16.339 16.349 16.359 
16.420 16.430 16.440 16.450 16.460 
16.521 16.531 16.541 16.551 16.562 
16.623 16.633 16.643 16.653 16.663 
16.725 16.735 16.745 16.755 16.765 
16.827 16.837 16.847 16.867 16.868 

15. Qi% 
16.068 
16.168 
16.269 
16.369 
16.470 
16.572 16.582 
16.674 16.684 
16.775 16.786 
16.878 16.888 

15.978 15. 988 

2: E 
16.289 
16.393 
16.491 
16.592 
16.694 
16.796 
16.898 

15. 998 
16.098 

.16.198 
16.299 
16.400 
16.501 
16.602 
16.704 
16.806 
16.909 

16.008 

:i% 
16: 309 
16.410 
16.511 
16.612 
16.714 
16.816 
16.919 
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Table 47.-Theoretical heads in eet for velocities of 0 to 58 
feet per second- 6 ontinued 

_ vz 

V 

56.0 
18.1 

2: 
ad. 4 
56.6 
56.6 
SK. 7 
SP. 8 
a. 6 

56.7 
a& 8 
36.6 

0.00 ) 0.01 0.02 1 0.03 ) 0.04 0.06 1 0.06 0.07 0.08 ( 0.09 

20.147 20.158 20.170 20.181 20.192 20.203 20.214 20.225 20.237 20.248 
20.259 20.270 20.2!32 20.293 20.304 20.315 20.327 20.338 20.349 20.360 
20.372 20.383 10.394 ‘20.405 20.417 20.428 20.439 20.450 a.462 a.473 
20.484 20.496 20.507 20.518 20.529 20.541 29.552 20.563 X1.575 YU.l.586 
20.597 26.609 20.620 20.631 20.043 20.654 20.665 20.677 20.6!38 26.699 
20.711 20.722 20.733 20.745 20.756 20.767 20.779 20.799 M.602 20.813 
20.824 20.836 20.847 20.858 20.870 m.881 20.893 20.994 20.915 m.927 
20.938 20.959 20.961 20.972 20.984 20.995 21.007 21.018 21.030 21.041 
21.053 21.064 21.075 21.087 21.098 21.110 21.121 21.133 21.144 21.156 
21.167 21.178 21.190 21.201 21.213 21.224 21.236 21.247 21.259 21.270 

21.282 21.293 21.305 21.316 21.328 21.339 21.351 21.363 21.374 21.386 
21.397 21.408 21.420 21.432 21.443 21.455 21.466 21.478 21.499 21.501 
21.513 21.524 21.536 21.547 21.559 21.571 21.582 21.594 21.605 21.617 
21.628 21.640 21.652 21.663 21.675 21.686 21.698 21.710 21.721 21.733 
21.745 21.756 21.768 21.779 21.791 21.303 21.814 21.828 21.838 21.842 
21.861 21.873 21.384 21.889 21.W8 21.919 21.931 21.936 21.954 21.966 
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Table 48.-Amount of material in cubic yards per 100 linear 
feet of level cut. 

sidk slopes l/i to 1 

Deptl 
of mn 

ii%: 

- 

n 

t 
t 

I 

I 

1, 

1, 
1, 
2 
1: 

1, 
1, 
1, 
2 

.O 

0. 

:: 

l i 

46 

i: 
119 
156 

185 
224 
267 
313 
363 

417 
474 
535 

% 

741 
817 

iii 
067 

157 
252 
350 
452 
557 

% 
896 
017 
141 

.l 

-- 

i: 
8. 

2 

;: 
9. 

ii 

: 
0 

2 
9. 

ii 

0. 
3. 

;: 
36 

2 

1;: 

2 

125 
153 157 

E 
101 
131 
164 

189 

% 
318 
368 

193 
232 
276 
323 
373 

196 
236 

iFi 
379 

Et 

zi 
384 

422 423 433 439 
480 486 492 498 

fi: if: &t ii: 
676 633 690 697 

748 
824 

E 
076 

771 
848 

I% 
103 

167 176 
261 271 
360 370 
462 473 
568 579 

1, 
1, 

:, 
1: 
1, 
1, 

1, 
1, 
1, 
2, 
2, 

195 
291 
390 
494 
601 

678 
791 

iz 
153 

689 

%i 
041 
166 

7OQ 
814 
932 
053 
179 

711 
826 

2: 
191 

.2 

- 

“3 .4 “5 A 

9 
12. 

it 

2 
13. 
25 
41 

8”: 
107 
137 
171 

E 
110 
140 
174 

212 
253 

if3 
4cnl 

451 
510 
574 
641 
ill 

456 462 
516 523 

z iFI: 
719 726 

786 793 

iz FE 
,031 ,040 
,121 ,130 

,214 
,310 
,411 
,515 
,623 

1% 
,421 
,525 
,633 

734 

Ei 
091 
217 

745 757 
361 873 
980 992 
103 116 
230 243 

.7 .R 

-- 
1. 

146: 

ii 

1.5 
6.7 

15.6 

z 

62 

1: 
143 
178 

ii 
116 
147 
181 

216 

E 
353 
406 

220 
262 
308 
358 
411 

E 

,E 
,139 

El 
971 

,058 
148 

,233 242 
330 340 

,431 441 

E .zi 

.# 
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Table 48.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes ‘,I$ to l-Continued 

Depth 
of cm- .o 

%2 

$6 2,269 

:: xi! 
38 2: 674 
3V 2,817 

4s 3,750 
46 3,919 
47 4,091 
48 4,267 
4V 4,446 

so 4,630 
;; p; 

63 5:202 
64 5,400 

.1 .a d .4 .s .6 .7 .8 .v 

-__--- -- __--~ -- --_ 

2,281 2,295 2,303 2,321 2,334 2,347 2,360 2,373 2,387 
2,413 2,427 2,440 2,454 2,467 2,481 2,494 2,568 2,521 
2,549 2,563 2,576 2,590 2,604 2,618 2,632 2,646 2,660 
2,633 2,702 2,716 2,731 2,745 2,759 2,773 2,788 2,302 
2,831 2,846 2,860 2,875 2,839 2,904 2,919 2,933 2,948 

2,978 2,993 3,008 3,023 3,637 3,053 3,068 3,083 3,098 
3,128 3,143 3,159 3,174 3,189 3,205 3,220 3,236 3,251 
3,282 3,298 3,313 3,329 3,345 3,361 3,376 3,392 3,408 
3,440 3,456 3,472 3,438 3,504 3,520 3,536 3.553 3,569 
3,601 3,618 3,634 3,651 3,667 3,684 3,700 3,717 3,733 

3,767 3,783 3,800 3,817 3,834 3,851 3,868 3,885 3,w)i- 
3,936 3,953 3,970 3,987 4,004 4,021 4,039 4,056 4,073 
4,108 4,126 4,143 4,161 4,178 4,196 4,213 4,231 4,249 
4,234 4,302 4.320 4,338 4.356 4,374 4,392 4,410 4,428 
4,464 4,483 4,&N 4,519 4, 537 4,556 4,574 4,593 4,611 

4,648 4,667 4,685 4,704 4,723 4,741 4,760 4,779 4,798 
4,836 4.855 4,873 4,893 4,912 4,931 4,950 4,969 4.988 
5,027 5,046 5,065 5,085 5,104 5,124 5,143 5,163 5,182 
5,221 5,241 5,261 5,281 5,300 5,320 5,340 5,360 5,380 
5,420 5,446 5,460 5,430 5,500 5,521 5,541 5,561 5,581 

5,622 5,643 5,663 5,684 5,704 5,725 5,745 5,766 5,787 
5,828 5,849 5,870 5,891 5,912 5,933 5,953 5,975 5,996 
6,038 6,059 6,080 6,101 6,123 6,144 6,165 6,187 6,263 
6,251 6,273 6,294 6,316 6,337 6,359 6,381 6,403 6,424 
6,468 6,480 6,512 6,534 6,556 6,578 6,600 6,622 6,644 



238 HYDRAULIC AND EXCAVATION TABLES 

Table 49.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 1 to 1. 

.O .l .a 
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Table 49.-Amount of material in cubic yards per 100 linear 

Depth 
ofcell- 
tercut .6 
In feet -- 45 7,500 

2 ix:: 
48 8:533 
49 8,893 

feet of level cut, 

side slopes 1 to 1 -Continued. 

.l .:, .6 .d .5 A .7 .8 .O 

m------ -- 
7.533 7.687 7,600 7.871 7.905 7,940 7,634 7.974 7.668 

8.008 
7.701 7.735 7 769 7 Soa 

8.216 8.251 8.286 8,569 8,605 8.640 8.321 
8,929 8,965 oDO2 

8,676 8,356 8,043 8,077 8,392 8,427 
9,038 8,712 8,748 8,734 

8:112 8’147 8’498 8,462 

9.075 O.llZ 9,148 
8.820 9:222 8’856 
9,185 

9396 9,333 9,371 9.671 9.709 9.747 9,408 9,445 9,785 9,483 9,526 
0.053 10,092 10.131 

.0.443 10.482 10.522 

10.169 

10.561 

10.208 9,823 9,861 9,900 
9 558 9 596 

10.247 10.286 
.0,840 10.880 10,920 10,961 10,601 10.641 10,680 

10’325 9’938 10’364 9’976 

11,001 11,041 11,082 
IO:720 10’760 
11,122 11:163 

1.244 11.285 11,326 1.656 11.698 11.740 11,367 11.408 11.781 
11,823 

11,449 11.491 

12.245 11,865 12,288 11,907 

11 532 11 573 
2,076 12.118 12.160 2.502 12.545 12,588 12.203 12.632 12,331 

12,675 13.112 12,718 12.762 

11’949 12’373 11’991 12’416 

2,936 12.980 13,024 13,068 13,156 13,200 12’805 13:245 12’849 13:280 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table SO.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 1% to 1. 

?izlEr” 
cut in .o .l J 
fees 

---- 

I 

i 

z 

ii 
08 

.a 

- 

.4 

162 
223 

;z& 
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Table SO.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 1% to l-Continued. 
- 

.l 

- 

2,027 

M60 

1.867 

. . . . - 

4,418 4,449 
4,737 4,769 

4.000 
4.564 

114,058 

5138 15.196 
5.724 

I 14.620 

15.783 
6,320 16,380 

6,928 16.989 
7.647 17.609 
2;;; ;y& 
0:470 IQ:536 
. . . . . . . . . . . 

.4 

2,311 
2,544 

xi 
a:308 

%% 
4:171 
4.481 
4802 

- 

:zE 
1:701 
1,901 
2,112 

2,335 

m 
11535 

I:E 

. . . . - 

.6 

p5; 
1:721 
1,922 
2.134 

. . . . . 

.a 

1,369 

xi: 
1:943 
2,156 

1,100 

% 

8% 
3:723 

. . . . . 

..8 .2 

6.304 
6.653 
yJg 
6:767 

1,704 
2.220 
2,747 

2% 

2,3$ 

a:548 
6.140 
6,744 

?X% 
S:624 

!i$.ii 
. . . . . - 
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Table El.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 3 to 1. 

Dep~ 
ofce 
ter Cl 
In fe 

.a .4 .6 

g77 ‘pl; 
d561 6:602 
6.975 6,017 
6,403 6,446 
6.846 6.891 

9283 9,336 
9.815 9,869 
0,361 10,417 
yg ;ys; 
* t 

2.090 12,150 

.6 

2. 

'% 

181 

3,143 
2::: 
4:126 
4.483 

tC! 
t&343 
6,059 
6,490 

%Z 
71872 

tE 

it% 
0:472 
1.037 
1,616 

- 

.Y .a 

:Ei 
1:431 
1,648 

1,873 

%i 
2:646 
2,933 

3.236 
fE 
4:231 
4,593 

tfi2 
a:766 
6.187 
6,622 
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Table Sl.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 2 to 1 -Continued. 

.i .a .s .4 .5 .o .7 .8 .* 

----- ----- 

15.067 15.134 15,201 15,268 15.335 15,403 15.470 15,535 15.606 
15,742 15,811 15,879 15,948 16.017 16,086 16.155 16.224 16,293 
16,433 16.503 16.573 16,643 16,713 16.783 16,854 16,925 16.996 
17.138 17,209 17,281 17,352 17.424 17,496 17.568 17.640 17.713 
17,858 17,931 18.004 18,077 18,159 18,223 18,297 18,371 18,445 

18 593 18,667 18.741 18.816 18,891 18,966 19,041 19,116 19,191 
19’342 19,418 19.494 19,570 19,646 19.723 19.799 19,876 19.953 
20’107 20,184 20,261 20,339 20,417 20,495 20.573 20,651 20,729 
20’886 20.965 21.044 21,123 21,202 21.281 21.361 21.440 21.520 
21:680 21,760 21,841 21,921 22,002 22,083 22,164 22,245 22,326 

22,489 22.571 22,653 22,735 22,817 22,399 22.981 23,064 23,147 
23 313 23,396 23,479 23.663 23,646 23,730 23.814 23,898 23,982 
24’161 24,236 24.321 24.406 24.491 24,576 24.661 24,747 24,833 
25:OOS 25.091 26,177 25,263 25,350 25,447 25,524 25.611 25,698 
25,873 25,960 26,048 26,136 26,224 26,312 26.401 26.489 26,578 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table 52.-Amount of material in cubic yards per 100 linear 
feet of level cut, 

side slopes 3 to 1. 

D”,,Ff cutin .o .1 

feet 

.a .3 4 d .6 .7 s 

10 1,111 1,133 1.156 1,179 1.202 1,225 1.248 1.272 1.296 
11 1.344 1.369 1,394 1.419 1.444 1,469 1.495 1.521 1.547 
1% 1.609 1.627 1.654 1.681 1.708 1.736 1.764 1,792 1.820 
13 1.878 1.907 1.936 1,965 1.995 2.021 2.055 2,085 2,116 
11; 2,178 2.209 2.240 2,272 2,304 2,336 2,363 2,401 2,434 
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Table 62.-Amount of material in cubic yards per 100 lineal 
feet of level cut, 

side slopes 3 to 1 -Continued. 

.l ..2 .a 

I I --- 
2.633 2,567 2,601 
2.880 2,916 2,952 
3.249 3,287 3,325 
8.640 3,650 3,721 
4,053 4,096 4,139 

4.439 4.534 4.579 
4.947 4,994 6.041 
5.427 6.476 6,525 
5,929 5.980 6;022 
6,453 6,507 6,561 

7.000 7.056 7,112 
7.569 7,627 7,685 
8.1‘30 8,220 8.281 
8.773 8.836 3,899 
9,409 9,474 9,639 

0.067 10,134 10.201 
0.747 10,816 10,885 
1.449 11.520 11.592 
2,173 12.247 12,321 
.2,92O 12,996 13,972 

3,689 13,767 13,343 
4.430 14.560 14.641 
5.293 15,376 15.459 
6.129 16.214 16.299 
6,987 17,074 17,161 

7.367 17.953 18,045 
8.769 18.860 18.952 
9,693 19,787 19,881 
0.640 20.736 20.832 
1,603 21,707 21,305 

2.600 22.700 22,361 
3.613 23.716 23.819 
4.649 24,754 24,859 
6.707 25,814 25,921, 
5.787 26,896 27.001) 

7.339 28.000 28.112 
a.013 29,127 29.241 
W30 30.276 30,392 
1,329 31.447 31,6tsS 
J&20 32,640 32,761 

w33 33.853 33,979 
W69 35,094 35.219 
3,227 36,354 36.481 
r&O? 37,636 37,765 
3.809 38.940 39,072 

.4 06 

-- 
2,635 2,669 
yg ;mi 

3:762 3:803 
4,132 4&x 

3.924 14,003 
4.722 14.803 

4,624 4,669 
5.088 5,137 

5,542 15,625 

6.575 5.626 
2;: y3" 

6.364 16.469 

* I 

7?24617#336 

;;Mi y!4 
t-k:342 8:403 
y& ;,02; 

t I 

0,268 10,336 
0.955 11.025 
1.664 11.736 

2.395 12.469 
3.143 13$2S 

8.133 18,225 
9.044 19,136 
9,975 20,069 
f&S 2&S 

* * 

2.903 23.603 
y4" p2; 

B:O29 26:136 
7.115 27,225 

%!224 23.336 

.? 

~~2 
51725 
6.2*0 
6,779 

4.161 
4,965 
279: 

7:512 
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Table 53.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes l/z to 1 

Depth 01 
center GUI 

in feet 
10 lb 

::: 

i:i 

2: 

:: 
8: 0 

!i 
91 

104 
119 

67 

i! 
105 
119 

i:: 

:i:i 

134 
150 
168 

% 

135 
151 

E 
205 

11.0 
11. b 
12.0 
12. b 
13.0 

225 
246 
267 

E 

13. b 
14.0 
14.6 
lb. 0 
lb. 6 

E 
390 
418 
446 

339 341 
365 367 
392 393 
419 421 
447 449 

16.0 
16.b 
17.0 
17. b 
18.0 

475 

it 
669 
602 

477 
567 
538 
570 
603 

18. b 
1s. 0 
18. b 
20.0 
20. b 

635 
670 

;Ei 
780 

637 
672 
708 
745 
783 

21.0 
21. 

e 22., 

%I 

819 

g 

V62 

821 

ii: 
943 
Qe5 

T 
Surface slope of ground in percent 

20 26 

El 
92 

105 
120 

A 
92 

:z 

:z; 
169 
187 
206 

136 
152 
170 

ii? 

226 
247 
269 

iii 

343 
369 
396 

:E 

479 482 
509 512 

ii: i: 
606 610 

iti % 
711 715 
748 752 
786 791 

825 
865 

Ei 
990 

830 
870 
911 
952 
VQ5 

- - 
SO Jb 40 

-- -- 

.E 
93 

107 
121 

i; 
94 

107 
122 

?I: 
95 

109 
123 

137 138 139 
153 155 156 
171 172 174 
189 191 193 
209 211 213 

223 
251 
273 
296 
320 

iti 
278 
301 
326 

345 
371 
398 
426 
455 

348 
374 
402 

2: 

352 
378 

22 
463 

485 
516 
548 

tE 

494 
525 
557 
591 
625 

860 
696 

E 
811 

2 
917 
959 

,002 

842 

El 
967 
011 

851 

E 

,020 

46 50 bb 

ix 3 
8 8 

:: :i 

2 ii i i 
97 98 100 

111 113 114 
126 123 130 

141 

:: 
195 
215 

143 
166 
178 
198 
218 

236 
258 
281 
305 
330 

239 242 246 
261 265 269 

El z E 
334 339 344 

iii 
410 
439 
469 

360 
387 
415 

:z 

506 
638 
571 
605 
640 

676 
713 
751 

iii 

E 

i% 
032 

871 
913 
956 

:E 

145 
162 
181 

2: 

365 
393 
421 
451 
481 

513 

E% 
614 
649 

%i 
970 
014 
060 

- 

60 

147 

:ii 
204 
224 

521 
554 

it 
659 

Ez 
774 
814 
855 

897 
941 
985 

I, 030 
1,077 
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Table 63.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes l/2 to l-Continued 

Depth of 
center cut 

Surface slope of ground in percent 

1,025 1,028 1,033 1,039 1,046 1,055 1,065 1,077 1 091 1,106 
1,069 1,073 1,077 1,084 1,091 1,100 1,111 1,124 1,138 1,154 

1,124 

1,114 1,118 1,123 1,129 1,137 1,147 1,158 1,171 1,186 1,203 
1,172 

1,160 1,164 1,169 1,176 1,184 1,194 1,206 1,219 1,235 1,252 
1,222 

1,207 1,211 1,216 1,223 1,232 1,242 1,254 1,268 1,284 1,303 
1,272 
1,323 

1,255 1,259 1,264 1,272 1,281 1,291 1,304 1,319 1,335 1,354 
1,304 1,308 1,314 1,321 1,330 1,342 1,355 1,370 1,387 1,407 

1,376 
1.429 

1,353 1,358 1,364 1,371 1,331 1,393 1,406 1,422 1,440 1,460 
1,404 1,408 1,415 1,423 1,433 1,445 1,459 1,475 1,494 1,515 

1,484 

1,455 1,460 1,467 1,475 1,485 1,498 1,512 1,529 1,549 1,571 
1, 539 
1,595 

1,508 1,513 1,519 1,523 1,539 1,552 1,567 1,584 1,604 1,627 1. 653 
1,561 1,566 1,573 1,582 1,593 1,607 1,622 1,640 1,661 1,685 
1,616 1,621 1,628 1.637 1,649 1,662 1,679 1,698 1,719 1,743 

1,711 

1,671 1,676 1,684 1,693 1,705 1,719 1,736 1,756 1,778 1,803 
1,771 

1,727 1,732 1,740 1,750 1,762 1,777 1,794 1,815 1,838 1,864 
1,8.32 
1,893 

31.0 1,784 1,790 1,798 1,808 1,821 1,836 1,854 1,875 1,898 
11.5 1,842 1,848 

1,925 

82.0 
1,856 1; 867 1,880 1,896 1,914 1,935 1,960 1,938 

1,901 
32.5 

1,907 1,915 1,926 1,940 1,956 1,975 1, Q97 2,023 
1,961 1,967 

2,051 
1,976 1,987 2.001 2,018 2,038 2,060 2,086 2,116 

Z3.0 2,022 2,023 2,037 2,049 2,063 2,080 2,101 2,124 2,151 2.182 

33.5 2,083 2,096 2,099 2,111 2,126 2,144 2,165 2,189 2,217 2,248 2,284 
34.0 2,146 2,153 2.162 2,175 2,190 2,208 2,230 2,255 2,283 2,316 
34.5 2,210 2,217 2,226 2,239 2,255 2,274 2,296 2,322 2,351 2,384 

2,352 

35.0 2,274 2,231 2,291 2,305 2,321 2,340 2,363 2,389 2,420 2,454 
2,422 
2,493 

35.5 2,340 2,347 2,357 2,371 2,388 2,408 2,431 2,458 2.489 2,525 5565 

36.0 2,406 2,414 2,424 2,438 2,455 2,476 2,590 2,528 2,580 2,596 2,637 
36.5 2,473 2,481 2,492 2,506 2,524 2,545 2.570 2,599 2,632 2,669 2.711 
37.0 2,542 2,550 2,561 2,575 2,594 2,615 2,641 2,670 2,704 2,743 2,786 
37.5 2,611 2,619 2,830 2,646 2,664 2,686 2,713 2,743 2,778 2,817 
18.0 2,681 2,689 2,701 2,717 2,736 2,759 2,785 2,817 2,852 2,893 

2, I762 
2, Q3Q 

38.5 2,752 2,760 2,773 2,788 2,808 2,332 2,859 2,891 2,928 2,969 
38.0 2,824 2,833 2,845 2,861 2,882 2,906 2,934 2,967 3,004 3,047 

3,016 
3,095 

39.5 2,897 2,906 2,919 2,935 2,956 2,981 3,010 3,043 3,082 3,126 
40.0 2,970 2,980 2,Q93 3,010 3,031 3,057 3,086 3,121 3,160 3,205 

3,175 

40.5 3,045 3,055 3,068 3,086 3,107 3,133 3,164 3,199 3,240 3,286 
3,256 
3,338 

41.0 3,121 3,131 3,144 3,162 3,185 3,211 3,243 3,279 3,320 3,368 3,421 
41.5 3,197 3,207 3,222 3,240 3,263 3,290 3,322 3,359 3,402 3,450 3, 505 
42.0 3,275 3,285 3,300 3,319 3,342 3,370 3,403 3,441 3,484 3,534 3, 590 
42.5 3.353 3,364 3,379 3,398 3,422 3,451 3,484 3,523 3,568 3,619 3,676 
43.0 3,433 3,443 3,459 3,478 3,503 3,532 3,567 3,607 3,652 3,704 3, 763 

43.5 3,513 3,524 3,540 3,560 3,585 3,615 3,650 3,691 3,733 3,791 3,851 
44.0 3,594 3,605 3,621 3,642 3,668 3,698 3,735 3,776 3,824 3,878 3,940 

60 

1,956 
2,019 
2. 084 
2,149 
2,216 
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Table S4.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes 1 to 1. 

Deptk 
of ten 
ter all 
h feel 
-- 

i:Z 

23 
8.0 

t:: 

T- Surface slope of ground in per cent 

16 
- 

ii8 
185 

f:3 

% 
342 

2 

!z 
692 
640 

691 

‘7:; 
852 
910 

970 
,031 

:Z 
,227 

,297 

:Ez 
,515 
,692 

26 

8 
8: 
35 

:ti 
193 
222 
253 

“52 
569 

8% 

z 
831 

ES 

,011 

:z 
,209 
,230 

::11 
,502 
,580 
,660 

:% 
,913 

.- 
3s CO 

- - 

4 
9 

i': 
38 

:I 

t’g 

:: 

1:: 
12s 

E 

*E 
133 

:7": 

ES 
270 

E 
215 
248 
282 

22 
331 
422 
465 

769 
827 

Ei 
,014 

9; 

994 
,059 

:Ei ::t: 
,219 ,273 
,292 ,349 
,368 ,428 

:E 
,676 
,763 
,862 

:% 
,043 
,136 
,232 

::z 
,134 
,231 
,331 

- 

so 
- 

177 

2 
278 
316 
357 

:ii 
494 
545 

E!t 
711 

iii 

900 

8E 

::i; 

‘E 

:% 

691 
783 

t:: 
076 

176 
283 
Ei 
613 

ss 

1: 

ii 
47 

191 
224 

% 
340 

384 
430 
479 
531 
685 

g; 

830 
897 

967 

‘2: 
,194 
276 
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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 l-continued. 

Il. 
I- 

,: 

_ . 

- 

Surface slope of ground in per cent 

10 15 20 26 39 35 49 46 59 65 
--- ---- --- 
2,065 2.091 2,130 2.181 2,247 2.330 2,434 2,566 2,728 2,931 
2.154 2,181 2.221 2,275 2,344 2.430 2,539 2,677 2,845 3.057 
2,245 2,274 2,315 2,371 2.443 2,533 2.646 2.790 2,965 3.186 
2,338 2,368 2.411 2,469 2,545 2,637 2,755 2,905 3,088 3.318 
2,432 2,463 2,508 2,568 2,647 2,743 2,866 3,022 3,212 8,451 

2,529 2.561 2.608 2.670 2,752 2,852 2,980 3,142 3.340 3.588 
2,627 2.661 2.709 2,774 2,859 2,963 3,095 3,264 3,469 3,727 
2,727 2,762 2,813 2.830 2.968 3,076 3.212 3,388 3,601 3,869 
2,829 2,865 2,918 2,988 3,079 3,191 3,332 3,515 3,736 4,014 
2,932 2,970 3,024 3,097 3.191 3,308 3,454 3,643 3,872 4.161 

3.038 3.077 3,133 3.208 3.306 3.427 3,579 3,775 4,012 4,311 
3,146 3.187 3,245 3,322 3,423 3,548 3,706 3,909 4.154 4,464 
3,255 3,297 3,357 3,438 3,542 3,671 3.835 4,046 4,298 4.619 
3,367 3.409 3.471 3.555 3,663 3.797 3,967 4.183 4,445 4.777 
3,480 3,524 3,588 3,675 3,786 3,924 4,100 4,323 4.595 4,937 

3,595 3.641 3.707 3,796 3,911 4,054 4,236 4,466 4,747 6,100 
3.712 3.759 3,828 3,920 4,039 4,187 4,374 4.612 4.901 5,266 
3.831 3,880 3,951 4.046 4.169 4,322 4.514 4,760 6,058 6,435 
3,952 4.002 4.075 4,173 4.300 4.457 4.656 4,909 6.217 5,606 
4,074 4,126 4,201 4,302 4,433 4,595 4.800 5,061 5,379 6,780 

4.198 4,252 4,329 4,433 4,568 4,735 4,946 5.215 6.543 5,956 
4,324 4,379 4,459 4.566 4,705 4,877 5,095 5,372 6.710 6,135 
4,452 4,509 4.592 4.702 4,845 5.022 5.246 5.531 5.879 6.317 
4,583 4,641 4,726 4,839 4.987 5,169 5.399 5.693 6.051 6,bO2 
4,714 4,774 4,861 4,978 6,130 5.317 5,555 5,856 6,225 6,639 

4,848 4.910 6.000 8,120 6,276 5,469 5.712 6,023 6,402 6,879 
4,984 5,048 6,140 6,263 5,423 5,621 5,872 6,191 6,581 7,071 
5.122 5,187 5,282 5,408 5,573 5.776 6.034 6,362 6,762 7,266 
5,261 5,328 5,426 5,555 5.725 5.933 6.198 6,535 6,946 7,464 
5,402 6.471 6,571 5,705 6,879 6,093 6.365 6.711 7,133 7,666 

8,545 5.615 5,718 6.855 6,033 6,254 6,532 6,888 7,321 7,867 
5.690 5.763 5,868 6,008 6.191 6.418 6,703 7.069 7.513 8,073 
5.837 6,912 6,020 6,164 6,351 6.584 6,877 7,252 7.707 8,282 
5.986 6,062 6.173 6.321 6.513 6.752 7.052 7,436 7.993 8,493 
6,137 6,215 6,328 6,480 6,677 6,921 7,230 7,623 8,102 8,706 

6,289 6,369 6,485 6.641 6,843 7.093 7,410 7.813 8.304 8,922 
6,442 6.524 6,644 6,803 7,011 7,266 7.591 8.004 8,507 9,140 
6.599 6.683 6,806 6,969 7,181 7,443 7,775 8,198 8,713 9,362 
6,758 6,844 6,969 7,136 7.353 7,622 7,962 8,395 8.922 9.587 
6,917 7,006 7,134 7,305 7,627 7.802 8.150 8.593 9,133 9,814 

7079 7.170 7300 7476 7703 7934 8341 8794 934710043 
7:243 7.335 7:469 7:648 7:880 8:169 8:b33t 8:997 9:b63 lo:175 

- 

60 
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Table SB.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes 1% to 1. 
- 
eel - 

-- 

I 

; 
i 

I 
1 

1. 
1. 

:: 

is 
1: 

:: 
1, 
2,1 
2. 
2,: 
2.: 
2,! 
2.( 
2,: 

2,! 
3.l 
3,: 
3.i 

- 
we - 
30 

- 

-- 

1 

:: 

::’ 
1. 
I.1 
1. 
2,1 
2,: 
2.: 

2,. 

3.: 
3.: 
3.! 
3,: 
3,( 

40 

1 

1: 

!G 

78 

5; 

217 

f!i 
367 

2 

666 

;3' 
783 
868 

056 
,049 

:E 
,366 

::; 
130 
299 
472 

Et 
013 
201 
304 

- 
60 
- 

1: 
:fi 
80 

:z 
203 
257 
318 

ii 

622 
714 

t:: 

E 
271 

401 
537 

EJ 

D51 
250 

I% 
389 

114 
346 
585 

% 

137 

g 

120 

00 



Table m.--Amount of material in cubic vards ver 100 

HYDRAULIC AND EXCAVATION TABLES 249 

feet of -cut on sloping grou”nd, 1 

side slopes 1% to 1. -C~ontinued. 

Surfaceolopeofgroundinper cent 

e-- ---m--m- 
3.007 3.096 8,229 3.420 3.686 4.053 4,692 5,400 6.718 9,201 16,440 
3.139 3,232 3,372 3.670 8,848 4,231 4.794 6,638 7.013 9,6O616,118 
3,274 3.371 3.517 3,724 4,014 4,413 6,009 6,881 7.314 10.01918.812 
3,412 3.613 3.685 3.881 4,183 4,599 6,211 6,129 7,622 10.441 17.619 
3,662 3,657 3,816 4,040 4.366 4,788 6,426 0,382 7.936 10,871 18,242 

3.695 3,804 3.970 4.203 4,531 4.981 6,644 6.639 8.25611.31018.978 
3,842 3,954 4,128 4,370 4,711 6.178 6,868 6,902 8,584 11.758 19,731 
3.991 4.109 4,288 4,539 4,592 6,380 6,095 7,169 8,917 12.21520,497 
4.144 4,266 4,451 4,712 6.080 6.585 6.328 7,443 9,257 12.68021.277 
4,298 4,425 4,617 4,888 6,270 6,793 6.564 7.721 9,6O313,15322.072 

4,456 4,588 4,786 6.068 5,464 6.006 8,805 8,005 0,056 13.63722.881 
4.616 4,753 4,958 6,250 5,661 6,223 7,050 8,292 10.314 14,12823.706 
4,779 4,921 6,134 6,436 6,860 6,443 7.300 8,586 10,68014,627 24,546 
4,946 b.093 6,313 6,626 6.064 6,667 7,556 8,88611.05216.136 25,399 
5.116 6,267 8,495 6,818 6,272 6,895 7,813 9,189 11.429 16,654 26,268 

5,287 5.444 6.680 6.014 6,482 7.127 8.076 9.49711.813 16.18127,160 
5.462 6.624 6,868 6.213 6,697 7,363 8,342 0,81112.203~16,71528.047 
6,639 5,806 6,058 6,414 6.914 7.602 8,613 10,130 12.600'17.259 28,958 
6.820 6,992 6,262 6,619 7,136 7,845 8,889 10,455 13,004 17.811 29,885 
6,002 6,130 6,449 6,828 7,360 8.092 9.169 10.734 13,413 18,372 30,826 

6,189 6,372 6.649 7.040 7.589 8,343 0,453 11,119 13,829 18.041 31,782 
6,378 6,567 6,852 7,255 7.821 8,598 9.742 11.458 14.251'19 620 32 753 
6.570 6,764 7,057 7,472 8,055 8,856 10.034 11.802 14,68Oh'lOS 33'738 
6,764 6,964 7,266 7,693 8,294 9.118 10,331 12,151 15.115~20:701 34:738 
6.962 7.168 7,479 7,919 8,537 9.385 10.634 12&M 16,55721.3O736.754 

0.162 0,374 7,694 8.147 8,783 0.655 10,040 12,866 16.004,21,021 36,782 
7.366 7,584 7,913 8,378 0.032 9.929,11.25'3 13.230 16.45S122,542 37,826 
7,672 7,796 8.134 8.612 9,284 10,206 11.565 13,6O116,919,23.172 38,884 
7.780 8.011 8,359 8,850 9.54~.10.482 11.883 13,977 17.386 23.812 39,958 
0,991 8,229 8.b8.5 0,OQO 9,799 10.773 12,206 14,366 17.857 24.46141,046 
8,206 8.450 8.816 9,334 10,062 11,062 12.535 14,742 18,337 25.116 42,148 
8,424 8,674 9.050 9.582 10.329 11.356 12.867 15.133 18.823 25.78143.266 
8,644 8,900 9,286 9,832 10.599 11.652 13.203 15.528 19,316 26,455 44,398 
8,867 9.130 9,526 10,086 10,873 11,952 13,544 15.929 19,814 27.137 45,545 
O.OQ3 9,363 9,769 10.343 11,lbO 12,258 13,889 16,335 20,319 27,829 46,699 
9,322 
9,654 

9.598 10.014 10,603 11.430 12,567 14,236 16,745 20,829 28,529 47,873 
9,836 10.263 10.867 11.714 12,879 14,5QO 17,163 21,346 29,238 49,062 

9,788 10,078 10,515 11,133 12,002 13,195 14,950 17.584 21.870 29,955 50,265 
0.025 10.322 10.770 11.403 12.293 13,515 15.313 18,010 22.401 30,682 61,483 
0,266 10.569 11.028 11,677 12,587 13,838 16,679 18,441 22,937 31.417 52,716 

0309'10.819 11.289 11.953 12.885 14.166 16.049 18,877 23.480 32.180 53,963 
0.754 11.072 11.553 12,233 13,186 14.497 16.425 19,319 24,029 32 912 55 225 
1.003 11,329 11.82112,516 13,492 14.833 16,805 19,766 24,586 35:674i66:fiO@ 
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Table S6.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes 2 to 1. 

Surface elope of ground in percent 

35 

4 

it 

E 

131 
178 
233 

52 

% 

;:t 
817 

1.601 
x&i 
2:091 
2,268 

2,452 

49 

186 

3:: 

t:3 

622 
741 
869 

::%i 

1,317 

:% 
lk57 
2,058 

tt:: 
2:721 
2,963 
as15 

yE$ 

4:033 
4,325 
4,630 

3% 
9:512 
9,959 
10,417 

45 

2,491 

2%8 
3:521 
3,903 

4,304 

ME 
5:621 
6,099 
6,597 

237; 

10:625 
11,232 
11,954 

:f% 
14:091 

if :t:t 
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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 l-Continued. 

Dgth 
center 

cut 
In feet 

T 
10 16 

6,292 

10.267 

Et 
11:142 
11,445 

2X:: 
12:378 

:xi: 

26 

!4,264 
.4,642 
.5,025 
.5.413 
.5,806 

80 

:3:X 
.7:623 
8,078 
3,539 

10,930 

20.971 
21,627 
22.190 

23.821 
24.414 
25,012 
25,619 
26,231 

46 

25.381 

3%: 
28:454 
29.618 

-2E 
32:826 

II:E 



Depth 01 
center cu 

in feet 

Surface slope of ground in percent 

10 16 30 26 

::i 

;:i 

:; 
49 

1:: 

14 

ii 
87 

125 

2: 
Si 

:: 
2% 

:: 
4:6 

2: 

150 171 
195 223 

ii: 2s” 
369 421 

213 
278 
352 
434 
525 

311 

2 
6% 
76s 

::: 

;i 
i l l 

:;“6 
598 
687 
781 

Ei 

% 
892 

625 
734 
851 
977 

1,111 

914 
1,072 

%! 
1: 62: 

it: 

1:: 
10: 6 

882 

1,:; 
1,221 
1,346 

1,007 
1.129 
1,257 
1,393 
1.536 

1,254 

:%? 
1: 736 
1,914 

1,835 
2,057 
2.292 
2,540 
2,aoc 

11.0 1,477 
11.6 1,615 
12.0 1,758 
1%. 6 1,9m 
16.1) 2,063 

1,686 
1,843 

Ez 
2: 355 

2,101 
2,296 
2,500 
2,713 
2,934 

3,073 
3,359 
3,657 

%z 

2,225 2,539 
2,393 2,731 
2,567 2,929 
2,747 3,135 
2,933 3,347 

3,164 
3,403 
3,650 

2% 

4,629 
4,978 
5,340 
5,714 
6,102 

18.0 3,126 
16.6 3,324 

3,567 4,444 6,502 

17.0 
3,793 

3,529 
4,727 6,914 

17.6 
4,026 

3,739 
5,017 7,340 

18.0 
4,267 5.317 

3,956 
7,778 

4,514 5,625 8,229 

18.6 
19.0 

4,179 
4,408 

16.6 4,643 
20.0 4,884 
20.6 5,131 

4,768 
5,030 
5,29R 
5,573 
5,855 

5,942 8,692 
6,267 

20,015 
9,168 21,111 

6, 602 9,657 22,237 
6,944 10,159 23,392 
7,296 10,673 24,576 

21.0 
21.6 

it: 
23: 0 

5,385 6,144 
5, 644 
5,910 

6,440 
6,743 

6,181 7,053 
6,459 7,370 

7, 656 11, MO 
8,025 11,740 
8,403 12,292 
8,789 12,857 
9,184 13,435 
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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 

-- 

, 

1 

I 
I 

1 
I 
1 
I 

I 
I 

I 

I 
I 

I 
, 

, 

1 

I 

30 

58 
132 

~~ 
526 

716 
936 

1.184 
1,462 
1,769 

2,105 
2,471 
$8g 

3: 743 

4,225 
4,737 
5,278 
5,848 
6.447 

7,076 
7,734 
8,421 
9,137 
9,883 

10,658 
11,462 
12,295 
13,158 
14, om 

14,971 
15,921 
16,901 
17, 999 
18,947 

25,789 
27,032 

i32: 
30: 936 
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Table 67.-Amount of material in cubic yards per 100 linear 
feet of cut on sloping ground, 

side slopes 3 to l-continued 

Depth 01 
center eu 

in feet 

2::: 

it: 
2s: 6 

26.0 
26.6 
27.6 

:i:: 

Sl. 0 
31. s 

E:i 

iti 
3s: s 
40.6 
40. s 

41.0 
41.5 
42.0 
42.6 
43.0 

43. s 
44.0 

Surface slope of ground in percent 

10 

6,743 
7,033 

7,694 

7,329 
8,025 

7,631 
8,363 

7, 940 
8,703 
9 060 

9,418 11,73f 
9,784 12,19: 

10,157 
10,536 

12,w 

10,923 
13,12I 
13,611 

9,918 
10,269 

11,317 
11,717 

10,626 
10,989 

12,125 

11,358 
12,539 
12,961 

11,734 
12,115 

13,389 

12,503 
13,824 
14.267 

12,897 
13,297 

14,716 
15,172 

13,703 
14,115 

15,636 

14,533 
16,106 

14,957 
16,683 
17,067 

15,388 17,558 

15,824 
16,267 
16,716 
17,170 
17,631 

18,056 
18,561 

3 E 
20: il8 

18, OQS 
18,571 

20,651 

19,051 
21,191 
21,738 

19,536 22,292 
20,027 22,853 

20,525 
21,02Q 

23,420 

21,538 
23,995 

22,054 
24,577 

22,576 
25,165 
25,761 

23,104 
23,639 

26,364 32,852 
25,973 

48,057 
33,611 

110,658 
49,168 113,216 

15 20 

3iz 
10: 421 
10,851 
11,28< 

14,02! 
14,6% 
15,244 
15,87: 
16,514 

17,16E 39,532 
17,83! 
18,514 

41,067 

19, ME 
42,632 

19,911 
44,225 
45,848 

14,102 
14,601 
15,109 
15,62.! 
16,150 

20,629 
21,359 

47,500 

22,102 
49,181 

22,857 
50,892 

23,625 
52,632 
54,401 

16,684 
17,227 
17,778 
18,338 
18, fXX 

24,406 
=,m 
26,006 
26,825 
27,657 

19,484 

%z 
21: 267 
21,879 

23,502 
29,359 

x7 
32: OOii 

22, 500 
23,129 

32,914 

23,767 
33,335 

24.414 
34,768 

25,059 
35,714 
36,673 

25,734 
%406 

37,644 
38,629 

27,088 
27,778 

39,625 
40,635 

23,477 41,657 

29,184 

%E 
31: 359 
32,101 

42,692 
43,740 

98,304 
100,716 

44,800 103,153 
45,873 105,628 
46,959 1@3,12Q 

36 

32,295 
33,684 
35,102 

E$E 

56,189 
58,026 

lx 
63: 684 

65,623 
67,602 

2% 
73: 699 

75,789 
77, cm9 
80,058 
82,237 
84,444 

86,681 
88,947 
91.243 
93,567 
95,921 
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Table 68.-Five-halves powers of numbers 

.oo .Ol 
--- 

.02 .03 .04 
__-- 

.OK .06 1 .07 

o.ooo4 0.m 

:%i :E 
.0493 .053 
*lOI2 .107 

0. OCHI 
.0051 
.022 
.057' 
.114: 

O: zz; O: % 
.0254 ,023 
.0626 .067 
.1212 .128 

0. lml 

5% 
.072: 
.135I 

“$co~ 0.001: 
.Oll’ 

.0345 ,037’ 

:!“5 :E 

.liw .I85 

.2789 .290 

.41cKl .424 
.5724 .590 
.76a4 .790 

.198 

.302 

.439l 

:E 

:%? :% 
.4553 ,471 
.6276 .646 
.8341 .856 

.2x 

.340( 
.a371 
.660: 
.8791 

.2347 .245: 

.9030 .926 

l.cm 1.025 1.061 1.077 1.103 1.130 1.167 1.184 
1.269 1.298 1.328 1.357 1.388 1.418 1.449 1.481 
1.577 1.611 1.644 1.678 1.712 1.747 1.782 1.818 
1.927 1.964 2.002 2.040 2.079 2.118 2.157 2. I97 
2.319 2.361 2.403 2.445 2.488 2.632 2.576 2.620 

2.756 2.802 
3.238 3.289 
3.768 3.824 
4.347 4.408 
4.976 5.042 

2.848 
3.340 
3.880 

45::: 

2.896 2.943 
3.392 3.444 
3.937 3.994 
4.530 4.592 
5.175 5.242 

2.991 

2 ii: 
4.655 
5.310 

4.718 4.782 
6.378 5.447 

5.657 5.728 
6.391 6.467 
7.179 7.261 
8.023 8.110 
8.923 9.017 

5.799 
6.544 
7.343 

:: :zi 

5.871 5.944 
6.621 6.699 
7.426 7.510 
8.287 8.376 
9.205 9.300 

6.091 6.165 6.240 6.315 
6.857 6.937 7.017 7.098 
7.678 7.764 7.849 7.936 
8.556 8.647 8.739 8.831 
9.492 9.588 9.686 9.734 

9.882 9.981 LO. 08 0.18 10.28 
0.90 11.01 Il. 11 1.22 11.32 
1.98 12.69 12.20 2.31 12.43 
3.12 13.24 13.35 3.47 13.59 
4.32 14.45 14.67 4.69 14.82 

0.49 10.59 
1.54 11.65 
2.66 12.77 
3.83 13.95 
5.07 16.20 

5.59 15.72 15.85 5.98 16.11 
6.92 17.06 17.19 7.33 17.47 
8.32 18.46 IS.61 8.75 18.90 
9.78 19.93 20.08 10.24 20.39 
!l. 32 21.47 81.63 !l. 79 21.95 

% 
:9: 04 
IO. 54 
12.11 

6.33 16.61 
7.75 17.89 
9.19 19.34 
‘0.69 20.85 
2.27 22.43 

!2.92 23.98 1.26 1.41 23.58 !3.74 
!4.59 24.76 $4.93 15. 11 25. 28 !5.45 
16.33 26. 51 $6.69 16.87 27.05 !7.23 
8.16 28.33 k-4.52 18.71 23.90 i9.08 
:o. 04 30.23 IO. 42 :O. 62 30.81 Il. 01 

‘3.91 24.08 
‘5.63 25.80 

;2.00 32.20 
:4.04 34.26 
:6.15 36.37 
:8.34 38.56 
to. 61 40.84 

12.40 
14.45 
16. 58 

1:: 2 

:2.60 32.81 13.01 3.21 33.42 13.62 33.83 
14.66 34.87 15.08 5.30 35.51 :5.72 35.94 
:6.80 37.02 17.24 7.46 37.68 :7.90 38.12 
89.01 39.24 19.47 9.69 39.92 0. 15 40.38 
.l. 31 41.54 Il. 77 2.01 42.24 .2.48 42.72 

:2.96 43.aO L3.44 
,5.38 45.63 L5.88 
t7.89 48.16 La. 40 
0.48 50.74 il. 01 
3.16 53.42 i3.69 

14.18 

2: 
il. 80 
i4.51 

4g g.g 

9.43 49: 69 

“? 22 4.7 . 

.08 .OO 
--- 

0.0018 o.lwz4 
.0137 
.0415 : Ei 

2% :% 

.2562 .2674 

:% : “5% 
.7265 .7473 
.9507 .9752 

y;; ;.24; 

1:854 1:890 
2.227 2.278 
2.665 2.710 

3.138 3.188 
3.658 3.713 
4.227 4.287 
4.846 4.911 
5.516 5.580 

0.69 10.80 
1.76 11.87 
yg ::g 

6:33 15:46 

6.66 16.78 

“g: ii ii: ii! 
!l.OO 21. 16 
!2.69 22.76 

!4.25 24.42 
!5.98 26. 16 
!7.78 27.96 
!9.65 29.85 
;a.60 31.80 

:4.89 45.14 
:7.38 47.64 
.9.95 50.22 
:g g!Ag 



HYDRAULIC AND EXCAVATION TABLES 255 

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

NUdX .oo 1 .Ol 1 .oa 1 

55.90 56.18 56.46 58.74 57.03 57.31 57.59 57.88 
58.74 59.03 59.32 59.61 59.96 60.19 60.48 60.78 
61.66 61.96 62.26 62.55 62.85 63.15 63.45 63.76 
64.67 64.97 65.28 65.59 65.90 66.20 66.51 66.82 
67.76 68.08 68.39 68.71 69.02 69.34 69.66 69.98 

58.16 58.45 
;a;; 6&3$ 

67.14 67: 45 
70.30 70.62 

70.94 71.27 71.59 71.91 72.24 72.57 72.89 73.22 
74.21 74.54 74.83 75.21 75.54 75.88 76.22 76.55 
77.57 77.91 78.25 78.59 78.94 79.28 79.63 79.97 
81.02 81.37 81.72 82.07 82.42 82.77 83.13 83.48 
84.55 84.91 85.27 85.63 85.99 86.36 86.72 87.08 

88.18 88.55 88.92 89.29 89.66 90.03 90.40 90.78 91.15 91.53 
91.90 92.28 92.66 93.04 93.42 93.80 94.18 94.56 
95.71 96.10 96.49 

94.94 95.33 
96.88 97.27 97.66 98.05 98.44 

99.62 100.0 109.4 
98.83 99.23 

100.8 101.2 101.6 102.0 102.4 
103.6 104.0 104.4 

102.8 103.2 
104.8 105.2 105.7 106.1 106.5 106.9 107.3 

107.7 108.1 108.5 109.0 109.4 109.8 110.2 110.6 
111.9 112.3 112.8 

111.1 111.5 
113.2 113.6 114.0 114.5 114.9 115.3 115.8 

116.2 116.6 117.1 117.5 117.9 118.4 118.8 119.3 
120.6 121.0 121.5 

119.7 120.1 
121.9 122.4 122.8 123.3 123.7 

125.1 125.5 126.0 
124.2 124.6 

126.4 126.9 127.3 127.8 128.3 128.7 129.2 

129.6 130.1 130.6 131.0 131.5 132.0 132.4 132.9 
134.3 134.8 135.3 

133.4 133.8 
135.7 136.2 136.7 137.2 137.7 

139.1 139.6 140.1 
138.1 138.6 

140.6 141.0 141.5 142.0 142.5 
144.0 144.5 145.0 

143.0 143.5 
145.5 146.0 146.5 147.0 147.5 

149.0 149.5 150.0 
148.0 148.5 

150.5 151.0 151.5 152.0 152.5 153.0 153.5 

154.0 154.6 155.1 155.6 156.1 156.6 157.1 157.7 
159.2 159.8 160.3 160.8 161.3 161.9 162.4 162.9 
164.5 165.1 165.6 
169.9 170.5 171.0 

166.1 166.7 167.2 167.7 168.3 
171.6 172.1 172.7 173.2 173.8 

175.4 176.0 176.5 177.1 177.6 176.2 178.8 179.3 

181.0 181.6 182.2 
186.7 187.3 187.9 

182.7 183.3 183.9 134.4 185.0 
188.5 189.0 189.6 190.2 180.8 

192.5 193.1 193.7 194.3 194.9 195.5 196.1 196.7 
198.5 199.1 199.7 200.3 200.9 201.5 202.1 202.7 
294.5 205.1 205.7 aO6.3 206.9 207.6 XI8.2 206.8 

210.6 211.3 211.9 212.5 213.1 213.8 214.4 215.0 
216.9 217.5 218.2 218.8 219.4 220.1 220.7 221.3 
223.3 223.9 224.5 225.2 225.8 226.5 227.1 227.8 
229.7 230.4 231.0 
236.3 237.0 237.6 

231.7 232.3 233.0 233.7 234.3 
238.3 239.0 239.6 240.3 241.0 

KM.7 301.4 302. 

.oa 84 .06 .08 .07 
-~--- 

245.0 245.7 246.4 247. 1 247.8 
251.9 252.6 253.3 253.9 254.6 
258.8 259.5 260.2 280.9 261.6 
265.9 766.6 267.3 268.0 266.8 
273.1 273.8 274.5 275.3 276.0 

280.4 281.1 281.8 282.6 283.3 
287.8 288.5 289.3 290.0 290.8 
295.3 296.1 296.8 297.6 298.4 
303.0 303.7 304.5 305.3 306.1 
310.7 311.5 312.3 313.1 313.9 

.08 .09 
-- 

158.2 158.7 
163.5 164.0 
163.8 169.4 
174.3 174.9 
179.9 180.5 

185.6 186.2 
191.4 192.0 
197.3 197.9 
203.3 203.9 
209.4 210.0 

215.6 216.3 
222.0 222.6 
228.4 229.1 
235.0 235.6 
241.7 242.3 

284.1 284.8 
291.5 292.3 

E:i %E 
314.6 315: 4 
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Table SS.-Five-halves powers of numbers-Continued 

Numbe 

:i-: 
1e:a 
10.3 
10.4 

10.5 
10.0 
10.7 
10.8 
10. s 

11.0 
11. 1 

2: 
li: 4 

il. s 

2: 
$; 

E 
;:: : 

1a:r 

12.6 

#iI 

12.9 

ls.o 

2: 
13: a 
15.4 

ii: 
13: 7 
13.8 
13.9 

E 
14: a 

:::: 

:t: 
14: 7 

2: . 

.oo 

332.3 
340.5 
348. a 

317. c 
325. c 
333.1 
341.3 
348.6 

317.8 
325.8 
333.9 
342.1 
350.5 

357.3 
365.8 
374.5 
383.3 
392.3 

358.1 
366.7 
375.4 
384.2 
393.2 

359.0 
367.5 
376.3 
385.1 
394.1 

401.3 402.2 403.1 
410.5 411.4 412.3 
419.8 420.7 421.7 
429.2 430.2 431.1 
438.8 439.8 440.7 

448.5 449.5 450.4 
458.3 459.3 460.3 
468.2 469.2 470.2 
478.3 479.3 480.3 
488.5 489.5 490.6 

498.8 
509.3 
519.9 
530.6 
541.4 

499.9 
510.3 

E? 
542.5 

500.9 
511.4 
522.0 
532.8 
543.0 

552.4 553.5 554.6 
563.5 564.7 505.8 
574.8 575.9 577.1 
586.2 587.3 588.5 
597.7 598.8 600.0 

609.3 610.5 611.7 
621.1 622.3 623.5 
633.0 634.2 035.4 
645.1 640.3 347.5 
657.3 058.5 659.8 

669.6 
682.1 
694.7 
707.5 
720.3 

:2:: 
090.0 

E: Ii 

734.7 
747.9 

% i 
788.2 

E: i 
829.9 
844.1 
858.4 

- 

672.1 
684.6 
697.2 
710.0 
722.9 

E: !i 
762.5 
776.0 
789.6 

800.6 
814.5 
82% 5 
842.7 
857.0 

E 
331.3 
345.5 
959.8 

..Ol .o!J .03 

318. f 
326. t 
334. i 
343. ( 
351. I 

GE 
335: 5 
343.8 
352.2 

359. E 
308.4 
377. I 

2::: 

300.7 
369.3 
378.0 
386.9 
395.9 

404. I 405.0 
413.3 414.2 
422.6 423.6 
432.1 433.0 
441.7 442.7 

451.4 
461.3 
471.2 

:::: : 

452.4 
462.3 
472.2 
482.4 
492.6 

502.0 503.0 
512.5 513.5 
523.1 524.1 
533.8 534.9 
544.7 545.8 

555.7 556.9 
566.9 568.0 
578.2 579.3 
589.0 590.8 
001.2 002.3 

:;:: t 
636.0 
048.7 
661.0 

614.0 
625.9 
637.9 
650.0 
662.2 

673.4 674.6 
685.9 687.1 
698.5 699.8 
711.3 712.0 
724.2 725.5 

ET: i 
765.2 
778.7 
792.4 

806.1 
820.1 
834.1 
848.4 
862.7 

.04 

, 

, 

I 
I 
I 
I 
I 

I 
, 

i 

I 
I 

- 

.os .OO *7 .08 
- - 

320.2 321. ( 
328.2 329. ( 
336.4 337. : 
344.6 345. t 
353.0 353. f 

321.8 322. f 323.4 
329.8 330. : 331.5 
333.0 338. I 339.7 
346.3 347. ; 
354.1 

348.0 
355. t 356.4 

%I! 
378.9 
387.8 
396.8 

363.2 364. I 
371.9 372. I 
380.7 381. ! 
389.6 390. ! 
398.6 399. ! 

405.9 
415.1 
424.5 

2:: : 

406. E 407.7 408. t 
416.1 417.0 417. I 
425.4 426.4 427. : 
435. a 435.9 436. f 
444.6 445.6 446. f 

453.4 
463.2 

z.2 
asi 7 

454.4 455.3 
464.2 465.2 
474.3 475.3 
484.4 485.4 
494.7 495.7 

:iF 
476. i 
436. t 
496. E 

505.1 506.1 507.2 
515.0 516.7 517.7 
526.3 527.4 528.4 
537.1 538.2 539.3 
548.0 549. 1 550.2 

558.0 
569.1 
5230.5 
591.9 
503.5 

559.1 

Ki 
593.1 
604.7 

560.2 
571.4 
582.7 
594.2 
605.8 

561.3 502.4 
572.5 573.7 

2f.j 
607: 0 

it%: 
608: 2 

$15.2 016.4 617.6 618.8 
527.1 628.3 629.5 630.7 
539.1 040.3 641.5 642.7 
551.2 652.4 653.6 654.8 
563.4 664.7 665.9 667.2 

575.8 
%?a. 4 
701.1 
713.9 
726.8 

677.1 
089.0 

E i 
728.1 

678.3 
690.9 
703.6 
710.5 
729.4 

679.0 
692.2 
704.9 

&E 

739.9 
753.2 
766.5 
730.1 
793.7 

742.6 
755.8 
769.2 
782.8 
796.5 

743.9 
757.2 

2 
797.9 

107.5 808.9 310.3 
321.5 822.9 324.3 
335.0 837.0 338.4 
349.8 351.2 352.7 
$64.2 865.6 367. 1 

811.7 
825.7 
839.8 

Et:: 

- - - 

.OO 

365.0 

E 
391: 4 
400.4 

409.0 
418.9 
428.3 

ii;:: 

457.3 
467.2 
477.3 
487.5 
497.8 

E:i 
529.5 
540.4 
551.3 

619.9 

EE 
656: 1 
068.4 

680.8 
693.4 

FE 
732.1 

i%:E 

Ei: i 
799.2 

E% 
341: 2 
855.5 
870.0 
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Table ES.-Five-halves powers of numbers--Continued 

Number 

16.6 
16.6 
lb. 7 

E:i 

17.0 

17.5 

:t: 
17: 8 
17. a 

2; 
19: 2 

ii:: 

18.6 
18.6 
18.7 

:;:g” 

- 

1, 

1, 
,:: 
1, 
1, 

:: 

:: 
1, 

:: 

:: 
1, 

1, 
:: 

:: 

1, 
? 
1: 
1, 

1, 
:: 

:: 

? 
1: 
1, 
4 

:: 
1, 
1, 
4 

- 
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Table ML-Five-halves powers of numbers-Continued 

.oo 

1, 789 
1,811 

i-E 
1: 339 

1,791 
1.814 
1,836 
1,859 
1, 832 

1.903 1,905 
1,926 1,928 
I, 950 1,952 
1,973 1,976 
1,997 1,999 

2,021 

E.E 
2: 094 
2,119 

2,023 
2,047 
2,072 
2, 096 
2,121 

t% 
2:194 
2,219 
2,244 

2,146 
2,171 
2, 196 
2,221 
2, 247 

2, 270 
2,296 
2,322 

2:; 

2,273 2,275 2, 278 
2,299 2,301 2, 304 
2,325 2,327 2,330 
2,351 2.354 2,356 
2, 377 2, 330 2, 383 

2, 401 
2,428 
2,455 
2,482 
2,510 

2,404 
2,431 
2,458 
2, 465 
2,512 

2,677 

2E 
2: 763 
2,793 

2,822 
2,851 
2,881 
2,911 
-29941 

2,971 
3, M)l 
$g 

a1094 

2, 82! 
2,854 
2,884 
2,914 
2,944 

2,974 
3,lw 
3,03! 

jg! 
, d 

.Ol 
- 

32 

1, 793 
1,816 

i! 

k% 
1: 841 

t:E 

zz 
1: 954 
1,978 
2,002 

1,910 
1,933 
1,957 

:% 

t3 
zz 

2: 123 

$Lg 

1) 101 
il2a 

2.407 
2,434 

3% 
2: 615 

2,543 
2,570 
2, 598 
“i “2 

2,545 
2,573 
2, Ku 
2,629 
2,657 

2,683 

2 ::i 
2: 769 
2, 798 

2.686 
2,714 
2,743 
2,772 
2,801 

2, 82f 2,831 
2.857 2,860 
2,887 2,890 

t% g 

.03 .04 .os .os 

Ei 
1: 845 

::E 

1,802 
fig 

1: 870 
1,893 

1,917 

xii 
1:987 
2.011 

2,033 
2,057 
2,082 
2, 106 
2,131 

2,035 

$E 

2: 133 

2,156 
2,181 

3; 

2, !Bf 
2,311 
2.3% 

:E 

2,415 
2,442 
2,469 
“;g 

2,4x 
2,444 
2,471 

t2i 

2, 551 
2,579 

3E 
2: 663 

2,691 2, 6% 
2, 720 2, 7z 
2,749 2. 75: 
2,778 2,781 
2,807 2,81( 

2,837 2,33! 
2,866 2,86< 
2,895 2,89i 
2,925 2,92! 
2,956 2,951 

%i 
31047 
3,078 
3,108 

2,w 
3,02( 
3,05i 
3,03: 
a, 11: 

- 

.07 
- 

::% 

i# 
1: 896 

1,919 
1,942 
1,966 

g 
2,033 
2,062 
2,087 
2,111 
2,136 

.03 .a# - 

1,921 
1,945 

$E 

xi; 
1: 971 
1,995 
5 019 

2,040 

;:g 

4138 

2,043 
2,067 
2.091 
2,116 
2,141 

2,166 
2.191 
2,216 

2% 

2, 291 2, 293 
2,317 2,319 
2,343 2,346 
2,369 2,372 
2,396 2,399 

2,425 
2,452 
2,479 

9% 

3z 
2: 615 
2,643 
2,671 

2,582 
2,596 
2,618 
2,646 
2,674 

2,700 
2,729 

2% 
i,816 

% 
2: 9Q5 
2,935 
2,965 

2,995 

g% 

- 
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Table ML-Five-halves powers of numbers-Continued 

NUUlb0 .oo .ol 42 .o: M w a0 .o? A3 .oo 
---------- 

3,156 3,159 3,163 3,166 3,169 3,172 3,176 3,178 3,182 
3,125 3,128 3,131 3,134 3,133 3,141 3,144 3,147 3,lbo yz 

4” 3,191 3,194 3,197 3,201 3,104 3,207 3,210 $2l; $2 
220 3,223 3,m 3,229 3,232 3,236 3,239 3,242 

3: 262 3,255 3,258 3,261 3,264 3,268 3,271 3,274 3: 277 3; mo 

3,234 3,237 3,290 3,293 3,296 3,300 3,393 3,396 3,369 q313 
3,316 3,319 3,322 3,326 3,329 3,332 3,335 3,339 3,342 3,346 
3,346 3,352 3,366 3,358 3,361 3,365 3,363 3,371 3,314 3,318 
3,381 3,364 3,338 3,391 3,394 3,397 3,401 3,404 3,407 3,411 
q414 4417 3,420 3,424 3,427 3,430 3,434 K437 3,440 3,444 

3,447 q450 3,4b4 3,457 3,460 3,464 3,467 3,470 3,474 3,477 
3,460 q484 3,437 3,499 3,494 3,497 3,bOo 3,b94 3,bO7 3,510 
3,614 3,617 3,520 3,524 3,527 3,630 3,534 3,637 3,b40 3,b44 
3,647 3,661 3,554 3,657 3,661 3,564 3,587 3,571 3,674 3,673 
3,531 3,b84 3,583 3,691 3,695 3,598 3,601 3,606 3,608 3,612 

3,616 3,618 3,622 3,625 3,629 3,632 3,636 3,639 3,642 3,646 
3,649 3,653 3,656 3,060 3,663 3,666 3,670 3,673 3,677 3,680 
3,634 3,637 3,691 3,694 3,697 3,701 3,704 3,708 3,711 3,716 
3,718 3,722 3,723 3,729 3,732 3,736 3,739 3,743 3,746 3,7M) 
3,763 3,767 3,760 3,763 3,767 3,770 3,774 3,777 3,781 3,784 

3,788 3,792 3,795 3,799 3,362 3,606 3,309 3,813 3,316 3,8#) 
3,823 3,827 3,830 3,834 3,837 3,841 3,844 3,848 3,85; 3:;; 
1859 3,862 3,866 3,869 3,873 3,876 3,880 3,883 
3,894 3,898 3,901 3,905 3,908 3,912 3,916 3,919 $923 3’928 
3,930 3,933 3,937 3,941 3,944 3,948 3,961 3,955 3,969 3:962 

3,966 3,969 3,973 3,977 3,930 3,934 3,937 3,991 3,995 3,993 
4,062 4,066 4,009 4,013 4,016 4,020 4,024 4,027 4,031 4,035 
4,038 4,042 4,046 4,049 4,053 4,067 4,060 4,064 4,068 4,071 
4,076 4,079 4,032 4,086 4,090 4,093 4,097 4,101 4,104 4,108 
4,112 4,116 4,119 4,123 4,126 4,13o ’ 4,134 4,137 4,141 4,146 

4,149 4,162 4,156 4,169 4,163 4,167 4,171 4,176 4,178 4,182 
4,186 4,189 4,193 4,197 4,201 4,204 4,208 4,212 4,216 4,219 
4,223 4,227 4,231 4,234 4,238 4,242 4,246 4,249 4,263 4,257 
4,251 4,264 4,268 4,272 4,276 4,279 4,283 4,287 4,291 4,296 
4,293 4,302 4,306 4,310 4,313 4,317 4,321 4,326 4,329 4,332 

4,336 4,340 4,344 4,348 4,351 4.355 4,359 4,363 4,367 4,371 
4,374 4,378 4,382 4,386 4,399 4,394 4,397 4,401 4,406 4,469 
4,413 4,417 4,420 4,424 4,423 4,432 4,436 4,440 4,444 4,447 
4,451 4,456 4,469 4,463 4,467 4,471 4,474 4,478 4,482 4,486 
4,490 4,494 4,498 4,w2 4,506 4,569 4,513 4,517 4,621 4,525 

262 “dp 4,537 4,641 4,346 4,b46 4,552 4,656 4,b60 4,664 

4:667 4:611 4,615 4,619 4,623 4,627 4,631 4,635 
72 4,576 4,530 4,564 4,538 4,592 4,596 tOGi& 160; 

4,647 4,651 4,6bb 4,859 4,663 4,667 4,671 4,676 4:679 41603 
4,687 4,691 4,695 4,699 4,703 4,707 4,711 4,716 4,719 4,723 

4,m 4,731 4,735 4,739 4,743 4,747 $751 4,755 4,759 4,763 
4,767 4,771 4,776 4,779 4,763 4,737 4,791 4,79b 4,799 4,303 
4,307 4,611 4,816 4,819 4,823 4,827 4,832 4,836 4,E4O 4,844 
4,646 4,652 4,850 4,880 4,664 4,666 4,672 4,676 4,880 4,664 
4,869 l,ES%? 4,697 4,901 4,W5 4,sOe 4,913 4,917 4,921 4,925 
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Table SK-Five-halves powers of numbers--Continued 

22,844 22,947 23,051 23,155 
23,889 23,695 
24,962 25,071 

24,101 
25,186 

24,zoS 
23,259 
24,315 

23,363 
24,422 

26,063 
27,194 

243,175 
25,289 

27,363 
26,237 
27,422 

28,3QQ 
25,3QQ 25,bOQ 

27,538 
26,512 
27,654 

26,625 
27,76Q 

27,885 2&002 28,118 
29,301 

28,235 2&353 
28,541 

4470 2&53a 
39,062 2Q,l&71 

28,706 26,824 2EjQ43 

30,268 30,390 
31,628 

30,512 
29,421 2Q,661 29,782 

31,754 
30,635 30,758 30,882 31,005 

2Q,QilS 30,024 
31,254 

30,146 

31,503 
31,129 31,378 

32,768 32,896 33,025 
31,879 
33,153 

32,005 
33,282 

32,132 
33,412 

32,253 
33,541 

32,335 
33,671 

32,513 
33,aOZ 

32,640 
33,932 

34063 34,194 34,326 34,457 34,690 
35,388 35,523 

34,722 

38,744 36,381 
35,657 
37,019 

35,792 
37,157 

35,927 38,082 
34,855 
36,X@ 

34,Q88 
36,334 

35,121 
36,470 

35,254 
36,607 

38,130 38,271 38,411 
39,548 39,681 39,835 

38,552 
37,295 
38,694 

37,433 
38,835 

37,572 
38,977 

37,711 

39,979 40,123 40,288 40,413 
39,119 

37,851 
39,262 

37,QQO 

40,559 40,704 
39,405 
40,850 

40,998 41,143 41,290 41,437 41,585 41,732 41,886 
42,476 42,626 42,776 42,926 43,077 43,228 43,379 
43,988 44,141 44,294 44,447 44,601 44,755 44,910 
45,531 45,687 45,843 40,000 46,157 46,315 46,472 
47,106 47,266 47,425 47,585 47,745 47,606 48,067 

48,714 48,876 49,039 
50,354 50,520 50,686 

49,203 
So,852 

49,366 49,530 49,694 49,859 
51,019 51,186 51,354 51,521 

52,027 52,535 
53,732 

52,lSe 
b3,QOb 

52,365 
54,078 

52,705 52,375 53,046 53,217 
54,251 

55,471 55,647 
54,424 54,598 54,772 54,945 

55,823 55,QQQ 56,176 56,353 56,530 58,708 
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Table ES.-Five-halves powers of numbers-Continued 

.!a .3 A .a 
--_-- 

57,aOZ 67,Q62 
59,414 

57,782 58,142 

61,260 
59,5Q7 

63,141 
61,447 

59,781 
61,634 

‘TfJ, 964 

66,oEs 
63,330 
65,248 

63,521 
61,321 

65,442 
63,711 
66,636 

67,oOa 
68,Q87 

67,201 67,398 67,595 

71,Q65 
69,187 69,383 69,589 

73,059 
71,209 

76,147 
73,266 

71,413 71,618 

76,358 
73,473 
76,669 

73,681 
75,781 

77,271 
79,430 

77,485 77,700 77,916 

31,626 
79,643 79,867 
81,847 82,66Q 

86,635 
82,2Ql 

qa.57 &a?32 s303 84,634 
86,126 86,363 86,682 86,812 

38,42Q &661 a894 8Q,l27 
90,769 
83,146 

91,005 91,242 
93,626 

91,473 

6t7;012 95 661 
q386 
95 $259 864 86 dEO7 CM? 

83,867 
Q6 96:766 292 
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Table 69.-Three-halves powers of numbers 

.oo 

I. mlw 
.0316 
.0694 
.1643 
.253a 

I. 0010 
.cl365 
.0962 

:E 

I. oozi 
.0414 

:E 
.2722 

,364s 
.4764 

%Ei 

- 

.- 

! ( 
, 
I 
1 
I 

; 
I 
, 
) 

I. OON 

:% 
.19lx 
.291f 

.385I 

:E 
.756: 
. Slnif 

.396t 
.512t 
.631Y 
.769( 
.911! 

1. 000 
1. 154 
I. 315 
1.4132 
1.657 

I 

I 

i 
I 

i 
1 
1 
1 

1.015 
1.169 
1.331 
1. 499 
1.674 

.- 

I c 
, 

, 

, 
I 
I 
I 

i 
I 
1 
1 

- 

.- 
I c 
1 1 
I 
1 

I 
, 
I 
, 
I 

1 
1 
1 

.37x 

~~;~ 

.332i 

1.030 
I. 185 
I. 346 
1.517 
1.692 

I. 045 
1. 201 
1.364 
L534 
1.710 

1.061 1.076 
1.217 1.233 
1.381 1.398 
I. 551 1.569 
1.723 1.746 

1.837 1. 856 1. a74 I.693 1.911 
a. 024 2.043 2.062 2.031 2. 100 
2.217 2. 236 2. 256 2.275 2. 295 
2.415 2.435 2.455 2.476 a. 496 
2.619 2. Ma 2.660 2. 681 2.702 

2. 328 
3.043 
3.263 

;:Ei 

2. 850 

E2 
3: 511 
3.741 

2.871 
3.087 

t3: 
3: 765 

2 ::i 
3.330 
3. 557 
3.788 

2.914 
3.131 
3. 353 

E 

3.953 3.977 4. ooo 
4.192 4.217 4.241 
4.437 4.461 4.486 
4.685 4.710 4.736 
4.939 4.964 4.9Qll 

::iZ 
4.511 
4.761 
5.015 

4.048 4.072 
4.289 4.314 
4.636 4. SIX 
4.786 4.811 
5.041 5.067 

5.196 
5.458 

z-l 
6.269 

5.248 5.274 
5.511 5.533 
5.778 5.305 
6.049 6.077 
6.325 6.352 

5. 300 

ix2 
6: 104 
6.330 

6.540 
6.831 

Ei 
7: 701 

6.576 
6.359 
7.146 
7.437 
7.738 

6.604 
6.338 
7.175 
7.466 
7.761 

6.632 
6.916 
7. 204 
7.495 
7.791 

, 

I 
I 

I 
1 

i 
1 

6.660 
6.945 
7.233 
7.5% 
7.621 

6. CKM 
6.302 
8.6oi 
8.91; 
923f 

9.54 

I% 
10.52 
10.85 

8.M 
8.332 
6.63f 
6.94 
9.261 

Ei 
S.&x 
8.97f 
9.m 

8. OBC 
3.393 
8.70( 
9.01( 
9.324 

8. 12c 
8.424 
8.731 
9.041 
9.3% 

9.57( 
9.89l 

IO. 22 
10.55 
10.88 

9.61( 
9.93l 

tk% 
LO. 91 

9.64: 
9.96: 

10.29 
LO. 62 
IO. 95 

9.674 
9.99! 

to. 32 

t::: 

- 

.Ol .I .Okl 

- 

34 

- 

.- 
I ( 

t 
I 
I 

; 

I 
1 

I 
i I 

1 

.OS 

- 

:% 
.649! 
,783: 
.925! 

2.935 
3. 153 
3.375 

!:L% 

5.327 
5.591 
5.658 
6.132 
6.408 

6.668 
6.973 
7.262 
7.554 
7.65c 

9.70: 
to. 03 
to. 35 
to. 66 
11.01 

.06 

- 

.- 
I ( 
) 
I 
) 
1 

E 
5 

.07 .)[I 
- 

). 014i 
.06-N 
.13% 
.216( 
.31# 

): %Z 
.140: 
.2251 
.322: 

). 0224 
.0784 
,148: 

:E 
.4191 
.536: 

:E 
.94ol 

1% 

. al! 

.955: 

1.091 1.107 1.122 
1.249 1.266 1. 282 
1.414 1.431 1.448 
1. 536 1.604 1.621 
1.764 1.732 1.800 

1.948 
2.139 
2.335 
2.537 
2.744 

1.967 
2. 158 

z.!i 
2: 765 

% 
2: 375 
2.578 
2.78A 

2.957 
3.175 
3.398 
3.626 
3.863 

2.978 
3.197 

i:E 
3.882 

3.000 
3.219 
3.443 

Eli 

i% 
4.585 
4.837 
5.093 

4.120 4.144 
4.363 4.387 
4.610 4.635 
4.862 4.663 
5.118 5.144 

5.353 
5.617 
5.636 

::2! 
/ 

I 
I 

1 
I 
I 
I 

r 
1 
1 
1 
1 

5.379 

%ti 
6.186 
6.464 

5.405 
5.671 

ii% 
6: 492 

6.717 
7.002 
7.291 

::i!i 

6.745 

::i: 
7.613 
7.91c 

6.774 
7.059 
7.348 
7.643 
7.94c 

2 ::: 
3.824 
9 13: 
9.451 

9.73i 
IO. 06 

I!: t; 
Il. 05 

9.77( 
to. Cm 
IO. 42 
to. 75 
II.06 

8.241 
8. s4i 

t: !I! 
9.482 

9.60: 

tit :; 
to. 78 
11.11 

). 0270 
. 0628 

: Ez 
.3430 

I. 138 

:% 
1:639 
1.819 

2.005 
2.197 
2.395 
2.59s 
2.807 

4.163 
4.412 
4.68a 
4.913 
5.170 

5.432 
5. 698 

i% 
6: 520 

%z 
ins 
7.672 
7.970 

6.272 
8.577 

z2 
9: 514 

9.634 
10.16 
10.48 
IO. 81 
Il. 15 
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Table 69.-Three-halves powers of numbers-Continued 

.06 .os .06 
I I 

.66 47 48 

--- -----_ ---- 
11.38 11.42 11.45 11.48 
11.72 11.76 11.79 11.82 
12.06 12.10 12.13 12.17 
12.41 12.44 12.38 12.51 
12.76 12.79 12.83 12.86 

11.18 11.21 
11.52 11.55 
11.86 11.89 
12.20 12.24 
12. 55 12. 543 

12.m 12.93 12.97 13.00 13.04 13.07 13.11 13.15 13.18 13 22 
13.25 13.29 13.32 13.36 13.39 13.43 13.47 13.50 13.54 13’57 
13.61 13.64 13.68 13.72 13.75 13.79 13.82 13.86 13.90 13’93 
13.97 14. oo 14.04 14.08 14.11 14.15 14.19 14.22 14 28 14’29 
14.33 14.37 14.49 14.44 14.48 14.51 14.55 14.59 Id62 14:66 

15.14 15.18 
15.51 

14.77 I 

15.55 
15.89 
16.27 14.81 ! 

15.93 
16.30 

14.70 14.73 
15.07 15.10 
15.44 15.48 
15.81 15.85 
16. I9 16.23 

14.84 14.88 
15.21 15.25 
15.59 15.62 
15. 96 16.00 
16.34 16.38 

16.57 16.61 16.65 
16.96 16.99 

16.69 16.73 
17.03 

17.34 17.38 
17.07 17.11 

17.42 
17.73 17.77 

17.46 17.M) 
17.81 

18.12 18.16 
17.85 17.89 

18.20 18.24 18.23 

14.95 14.99 15.03 
15.33 16.36 15. 40 
16.70 15.74 15.78 
16.0s 16.12 16.16 
16.46 16.50 16. 53 

2% 
15.66 

:t i: 

16.76 
17.15 

16.80 16.84 16.88 

17. 54 
17.19 17.23 17.26 

17.93 
17.58 17.62 17.66 
17.97 18.01 18.05 

18.32 18.36 18.46 18.44 

16.92 
17. 30 
17.69 

:t E 

18.68 
19.68 

18.72 18.76 18.30 18.84 

19.48 
19.12 19.16 19.20 19.24 

19.89 
19.52 19.56 19.60 19.64 

20.29 
19.93 19.97 20.01 20.05 
20.33 20.38 20.42 20.48 

13.88 

:x 
20: 09 
2x50 

$2; 
21: 53 
21.95 
22.37 

20.75 
21.16 

20.79 20.83 20.87 20.91 

21.58 
21.20 21.24 21.23 21.33 

21.99 
21.62 21.66 21.70 21.74 

22.42 
22.04 22.08 22.12 22.16 
22.46 22.50 22.54 22.59 

18.52 18.56 18.60 18.64 
18.92 18.96 19.00 19.04 
19.32 19.36 19.46 19.44 
19.72 19.76 19.80 19.85 
20.13 20.17 20.21 20.25 

20.54 20.58 
20.95 

20.62 20.66 
m.99 

21.37 
21.03 21.08 

21.41 
21.78 

21.45 21.49 
21.83 

22.20 
21.87 21.91 

22.25 22.29 22.33 

!g.:; 2;; 

23:57 23:61 

22.63 22.67 
$:$ 2;; 

23.91 23:&j 
24.35 24.39 

z-i z:g 
25.66 25.71 

EG g:: 

::i+ 
23.70 
24.13 
24.56 

22.93 22.97 

it% iit2 
24:n 24126 
24.65 24.69 

25.18 
25.62 
28.06 
26.51 
26.96 

24.87 24.91 
25.31 25.35 

27.00 27.05 27.23 
27.68 
28.13 
28.59 
29.05 

27.32 27.36 27.41 
27.77 27.81 27.86 
28.22 28.27 28.32 
23.68 28.73 28.77 
29.14 29.19 29.23 

29.74 29.79 

iE 
29.23 I 31: 15 

Z$ 
29.33 I 31120 

29.70 
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Table 69.-Three-halves powers of numbers-Continued 

NUUl 
her 

90 .02 .oa A4 .06 .06 .07 .08 .os 

31.6. 
32.11 
32. 51 
33.01 
33.5, 

34. 0: 
34,s; 
35.0( 
35.41 
35.9I 

%i 
40:o: 
40.5: 
41.ot 

41.55 
42.OI 
4% 61 
43.14 
13.w 

14.1s 
14. 73 
15.26 
15.70 
16.33 

19.60 
i0.15 
xl.71 
il. 26 
il. 82 

i2.38 
i2.95 
i3.51 
i4.08 
i4.64 

i5.21 
55.79 
i6.36 

$;f 

-- 

31.6 
32.1. 
32. 6: 

2;: 

34.0 

~~:o" 
;;: ;' 

36.5: 
37.0: 
37.5: 
38.0' 
38. 5L 

38.0! 

ZE . i 
40.5s 
41. l( 

41.6: 
42.14 
42.6i 
43.1s 
43.72 

44.2E 
44.78 
45.31 
45.a 
46.39 

$2 
93: 01 
48.56 
49.11 

19.66 
i0.21 
i0.76 
il. 32 
il. 88 

i2.44 
53.00 
i3.57 
i4.13 
i4.70 

i5.27 
i5.84 
i6.42 
i6.99 
i7. 57 

-- - 
31.7 31.7 31.8 
32.1' 32. 2 32.2 
32.6 32.P 32.7 
33.1. 33.2 33.2, 
33. 6, 33.61 33. 7: 

31.8 

2: 
33.31 
33.71 

31.B 
32.4, 
32.9 
33.3' 
33. 81 

34.1: 
34.6 
36.11 
35.5! 
36.0! 

34.21 
34.7 
35.21 
35.6! 
36. II 

34.2 

it; 
35.7: 
36.2: 

34. 3: 
34.81 
35.31 
35.7! 
36.21 

36. 51 
37.01 
37.51 
38.01 
38.51 

36.61 36. 7: 36. 71 
37. II 37.2: 37.u 
37.a 37. 7: 37. 71 
38. 1s 38. 21 38.2! 
38.61 38.7, 38.34 

39. l( 

E:P 
2;’ 

. 1 

41.6; 
42. lf 
42. 7i 
43.24 
43. 77 

39. l! 39. 24 39.2! 
39.66 39. 71 39.71 
40. 1; 40.2: 40.21 
40.6% 40. 7i 40. 7s 
41.21 41.2f 41.31 

39.3( 
39.8: 
40.3: 

Ei 

41.7: 
42.2[ 

%I 
43.82 

41.7f 
42.3( 
42.8: 
43.31 
43. a 

41.8: 
42.3! 
42.86 
43.x 
43.9: 

41.81 
42.4 
42. Qi 
43.4t 
43.98 

41.9: 
42. 4f 
42.95 
43.51 
44.04 

44.3c 
44.83 
45.37 

t:: 4": 

44.3E 44.41 
14.86 44.94 
46.42 45.47 
45.96 46.01 
46.49 16.55 

44.4f 
44.9s 
45.51 

5% 

t-i: i' 
45.5: 
46.12 
16.66 

44.5; 
45.u 
45.61 
46.17 
46.71 

16.98 
47.52 
48.07 
48.61 
49.16 

:z.i 
L8: 12 
B.67 
49.22 

17.05 

Ei 
48:72 
49.27 

47.14 
47.69 
8.23 

it:;: 

47.20 
47.74 
48.29 
93.83 
49.33 

47.26 
47.7Q 

ii% 
:9:44 

IQ.71 49.77 LQ.82 49.88 
jo.26 i0.32 50.38 i0.43 
i0.82 i0.88 i0.93 50.99 
il.33 il.43 il.49 51.54 
il. 93 il. 99 i2.05 i2.10 

2: 2 
il.04 
il.60 
i2.16 

49.99 
i0.54 
il. 10 
il. 66 
i2.21 

i2.50 i2.55 i2.61 i2.66 
i3.06 i3.11 i3.17 i3.23 
i3.62 i3.68 i3.74 i3.79 
i4: 19 i4.25 i4.30 i4.36 
i4.76 i4.82 i4.87 i4.93 

i2.72 i2.78 
i3.23 i3.34 
i3.85 i3.91 
i4.42 i4.47 
i4.99 i5.04 

i5.33 $5.39 i5.44 i5.50 i5.56 i5.61 
i5.90 i5.96 i6.02 i6.07 i6.13 i6.19 
i6.48 16.53 i6.59 i6.65 8.71 16.76 
i7.05 i7.11 i7.17 i7.23 i7.28 i7.34 
57.63 i7.69 i7. 75 i7.80 i7. 86 17.92 

32.0' 
32.4, 
32. 9' 
33. 4 
33.9, 

32.05 
32.53 
33.01 
33.49 
33.98 

34.4 

5: 3": 
35.8' 
36.31 

34.46 
34.95 
35.44 
35.94 
36.43 

36. 81 
37.31 

2 i' 
38.4 

39.41 
39. 9: 
40.4: 
40.9! 
41.4; 

2: 
37. 94 
38.44 
38.95 

39.46 
39.97 
49.48 
41.00 
41.52 

41.9( 
42. 51 
43.01 
43.5f 
44.0s 

42.04 

22 
43.61 
44.14 

44.6: 
45.u 
45.6C 
46.22 
46. 7f 

44.67 
45.21 
45.74 
46.28 
46.82 

47.31 
47.86 
48.39 
48.94 
49.40 

47.36 
47.90 
48.45 
49.00 
49.55 

50.04 
;;: 3 

51.71 
i2.27 

50.10 
50.65 
51.21 
51.77 
52.33 

i2.83 52.89 
i3.40 53.45 
i3.96 54.02 
i4.53 54.59 
i5.10 55.16 

i5. 67 
i6.25 
i6.82 
i7.40 
i7.98 

55.73 

E:iZ 
57.46 
so4 
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Table SS.-Three-halves powers of numbers-Continued 

2: 
li2 

:::1” 

:t: 
l i 2 

:t: 

16.5 
16.6 
16. I 
16.8 
16. e 

:z 
17:7 

El . 

:ti 
la: 7 
16. R 
la. 0 

19.5 
1% 6 

3: 
19: 9 

- 

_- 

, 

, 
, 
, 

All 

61.02 
61.62 
62.21 

iEi 

64.00 
64.60 

E2 
68.41 

ii: i! 
71.33 
71.96 
12.58 

:% 
17.64 
78.28 
78.93 

79.57 
80.22 
80.87 
81.61 
82.17 

82.82 
83.47 
84.13 
84.79 
85.45 

86.11 
80.77 
87.44 
88.10 
88.77 

.Ol 32 .03 .04 

- - - 

58.15 58.21 58.27 58.33 
5% 73 58.79 58.85 58.91 
59.32 59.33 59.44 59.49 
59.90 59.96 60.02 60.08 
60.49 60.55 60.61 60.67 

61.08 61.14 
61.67 61.73 
62.27 62.33 
62.86 62.92 
63.46 63.52 

61.20 
61.79 
62.39 

EZ 

61.26 61.32 61.38 61.44 61.50 61.56 
61.85 61.91 61.97 62.03 62. 09 62.15 
62.45 62.51 62.57 62.62 62. 68 62.74 
63.04 63.10 63.16 63.22 63. 28 62. 34 
63.64 63.70 63.76 63.82 63.88 63.94 

84.06 
64.66 
65.26 
65.87 
66.48 

64.12 
64.72 

29”: 
66.54 

64.18 
84.78 
65.38 
65.99 
66.60 

Ei 
88.31 
68.92 
69.54 

67.1 
67.7 8 
68.37 
68.98 
69.60 

67.21 
67.82 
68.43 

h%: 

70.15 
70.77 
71.40 

:z 

70.22 
70.84 
71.46 
72.08 
72.71 

:i:ti 
74.53 
75.16 
75.80 

73.33 
73.96 
74.59 

E: ii 

73.40 

2% 
75.29 
75.92 

73.46 73.52 
74. 03 74. lb 

:“5::: E if 
75.99 76.05 

76.43 
77.07 
77.71 

1:E 

76.49 
77.13 
77.77 
78.41 
79.06 

76.62 
77.26 
77.90 

2: fi 

79.64 
80.28 

Ei 
82. 23 

82.88 
83.54 
84.20 

2: 

80.18 
86.84 
87. 50 
88.17 
88.84 

79.70 79.77 
80.35 80.41 
31.00 81.06 
81.64 81.71 
32.30 82.36 

82.95 
83.60 
84.26 
84.92 
85.58 

83.02 
8.3.67 

2: 
85.65 

86.24 86.31 
86.91 86.97 
87.57 87. 64 
88.24 88.30 
88.91 88.97 

79.83 
80.48 
81.12 
81.78 
82.43 

EX 

iii! 
85.71 

ZE 
87.70 

E:E 

- 

.OS 

58.39 
58.97 
59.55 

E:.:i 

64.30 
64.90 

2 it 
66:72 

67. 33 
67.94 

27: :! 
69.78 

83.15 
83.80 
84.46 

FE: :i 

22 

Z?l 
89.11 

.H .07 .09 .O@ 

- - - 

Et! E% 3:: 
59.61 59.67 59.73 
60.20 60.26 60.32 
60.79 60.85 60.91 

58.62 
59.20 
59.79 
60. 38 
60.96 

64.36 64.42 64.43 64.54 
84.98 65.02 65.03 65.14 
65.57 65.63 65.69 65.75 
66.17 66.23 66.29 66.35 
66. 78 66.84 66.90 66.96 

67.39 

%2 
69.23 
69.85 

67.45 
68.06 

2; 

67.61 
68.12 
68.74 
69.35 
69.97 

67.67 
68.18 

EZ 
70.03 

5% 
71.71 
72.33 
72.96 

70.53 
71.1‘5 
71.77 
72.39 
73.02 

;t i: 
71.83 
72.46 
73.03 

70.66 
71.27 
71.39 
7262 
73. lb 

73.65 
74.28 
74.91 

::: E 

73.71 
74.34 
74.97 
76.61 
76. 2-l 

73.77 

:z 
7d.67 
76.30 

76.76 
77.39 

Z: i; 
79.31 

76.81 76.88 
77.45 77.52 
78.99 76.16 
78.73 78.80 
79.38 79.44 

76.94 
77. 58 
78.22 

E: E 

79.96 
80.61 
81.25 
81.91 
82.56 

80.02 
30.67 

i:: i: 
82.62 

2: 
81: 38 
82.04 
82.69 

aalti 
60.80 
81.45 
82.10 
82.75 

83.21 
83.87 
84.52 
83.18 
85.84 

22-i 
84.59 
35.25 
85.91 

2~ 

85.32 
85.98 

83.41 
64.06 
34.72 
85.38 
86. 04 

86.51 86.57 
87.17 37. 24 
87.84 87.90 
88.51 88.57 
89.17 89.24 

2: 
8i97 
88.64 
89.31 

88.71 
87.37 
88.04 
@a 71 
89. y 
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.OS 

- 

.OO .ol .oa 83 .04 .w .O? .I .os 

- 
89.4‘ 

Ei 
01. 4l 
02. 1’ 

2: :; 
iE 
02 2: 

80.51 
9e.z 
0e.B: 
01.6l 
02.2: 

ii:E 
01. M 
01. 7: 
02.4: 

89. &I 89.0 80.91 oil. 05 
90.5: 00. 51 Oil. 61 00.72 
91. II 01. al 01.3: 01.40 
91.8’ 01. g. 02.M 02.07 
02.S 02.6 92.a 92.75 

02. 8: 
03.5l 
04. 11 
04.84 
05.5! 

02.81 
03. 5: 

iti! 
95: 6: 

02.9! 

ii:: 
95.; 
95.64 

ii:! 
04.31 
95.0’ 
95.7! 

93.M 
93.7: 
94.4! 
95. li 
95. 8: 

03.2 
03.9 
04.6l 
05.5 
06.M 

03.3l 
04.a 
04. 7: 

2s 

03.43 
94.11 
04.70 
05.48 
96.17 

96.31 

it: 
es: 3: 
09.0, 

ii?: 
97: 7! 
08.41 
09. 1, 

!E 
07: ei 
08. I3 
09.s 

06. 6! 
97.5 

$f 

06.7: 

2:; 

ii::1 

06.85 

Ei 

2: 

09. 71 00.8: 09.w 90.0 loo. 0 loo. 1 loo. 2 Km. 2 loo. 3 
loo. 5 loo. 5 100.6 loo. 7 loo. 7 100.8 loo. 0 loo. 0 101.0 
101.2 101.2 101.3 101.4 101.4 101.5 101.6 101.6 101.7 
101.9 101.9 102.0 102.1 102.1 102.2 102.3 102.3 102.4 
102.6 102.6 102.7 102.8 102.8 102.0 103.0 103.0 103.1 

103.2 
103.0 
104.6 
105.3 
106.0 

103.3 
104.0 
104.7 
105.4 
106.1 

:E 
104.7 
105.4 
106.2 

103.4 103.5 103.5 103.6 103.7 
104.1 104.2 104.2 104.3 104.4 
104.8 104.0 105.0 105.0 105.1 
105.5 105.6 105.7 105.7 lO5.8 
106.2 106.3 106.4 106.4 106.5 

103.8 
104.5 
105.2 

:tEi 

103.8 
104.5 
106.2 
105.0 
106.7 

:2: : 
108.2 
108.0 
100.6 

106.8 
107.5 
108.2 

::t i 

107.0 
107.7 
108.4 
100.2 
100.0 

107.1 
107.8 

:z 
109: 0 

107.2 107.2 
107.9 107.0 
108.6 108.7 
100.3 109.4 
110.0 110.1 

107.3 

::i: t 
100.4 
110.2 

107.4 
108.1 
108.8 
100.5 
110.2 

110.3 
111.0 
111. I 

::t ; 

110.4 110.4 110.5 
111. I 111.2 111.2 
111.8 111.0 112.0 
112.5 112.6 112.7 
113.3 113.3 113.4 

110.7 110.7 110.8 110.9 111.0 
111.4 111.5 111.5 111.6 111.7 
112.1 112.2 112.3 112.3 112.4 
112.8 112.0 113.0 113.0 113.1 
113.6 113.6 113.7 113.8 113.8 

113.9 114.0 114.1 114.1 114.2 114.3 114.4 114 4 114.5 114.6 
114.6 114.7 114.8 114.0 114.0 115.0 115.1 115.2 115.2 115.3 
115.4 115.5 115.5 115.6 115.7 115.7 115.8 115.0 116.0 116. O 
116.1 116.2 116.3 116.3 116.4 116.5 116.5 116.6 116.7 116.8 
116.8 116.0 117.0 117.0 117.1 117.2 117.3 117.4 117.4 117.5 

117.6 117.6 
118.3 118.4 
110.0 119.1 
119.8 119.0 
120.5 120.6 

117.7 

::t S 
119.0 
12O. 7 

117.8 117.0 117.0 118.0 118.1 118.2 118.2 
118.5 118.6 118.7 118.8 118.8 11% 0 110.0 
110.3 110.3 110.4 119.5 119.6 110.6 110.7 
120.0 120.1 120.2 120.2 120.3 120.4 120.5 
120.7 120.8 120.9 121.0 121.0 121.1 121.2 

121.3 121.3 121.4 121.5 121.6 121.6 121.7 121.8 121.9 121.0 
122.0 122.1 122.2 122.2 122.3 122.4 122.5 122.5 122.6 122.7 
122.8 122.8 122.9 123.0 123.1 123.1 123.2 123.3 123.4 123.4 
123.5 123.6 123.7 123.7 123.8 123.0 124.0 124.0 124.1 124.2 
124.3 124.3 124.4 124.5 124.6 124.6 124.7 124.8 124.9 124.0 
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Table SS.-Three-halves powers of numbers--Continued 

80 .01 .01 .03 

125.0 125.1 125.2 
125.8 125. P 125.9 
126.5 126.6 126.7 
127.3 127.3 127.4 
l!ia. 0 128.1 128.2 

125.2 

:2 ; 
127.5 
128.2 

128.8 
129.5 
130.3 
131.0 
131.8 

:iE 
130.4 
131.1 
131.9 

128.9 129.0 
129.7 129.8 
130.4 130.5 
131.2 131.3 
132.0 132.0 

E 
134.1 
134.9 
135.6 

132.7 
133.4 

E:i 
135.7 

132.7 132.8 
133.5 133.6 
134.3 134.3 
135.0 135.1 
135.8 135.9 

136.4 
137.2 
138.0 
133.7 
139.5 

:zi 
138:o 
138.8 
139.6 

136.6 136.6 
137.3 137.4 
133.1 138.2 
133.9 139.0 
139.7 139.8 

140.3 140.4 140.5 140.5 
141.1 141.2 141.2 141.3 
141.9 141.9 142.0 142.1 
142.6 142.7 142.8 142.9 
143.4 143.5 143.6 143.7 

144.2 
145.0 
146.8 
146.6 
147.4 

144.3 
145.1 

::i: ! 
147.4 

::t i 
149.8 

:z:: 

:E 

:Ez 
155: 4 

2% 

2;: : 
159.5 

:::: 

:z: 
163: F 

144.4 
145.2 

::S ; 
147.5 

144.4 144.6 
145.2 145.3 
146.0 146.1 
146.8 146.9 
147.6 147.7 

148.2 

::ti 
MO:5 
151.3 

:::: : 

:2:; 
151.5 

148.4 
149.2 

:EE 
151: 6 

152.1 
152.9 

:iz 
155: 4 

152.3 
153.1 

:iZ:; 
155.5 

:iZ:: 
154.0 

Et:: 

%:i 
157.8 
158.6 
159.4 

160.1 
161.0 

:“B:: 4 
163. : 

E-E 
158.u 

:i% 

.04 .os .oo .07 88 .OB 

- - 
125.3 125.4 125.5 X.5.5 125.6 125.7 
126.1 126.1 126.2 126.3 126.4 126.4 
126.8 126.9 127.0 127.0 127.1 127.2 
127.6 127.6 127.7 127.8 127.9 127.9 
128.3 128.4 138.6 128.5 128.6 128.7 

129.1 

:E 
131.4 
132.1 

129.1 
129.9 

:zT: 
132: 2 

129.2 
130.0 
130.7 
131.5 
132.3 

129.3 129.4 
130.1 130.1 

E :iE 
132.3 132.4 

129.5 
130.2 
131.0 
131.7 
132.5 

Ei 
lk4 
135.2 
136.0 

:% 
134: 5 

:::o” 

133.0 
133.8 
134.6 
135.3 
136.1 

133.1 

:iE 
135.4 
136.2 

:2:: 
134.7 
135.5 
136.3 

133.3 
134.0 
134.8 
135.6 
136.3 

136.7 

:::i 
139.1 
139.8 

136.8 

:iz 
139: 1 
139.9 

136.9 
137.7 
138.4 
139.2 
140.0 

137.0 
137.7 
138.5 
139.3 
140.1 

137.0 
137.8 

:3:: 
140.1 

137.1 
137.9 
138.7 
139.4 
140.2 

:::4” 
142.2 
143.0 
143.7 

140.7 
141.5 
142.2 
143.0 
143.8 

:::t 
142.3 
143.1 
143.9 

2: 
142: 4 
143.2 
144.0 

140.9 141.0 
141.7 141.8 
142.5 142.6 
143.3 143.3 
144.1 144.1 

144.7 144.8 144.8 144.9 
145.5 145.6 145.6 145.7 
146.3 146.3 146.4 146.5 
147.1 147.1 147.2 147.3 
147.8 147.9 148.0 148.1 

148.7 
149.5 

:::: 
151.9 

148.8 
149.6 
150.4 
151.2 
152.0 

148.9 
149.7 

::i 
152: 1 

::Ki 

:z:cY 
151.8 

:::i 
154.2 

%: i! 

%:i 
158.3 
159.1 
159. Q 

160.7 

::i: i 
154.3 
155.1 
155.9 

Ei:: 

:Ei:: 
160. u 

lea e 

:::: i 
163.2 
164.1 

152.8 152.9 
153.6 153.7 
154.4 154.5 
155.2 155.3 
156.6 156.1 

156.8 156.9 
157.6 157.7 
158.4 158.5 
159.2 159.3 
160.1 lea 1 

:::i 
162.2 
163. a 
163.E 

160.9 161.0 
161.7 161.8 
162.5 162.6 
163.3 163.4 
164.2 164.2 
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NUUI- 
her 

.O .l .2 .3 .4 .S -6 .7 .8 .B 

-- -- .- 

164.3 165.1 166.0 166.8 167.6 168.4 169.3 170.1 
172.6 173.4 174.3 175.1 176.0 176.8 177.6 178.5 
181.0 181.9 182.7 183.6 184.4 185.3 186.1 187.0 
189.6 190.4 191.3 192.2 193.0 193.9 194.8 195.6 
198.3 199.1 200.0 200.9 Ml. 8 202.6 203.5 204.4 

:E 
187: 8 
196.5 
205. 3 

171.8 
186.2 
188.7 
197.4 
206.2 

207. 1 
216.0 
225. 1 
234.2 
243.6 

E:i Fl;:: 
226.0 226.9 
236.2 236. 1 
244.6 245.4 

209.7 210.6 
218.7 219.6 
227.8 223.7 
237.0 238.0 
246.4 247.3 

211.5 

2:: 
238.9 
248.3 

212.4 213.3 214.2 215.1 
221.4 222.3 223.2 224.2 
230.6 231.5 232.4 233.3 
239. R 240.8 241.7 242.6 
249.2 250.1 251.1 252.0 

253.0 253.9 
262.5 2GY. 5 
272.2 273.2 
282.0 283.0 
291.9 292.9 

254.9 
264.5 
274.1 

Et: 

255.8 256.8 257.7 258.7 
265.4 266.4 267.3 268.3 
275.1 276.1 277.1 278.0 
284.9 235.9 286.9 287.9 
294.9 295.9 296.9 29i. 9 

259.7 260.6 
269.3 270.2 
279.0 280.0 

EE:: E: i 

261.6 
271.2 
281.0 
290.9 
300.9 

301.9 302.9 363.9 304.9 305.9 3069 307.9 3&x 9 
312.0 

310.0 311.0 
313.0 314.0 315.0 316.1 317.1 318.1 319.1 

322.2 
320.2 321.2 

323.2 324.3 325.3 326.3 327.4 328.4 329.4 331.5 
332.6 

330.5 
333.6 334.6 335.7 336.7 337.8 338.8 339.9 340.9 342.0 

343.0 344.1 345.1 346.2 347.2 348.3 349.3 350.4 351.4 352.5 

353.6 354.6 
364.2 366.3 
375.0 376.1 
385.8 386.9 
396.8 397.9 

%: 
377.1 
388.0 
399.0 

356.7 357.8 358.9 359.9 361.0 362.1 363. 1 
367.4 368.5 369.6 370.7 371.7 372.8 373.9 
378.2 379.3 380.4 381.5 382.6 333.7 384.8 
389.1 390.2 391.3 392.4 393.5 394.6 395.7 
400.1 401.2 402.3 403.4 404.6 405.7 466.8 

407.9 409.0 410.1 411.2 412.3 413.5 414.6 415.7 416.8 417.9 
419.1 420.2 421.3 422.4 423.6 424.7 425.8 426.9 423.1 429.2 
430.3 431.5 432.6 433.7 434.9 436.0 437.2 438.3 439.4 440.6 
441.7 442.9 444.0 445.1 446.3 447.4 448.6 449.7 450.9 452.0 
453.2 454.3 455.5 456.6 457.8 459.0 460.1 461.3 462.4 463.6 

464.8 
476.4 
488.2 

E:i 

465.9 467.1 
477.6 478.8 
489.4 490.6 
501.2 502.4 
513.2 514.4 

468.2 
479.9 
491.7 

i%: 

469.4 470.6 471.7 472.9 
481.1 482.3 433.5 484.6 
492.9 494.1 495.3 496.5 
504.8 596.0 507.2 568.4 
516.8 518.0 519.2 520.4 

474.1 
485.8 
497.7 

EE 

475.3 
487.0 
498.9 
510.8 
522.8 

624.0 
536.2 
548.4 

E:2’ 

525.3 
637.4 
549.6 
662.0 
674.4 

526.5 
538.6 
559.9 

ET; 

527.7 528.9 530.1 531.3 532. 5 533.R 535.0 
539.8 541.1 542.3 543.5 544.7 546.0 547.2 
652.1 553.3 554.6 555.8 557.0 558.3 559.5 
561.5 565.7 566.9 w3.2 569.4 570.7 571.9 
676.9 578.1 579.4 580.6 581.9 583.2 584.4 

585.7 586.9 
698.3 598.5 
610.9 612.2 
623.7 625.0 
636.6 637.9 

E%:i 
613.5 
626.3 
639.2 

589.4 590.7 591.9 593.2 594.5 595.7 
602. 1 603.3 604.6 6Q5.9 607. 1 668.4 
614.8 616.0 617.3 618.6 619.9 621.2 
627.6 628.8 630. 1 631.4 632.7 634.0 
640.4 641.7 643.0 644.3 645. 6 646.9 

597.0 

El,:: 
635.3 
648.2 

649.6 650.8 652.1 653.4 654.7 656.0 657.3 6,&S 6 659.9 661.2 
662.6 663.9 fi6.5.2 666. 5 667. 8 6fiQ. 1 670.4 671.7 673.0 674.4 
67<5. 7 677.0 678.3 679.6 680.9 632.3 683.6 684.9 686.2 687.6 
688.9 690.2 691.5 692.9 694.2 695.5 696.8 698.2 699.5 700. R 
702.2 703.5 704.8 706.2 707.5 703.8 710.2 711.5 712.9 i14.2 

- 
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Table 69.-Three-halves powers of numbers-Continued 

715.5 716.9 718.2 719.6 720.9 722.3 723.6 725.0 
729.0 730.4 731.7 733.1 734.4 735.8 737.1 733.5 
742.5 743.9 745.3 746.6 748.0 749.3 750.7 752.1 
756.2 757.5 763.9 760.3 761.6 763.0 764.4 765.8 
769.9 771.2 772.6 774.0 775.4 776.8 758.1 779.5 

783.7 
797.5 
811.5 

E:i 

785.0 
798.9 
812.9 

iE i 

786.4 787.8 789.2 790.6 792.0 793.4 
3w.3 801.7 893. 1 804.5 805. 9 807. 3 
314.3 815.7 817.1 818.5 819.9 821.3 
828.3 829.7 831. 1 832.6 834.0 835. 4 
842.5 843.9 845.3 846.7 848. 1 849. 5 

853.8 
868.1 

2:: 
911.4 

855.2 

z19” 
898.3 
912.8 

925.9 927.4 
940.6 942. 1 
955.3 956.8 
970.2 971.6 
985.0 986.5 

856.7 
870.9 
885. 3 
899.8 
914.3 

928.9 
943.5 
958.3 
973.1 
988.0 

858.1 
872.4 
886.8 
901.2 
915.7 

859.5 
873.8 

EE 
917.2 

860.9 
875.2 
889.6 
904.1 
918.6 

862.3 

ET: : 
905.6 
920.1 

am. 8 
87% 1 
892.5 

E:i 

930.3 931.8 933.3 934.7 936.2 
945.0 946.5 948.0 949.4 959.9 
959.8 961.3 962.7 964.2 965. 7 
974.6 976.1 977.6 979.1 980.6 
989.5 991.0 992.5 994.0 995.5 

.1 .2 

-- 

.3 .4 .6 .6 .7 .8 .8 

726.3 727.7 
739.8 741.2 
753.4 754.8 
767.1 768.5 
730.9 782.3 

794. a 793.1 
a08 7 810.1 
822.7 824.1 

836.8 851.0 EE 

865.2 879.6 FE:; 
894.0 895.4 

908. 5 923.0 Ei 

937.7 939.1 
952.4 953.9 
967.2 968.7 
982.1 983.5 
997. 0 998.5 
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Table 66.-Eight-thirds powers of numbers 

40 

-- 

O.CCO 
.ouz 
,013 
,040 
.ORO 

:i.E 

:E 
.755 

1.000 
1.239 
1.626 
2.013 
2.453 

2.948 

if; 
41784 
5.538 

6.350 
7.232 
8.187 
9.217 

IO. 33 

il. 51 
12.78 
14.14 
15.67 
17. 10 

.a.72 
no.43 
12. 24 
14.14 
!6.14 

8.24 
0.44 
12.75 
15. 16 
17. 69 

0.32 
.3.06 
:5.92 

iy: ;; 

15. 20 
18.53 
il. 98 
i5. 56 
i9. 27 

.Ol AS 

-- --- 

0. mo 
.002 
.015 
,044 
,092 

0. cc0 
,003 

: 2;: 
.oQs 

.lW 
2671 

.401' 
,570 
.7771 

.174 

.279 

.416 

:k% 

1.027 1.054 
1.321 1.353 
1.662 1.699 
2.055 2.097 
2.m 2.547 

3.001 
3.561 
4.181 

45::: 

i:E 
4.247 
4.938 
5.695 

6.435 6. 520 
7. 324 7.417 
8.287 8.387 
9.325 9. 433 

IO. 44 10.56 

Il. 64 
12.91 
14.28 
15.72 
7.26 

Il. 76 
13.05 
14.42 

it 2 

8. 89 .9.06 
0.61 !0.78 
!2.42 !2. 61 
!4.33 !4.53 
!6.34 !6.55 

x45 8.67 
D.67 IO. xl 
12.99 13.22 
15. 41 15.66 
17. 94 18. 20 

0.59 ,o. 86 
.3. 34 :3. 62 
6. 21 6.51 

.Q. 20 .Q. 50 
12.30 12.62 

15. 52 15.85 
6.87 19.21 
12.33 12.69 
15.93 6.29 
is.64 0.02 

-- 

.03 .04 .os A6 .07 .08 

-- -- -- -- --- 

O.C!UO 
,004 

:E 
,105 

O.wO 
.005 
,022 
,056 
,112 

0.000 
,006 
,024 

:E 

0.000 O.OCUl 
,007 .oQ8 
,027 ,030 
.065 ,070 
.126 ,133 

0.001 
. 010 

:E 
.I41 

.ltM ,193 

.2Ql’ ,304 

.432 .448 

.60& ,628 

.82-l . 847' 

.m3 
.317I 

2. 
,872 

,213 .223 .2w 
.330 ,343 .357 
.4811 ,498 .515 
,668 .689 .711 
.896 .922 .947# 

1.082 1.110 
1.385 1.418 
1.737 1.775 
2.139 2.182 
2. 596 2.644 

1.139 
1.452 
1.813 

~:~ 

1.163 1.198 1.223 
1.486 1. 520 1.555 
I.852 1.892 1.931 
2.270 2.315 2.361 
2.743 2. 794 2. 845 

t&Y 
4.313 
5.010 
5.774 

Ei% Zi 2% 
4.447 4.515 4.584 
5.158 5.232 5.308 
5.935 6.017 6.09Q 

3.337 
3.989 
4.654 
5. 384 
6.182 

!:K 
8.488 
9.541 

LO.67 

25 

EY 
IO. 79 

%Z 
8.693 
9.761 

LO. 91 

6.870 
7.7Q6 
8.796 
9.873 

Il. 03 

6. 960 

Ei 
9.985 

Il. 15 

7.050 
7.990 
9.005 

IO. 10 
Il. 27 

Il. 88 12.01 12.14 12.26 12.39 12.52 
13.18 13.31 13.45 13. 58 13.72 13.86 
!4.56 !4.70 .4.84 !4.QQ 15.13 15.28 
.6.02 6.18 .6.33 !6.48 16.63 16.79 
7.58 .7.74 .7.w .8.06 Y8.23 .8.39 

9.22 9. 39 9. 56 .9.74 
0.96 !l. 14 !l. 32 !l. 50 
!2. 80 !2.94 !3. 18 !3. 37 
!4.73 w.93 !5.13 !5. 33 
!6.76 !6.97 !7.18 !7.39 

.9.91 a. 08 
!l. 68 !1.87 
!3. 56 !3. 75 
!5. 53 !5.73 
!7.66 !7.81 

B.89 8.11 
Il. 12 11.35 
13.46 13.70 
15.91 16. 16 
18.46 18.72 

8.33 19.55 D.77 D. 99 
Il. 58 Il. 81 12.05 12.28 
13. 94 14.18 14.43 14. 67 
16.41 16. 66 16.92 17. 17 
18. 99 IQ. 25 IQ. 52 IQ.78 

.l. 13 
3.91 

.E 
z. 94 

1.40 1.63 .I. 95 .2.23 2.50 
4.19 4.48 4.76 5.05 5. 34 
7.10 7.39 7.69 7.99 8.29 
il. 12 0.42 0.73 Il. 04 11.36 
13. 25 13. 57 13. 90 6.22 4.54 

16. I8 16. 51 
19. 55 ~9. 89 
13.04 13.40 
16. 66 87.03 
'0.40 0.78 

~6. 85 
0.24 

1% 
1:17 

~7.18 87.51 87.85 
0.58 0.93 81. 28 
4.11 4.47 84.83 
87. 77 3.14 S.52 
1.55 1.94 2. 32 

.os 

---- 
0. CO16 

.OllQ 

.0368 
.0812 
.1492 

.2449 

.3718 

.5333 

.732Q 

.9736 

1.258 
1.580 
1.973 
2.406 
2.886 

3.444 
4.052 
4.724 
5.460 
6.265 

7.140 

i:E 
IO. 21 
Il. 39 

12.65 
(4.00 
15.43 
16.95 
!8.55 

COO.26 
t2.05 
13. 94 
!5.93 
!a.02 

0.22 
12.51 
14.92 
17. 43 
.0.05 

2.78 
5.63 
8.59 
~1.67 
4.87 

8.19 
~1.63 
‘5. 20 

2;; 
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Table 60.-Eight-thirds powers of numbers-Continued 

80 

94.25 

iEg 
08.6 
13.7 

47.2 
53.3 
59.5 
66.0 
72.6 

79.3 
86.2 
93.3 

E 

115.5 
123.3 
!31.2 
!39.3 
W7.6 

!58.0 
!64.6 
!73.4 
!82.4 
!91.6 

lo0.Q 
110.5 
120.2 
130.1 
MO. 2 

150.5 
160.9 
171.6 
182.5 
193.6 

u14.8 
L16.3 
127.9 
139.8 
151.9 

.Ol 

--- 

Z: 4'; 
81.58 
85.82 
80.20 

80.0 
86.9 
94.0 
m. 3 
OS.7 

!16.3 
!24. 1 
132.0 
!40.1 
!48.4 

!56.9 
!65.5 
!74.3 
!83.3 
!92.5 

101.9 
Ill. 4 
121.2 
131.1 
141.2 

151.5 
162.0 
172.7 
183.6 
194. 7 

106.0 
117.4 
129.1 
I‘ll. 0 
153.1 

.ez I .o 1 A4 1 .05 1 .M 1 .07 1 A8 

-- 

73.88 74.28 74.67 75.07 76.46 75.86 76.26 
77.87 78.28 78.69 79.10 79.51 79.92 30.33 
82.00 82.41 82.34 83.26 83.08 84.11 84.53 
86.25 88.88 87.12 87.55 87.99 88.43 88.87 
90.64 91.09 91.54 91.99 92.44 92.89 93.34 

76.66 
80.74 

2:: 
93.80 

95.17 95.63 96.09 96.56 97.02 97.49 97.95 98.42 
99.84 loo.3 100.8 101.3 101.7 102.2 102.7 103.2 
04.6 105.1 105.6 106.1 106.6 107.1 107.6 108.1 
09.6 110.1 110.6 111.1 111.6 112.1 112.6 113.1 
14.7 115.2 115.7 116.2 116.8 117.3 117.8 118.3 

19.9 120.5 121.0 121.5 122.1 122.6 123.1 
25.3 125.9 126.4 127.0 127.5 128.1 128.6 
30.9 131.4 132.0 132.5 133.1 133.7 134.2 
36.5 137.1 137.7 138.3 138.9 139.4 140.0 
42.4 143.0 143.6 144.2 144.8 145.3 145.9 

123.7 
129.2 

:iiG 
146: 6 

48.4 149.0 149.6 150.2 150.8 151.4 152.0 152.6 
54.5 155.1 155.8 156.4 157.0 157.6 158.3 158.9 
89.8 161.5 162.1 162.7 163.4 164.0 164.7 165.3 
67.3 167.9 168.6 169.2 169.9 170.6 171.2 171.9 
73.9 174.6 175.2 175.9 176.6 177.3 177.9 178.6 

80.7 181.4 182.1 182.7 133.4 134.1 184.8 
87.6 188.3 189.0 189.7 160.4 191.2 191.9 
94.7 195.4 196.2 196.9 197.6 198.3 199.1 

02.0 202.7 203.5 ‘X14.2 206.0 205.7 206.5 
09.4 210.2 211.0 211.7 212.5 213.2 214.0 

!17.1 217.8 218.6 219.4 220.2 220.9 221.7 
!24.8 225.6 226.4 227.2 228.0 228.8 229.6 
B2.8 233.6 234.4 235.2 236.0 236.8 237.7 
140.9 241.7 242.6 243.4 244.2 245.1 245.9 
!49.2 250.1 259.9 251.8 252.6 253.4 254.3 

!57.7 258.6 259.4 260.3 261.2 262.0 262.9 
N%. 4 267.2 208.1 269.0 269.9 270.8 271.6 
!75.2 276.1 277.0 277.9 278.8 279.7 280.6 
!84.2 235.1 286.1 287.0 287.9 288.8 289.7 
!93.4 294.4 295.3 296.2 297.2 298.1 299.0 

102.8 303.8 304.7 305.7 306.6 307.6 308.5 
112.4 313.4 314.3 315.3 316.3 317.2 318.2 
122.1 323.1 324.1 325.1 326.1 327.1 328.1 
132.1 333.1 334.1 335.1 336.1 337.1 338.1 
142.2 343.2 344.3 345.3 346.3 347.4 348.4 

152.5 353.6 354.6 355.7 356.7 357.8 358.8 
153.1 364.1 365.2 366.3 367.3 368.4 369.5 
173.8 374.9 375.9 377.0 378.1 379.2 330.3 
184.7 385.8 386.9 388.0 389.1 390.2 391.3 
195.8 396.9 398.0 399.2 4Oll.3 401.4 402.6 

414.0 415.1 
425.6 426.8 
437.4 438.6 
449.5 450.7 
461.7 462.9 

39 

185.5 
192.6 
199.8 
207.2 
214.8 

222.5 
230.4 
238.5 
246.7 
255.1 

263.8 
272.5 
281.5 

iii:: 

%i 
329: 1 
339.2 
349.4 

359.9 
370.5 

2:: 
403.7 



272 HYDRAULIC AND EXCAVATION TABLES 

Table 60.-Eight-thirds powers of numbers-Continued 

10. a 
10.1 
10.2 
10. a 
10.4 

10. s 
10.9 
10.7 
10.8 
10.9 

11.0 
11.1 
11. a 

:::: 

11.5 
11.6 
11.1 
11.8 
11.9 

::: 
;;: : 

12: 4 

$4 

g: ; 
. 

2: 
;9$ 

1s. 4 

19.5 

::: 
;:: ; 

2: 

2: 
14: 4 

14.5 

3: 

ii i 

.oo .Ol .02 .oa A4 .os A0 .07 At3 A9 

--__-_ ~--- ---_-_---_-_ 

464.2 465.4 466.6 467.9 469.1 470.4 471.6 472.0 474.1 
476.6 

475.4 
477.9 479.2 480.4 481.7 483.0 484.2 435.5 

489.3 
486.8 488.1 

490.6 491.9 493.2 494.5 495.8 497.0 498.3 400.6 .5OO. 9 
502.2 503.5 564.8 606.1 507.4 508.8 510.1 511.4 512.7 514.0 
515.3 516.7 518.0 519.3 520.6 522.0 523.3 524.6 526.0 527.3 

528.7 530.0 531.3 532.7 534.0 535.4 536.7 538.1 539.5 
542.2 

540.8 
543.6 544.9 516.3 547.7 649.0 550.4 551.8 653.2 

555.9 
554.5 

567.3 558.7 560.1 561.5 562.9 564.3 666.7 667.1 
569.0 

568.5 
571.3 572.7 574.1 575.5 577.0 578.4 579.8 581.2 

584.1 
632.6 

586.5 536.9 588.4 589.8 591.2 502.7 594.1 595.6 697.0 

598.6 509.9 601.4 602.8 604.3 6O5 8 607.2 608.7 610.2 611.B 
613.1 614.6 616.0 617.5 619.0 62% 5 622.0 623.5 624.9 626.4 
627.9 620.4 630.9 632.4 633.9 636.4 636.9 638.5 640.0 641.5 
643.0 644.5 646.0 647.6 649.1 650.6 652. I 653.7 655.2 
658.3 

656.7 
659.8 661.4 662.9 664.5 666.0 667.6 660.1 670.7 672.2 

673.8 680.6~ 601.1/ 675.4 7 692.1 676.9 604.3 695.9 697.5 
705.5 707.1 708.7 710.3 

678.5 ) 680.1 1 
711.9 

681.6 ) 600.1 633.2 1 
686.4 687.9 

700.7 702.3 703.9 
713.6 715.2 716.8 718.4 

721.7 
720.1 

723.3 726.0 726.6 728.2 729.9 731.5 733.2 734.8 
738.1 

684.8 ~ / 

736.5 
739.8 741.4 743.1 744.8 746.4 748.1 749.8 751.4 753.1 

754.8 756.5 75% 1 759.8 761.5 763.2 764.0 766.6 768.3 770. O 
771.7 773.4 776.1 776.8 778.5 780.2 781.9 783.6 785.3 787.1 
788.8 790. b 792.2 794.0 795.7 797.4 700.2 800.9 802.7 804.4 
806.1 807.9 809.6 811.4 813.2 814.9 816.7 818.4 82% 2 822.0 
823.7 825.5 827.3 829.1 830.8 832.6 834.4 836.2 338.0 839.8 

841.6 843.4 345.2 847.0 848.8 860.6 852.4 354.2 856.0 857.8 
869.6 861.5 863.3 866.1 866.9 868.8 870.6 872.4 874.3 876.1 
878.0 879.8 881.7 883.5 885.4 887.2 889.1 890.9 892.8 804.7 
896.5 898.4 960.3 902.1 804.0 906.9 0O7.8 909.7 911.5 913.4 
915.3 917.2 919.1 021.0 922.9 924.8 926.7 928.6 930.5 932.4 

934.4 936.3 938.2 040.1 042.1 044.0 945.9 947.8 949.8 951.7 
953.7 965.6 957.5 959.5 961.4 063.4 965.3 967.3 969.3 971.2 
973.2 975.2 977.1 979.1 981.1 983.1 985.0 937.0 989.0 001. O 
003.0 996.0 997.0 000.01,001 1,003 1,006 1,007 1,009 1,011 
013 1,015 1,017 1,019 1,021 1,023 1,025 1,027 1,020 1,031 

033 1,035 1,037 1,039 1,041 1,044 1,046 1,048 1,050 1,052 
054 1,056 1,058 1,060 1,062 1,064 1,066 1,068 1,070 1,073 
075 1,077 1,079 1,081 1,083 1,085 1,087 1,089 1,091 1,094 
O06 1,098 1,lOO 1,102 1,104 1,106 1,108 1,111 1,113 1,115 
117 1,119 1,121 1,123 1,126 1,128 1,130 1,132 1,134 1,136 

139 1,141 1,143 1,145 1,147 1,149 1,152 1,154 1,156 1,153 
160 1,163 1,165 1,167 1,169 1,171 1,174 1,176 1,178 1,180 
182 1,135 1,187 1,189 1,191 1,104 1,196 1,198 1,200 1,203 
205 1,207 1,209 1,211 1,214 1,216 1,218 1,221 1,223 1,225 
227 1,230 1,232 1,234 1.236 1,239 1,241 1,243 1,246 1,248 

250 1,253 1,255 1,257 1,259 1,262 1,264 1,266 1,269 1,271 
273 1,276 1,278 1,280 1,233 1,285 1,287 1,290 1,202 1,204 
207 1,289 1,301 1,304 1,306 1,309 1,311 1,313 1,316 1,318 
320 1,323 1,325 1,328 1,330 1,332 1,335 1,337 1,339 1,342 
344 1,347 1,349 1,352 1,354 1,366 1,359 1,361 1,364 1.366 
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Table 60.-Eight-thirds powers of numbers-Continued 

.oo .Ol .02 .08 .04 .Ob .06 .07 .08 .w 

16.0 1,368 1,371 1,373 1,376 1,378 1,381 1,363 1,386 1,338 1,391 
15.1 1,393 1,395 1,393 1,400 1,403 1,405 1,408 1,410 1,413 1,415 
lb.2 1,418 1,420 1,423 1,425 1,428 1,430 1,433 1,435 1,438 1,440 
16.3 1,443 1,445 1,448 1,450 1,453 1,455 1,458 1,460 1,463 1,465 
16.4 1,468 1,471 1,473 1,476 1,478 1,481 1,483 1,486 1,488 1,491 

16.6 1,494 1,496 1,499 1,501 1,504 1,506 1,509 1,512 1,514 1,517 
16.6 1,519 1,522 1,525 1,527 1,530 1,532 1,535 1,538 1,540 1,543 
lb. 7 1,545 1,548 1,551 1,553 1,556 1.559 1,561 1, f&4 1,567 1,569 
lb.3 1,572 1,575 1.577 1,580 1,533 1,585 1,588 1,591 1,593 1,596 
16.8 1,599 1,601 1,604 1,607 1,609 1,612 1,615 1,617 1,6#) 1,623 

16.0 1,625 1,628 1,631 1,634 1,636 1,639 1,642 1,645 1,647 1, 650 
16.1 1,653 1,655 1,858 1,881 1,664 1,686 1,669 1,672 1,675 1,677 
16.2 1,680 1,683 1,686 I,@39 1,691 1,694 -1,697 1,700 1,702 1,705 
16.3 1,708 1,711 1,714 1,716 1,719 1,722 1,725 1,723 1,730 1,733 
16.4 1,736 1,739 1,742 1,745 1,747 1,756 1,753 1,756 1,759 1,762 

16.6 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 $802 1,805 1,808 1,811 1,813 1 816 1’819 
16.7 1,822 1,825 1,823 1,831 1,834 1,837 1,840 1,843 (846 (843 
16.3 1,851 1,854 1,857 1,860 1,863 1,866 1,869 1,872 1,875 1,878 
16.8 1,881 1,884 1.887, 1,890 1,893 1,896 1,899 1,902 1,905 1,908 

17.0 1,911 1,914 1,917 1,920 1.923 1,926 1,929 1,932 1,935 1,938 
17.1 1,941 1,944 1,947 1,950 1,953 1,956’ 1,959 1,962 1,965 1,968 
17.2 1,971 1,974 1,977 1,981 1,984 1,987 1,990 1,993 1,996 1,999 
17.3 2,002 2,005 2,068 2,011 2,014 2,017 2,021 2,024 2,027 2,030 
17.4 2,633 2,036 2.039 2,042 2,045 2,049 2,052 2,055 2,058 2,CtX 

17.6 2,064 2,067 2,071 2.074 2,077 2,080 2,033 2,086 2,090 2,003 
17.6 2,096 2,099 2,102 2,105 2,109 2,112 2,115 2.118 2,121 2,125 
17.7 2,123 2,131 2.134 2,137 2,141 2,144 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 2,136 2,189 
17.3 2,193 2,196 2,199 2,202 2,206 2,209 2.212 2.215 2,219 2,222 

18.0 2,225 2,229 2,232 2,235 2,239 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 2,289 
18.2 2,292 2,295 2,299 2,302 2,305 2,309 2,312 2,315 2,319 2,322 
18.3 2,326 2,329 2,332 2,336 2,339 2,343 2,346 2,349 2,353 2,356 
18.4 2,360 2,363 2,366 2,370 2,373 2,377 2,380 2,384 2,387 2,391 

18.6 2,394 2,397 2,401 2,404 2,408 2,411 2,415 2,418 2,422 2,425 
18.6 2,429 2,432 2,436 2,439 2,443 2,446 2,450 2,453 2,457 2,466 
18.7 2,464 2,467 2,471 2,474 2,478 2,481 2,485 2,488 2,492 2,495 
18.8 2,499 2,502 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 2,549 2,553 2,556 2,560 2,563 2.567 

19.0 2,570 2,574 2,578 2,581 2,585 2,539 2,592 2,596 2,599 2,603 
19.1 2,607 2.610 2,614 2,618 2,621 2,625 2,629 2,632 2,636 2,640 
19.2 2,643 2,647 2,651 2,654 2,653 2,662 2,665 2,664 2,673 2,676 
18.3 2,680 2,684 2,888 2,691 2,695 2,699 2,702 2,706 2,710 2,714 
19.4 2,717 2,721 2,725 2,729 2,732 2,736 2.740 2,744 2,747 2,751 

19. b 2,755 2,759 2.762 2,766 2,770 2,774 2,777 2,731 2,785 2,789 
18.6 2,793 2,796 2,800 2,804 2,8MI 2,812 2,816 2,819 2,823 2,827 
19.7 2,831 2,835 2,838 2,842 2,846 2,850 2,354 2,858 2,862 2,865 
19.3 2,869 2,873 2,877 2,881 2,835 2,sSS 2,893 2,896 2,9Kl 2,sOr 
19.9 2,9lB 2,912 2916 2,920 2,924 2,928 2,932 2,935 2,939 2,943 
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.oo 

2,051 
2, 991 
3,031 
3,071 
3,111 

2% 
3: 23( 
3,2x 
3,314 

3, lb: 
3,lOI 

i% 
3: 31f 

3,35i 
3,40( 
3,441 
3% 

3,361 
3,404 
3,44i 
y; 

3,575 
2;: 

3: 713 
3,759 

3,aw 
3,846 
y9; 

3: 987 

3,805 
3,851 

xii 
3:992 

I, 035 
1,083 
I, 131 
1.180 
I. 229 

4,040 

2% 
4: 186 
4,234 

I, 278 

E 
1: 429 
1,480 

4,283 
4,333 
4,383 
4.434 
4,485 

1,531 
L, 682 
1, 634 
1,687 
1,739 

21 

4: 640 
4,602 
4,745 

L, 793 4,798 
1,846 4,851 
I, 800 
!, 964 

4,905 
4,959 

1,008 5,014 

i, 063 5,069 
i, 119 5,124 
i, 174 5,180 
i, 230 
i, 287 

5,236 
5,283 

.Ol 

2,95! 
3 Qg 

3: 07! 
3, ll! 

3,13i 
3,lQi 
p.3& 

3: 3z 

$3 

3: 4ot 
3,635 

1,044 
1.092 
I, 141 
I, 190 
I, 239 

I, 288 
I, 338 

Ei 
I:490 

1,541 
1,593 
I, 645 
1,697 
i, 750 

L, 803 
L, 857 
I, 911 
1,965 
i, 019 

i, 074 
i, 130 
1, 136 
i, 242 
i, 298 

.03 .06 

2,95S 
2, QQf 
3,031 

2,m: 
3,002 
3,641 
3,08: 
3,12: 

3,16( 
3,201 
3,242 

3,164 

2% 
3: 2% 
3,331 

3, la 
3,21C 
3,251 

ig 

3,374 
3,41i 
2 ‘g 

3:w 

3,59C 
3,641 
3,6!3E 
3,731 
3,777 

3,814 
3,860 
3, 807 

3,819 
3,365 
3,012 
3,059 
4,006 

3,823 
3,87a 
3,916 

~~~ 

I, 049 
1,097 
1.146 
1,195 
1,244 

4,064 4,059 
4,102 4,107 
4,151 4,155 
4,190 4,204 
4,240 4,254 

I, 293 
1.343 
1,393 
1,444 
1,495 

4,298 
4.348 
4,398 
4,449 
4,500 

4, j52 
4,603 
4.655 
4,708 
4,761 

4,303 
4,353 

i%: 
4: 506 

4,557 
4,608 
4,661 
4,713 
4,766 

1, 809 

is2 
1: 970 
i, 025 

4,814 4.819 
4.867 4,873 
4,921 4,927 
4,976 4.081 
5,030 5,036 

i, 080 5,086 6.001 
i. 135 5.141 5,147 
i, 191 5.197 5,202 
i, 247 5,253 5,259 
1,304 5,310 5,315 

.08 .07 .08 .OO 

2,971 
3,011 
3,051 
3,091 
3,131 

2,97! 
3, Ol! 
3,05! 

gz 

3,1n 
3,214 
3,25! 

tz 

3,17i 
3.216 

2% 
3: 344 

3,185 

z% 
3: 310 
3,362 

-I 

-. 

I 
I 
L 
L 
L 

t 
, 

; 

) 
, 
I 
, 
1 

, 

, 
1 

/ 
, 
, 

, 

* , 

i% 
3: 472 
3,bli 
3,661 

3,301 
3,434 
3,471 
3,621 
3,563 

3, ml 

is% 
3: 73C 
3,781 

pg 

3: 696 
3,741 
3,78f 

3.614 
2;: 

3: 750 
3,796 

3,837 
3,884 

% 
4: 025 

3,842 
3,888 

82 
4:030 

1,064 
1,112 
1,160 
1,209 
1.259 

i% 
4: 165 
4,214 
4,263 

4,073 
4,121 
4,170 
4,219 
4,268 

4,078 
4,126 
4,175 
4,224 
4,273 

1,308 
1,358 
1,469 
I, 459 
1,510 

4,313 4,318 4,323 
4,363 4,368 4,373 
4,414 4,419 4,424 
4,464 4,469 4.475 
4.515 4,521 4,526 

I. 562 4,567 4,572 4,577 
1,614 4,619 4.624 4,629 
1,666 4,671 4,676 4,682 
1,718 4.724 4,729 4,734 
1,771 4,777 4,782 4,787 

1,826 
i, 878 
I, 932 
1,987 
i, 041 

~~ 
4: 938 
4,992 
6,047 

4,835 4,841 
4,889 4,894 
4,943 4,948 
4,998 5,003 
5,052 5,058 

i, 097 5,102 5,108 6.113 
i, lb2 5,158 5, 163 5.169 
1, 208 5,214 5,219 5.225 
i, 264 5,270 5,276 5.281 
i, 321 5,327 5.332 5,333 
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Table 60.-Eight-thirds powers of numbers-Continued 

NbueIp 
--- 

26.6 
25.1 
26.2 

:t: 

fit: 
:;: ; 

25: B 

it: 
;;: : 

ai4 

26. Ii 
20.6 
26.7 

:s 

:t: 
27: 2 
27.1 
27.4 

:;: 
27:7 
27.8 
27.s 

2: 
28: 2 

:::1” 

E:i 

2g: ; 
. 

2% 0 

:t: 
ZB: 8 
20.4 

2s. 6 
29.6 
29.7 
29.8 
20. N 

- 

.06 

5,344 
5.401 
5,455 
5,518 
5,575 

5,633 
5,693 
5,752 
5,812 
5,872 

5,933 
5,994 
6,055 
6,117 
6,179 

6,242 
6,.305 
6,368 
6,432 
6,496 

6,561 
6,626 
6,691 
gg 

i%i 
7:024 
7,092 
7,161 

7,579 
7,650 
7,721 
7,793 
7, a@3 

7, 938 
3,012 
3,085 
3,159 
3,734 

3,309 
3,384 
3,400 

- 

I 
, 

I 
I 
I 
I 

I 
I 
I 
I 
I 

- 

.ot 

-_ 

5,346 

E% 
51522 
5,581 

5. ox 
5,693 
5,758 

$i:: 

z% 
6:061 
6,123 
6,186 

6,248 
6,311 

i% 
6:503 

7,236 
7,305 
7,375 
7,445 
7,515 

is! 
31407 
3, 543 
3, 620 

-_ 

, 

I 

, 

, 
/ 

I 
I 
I 
I 

1 

I 
I 

- 

.02 .08 

--_ 

5,35t 
5,412 
5,470 
5,528 
5.586 

-_ 

, 

I 

, 

5,361 
5,418 
5,476 
f&J; 

5.645 5,651 
5,704 
5,764 

5,710 
5,770 

5,824 
5,884 

5,830 
5,mc 

5,951 
6,IllZ 
6,074 

~:~.i 

ix 
6: 381 
6,445 
6,509 

6.261 
6,324 
6.388 
6,451 
6,516 

6,574 
6,639 
6,705 
6,770 
6,837 

6,581 

i% 
6:777 
‘3, W 

i% 
7:03a 
7,106 
7,174 

E 
7:302 
7.452 
7, 522 

7,593 
7,664 
7,736 
7,808 
7,880 

7,953 
3,026 

2::: 
3:249 

7,960 

E: 
3:1J32 
3,256 

3,324 

E 
3:551 
3, 623 

I 
I 
I 
I 

1 
I 

i 
I 

- 

.04 

5,367 
5,424 
5,482 
5,540 
5,598 

5,657 
5,716 
5,776 
5,836 
5,896 

5,957 
6,018 

82 
6:204 

6,267 

i% 
6:458 
6,522 

6,587 
6.652 
6,718 
6,784 
6,850 

6,917 
6,984 
7,052 

g 

xii 
7: 750 
7,822 
7,895 

.os .06 

5,372 
5,4x 
5.487 
5,546 
5,604 

-. 

I 

, 

5.378 
yg 

5:551 
5,610 

5,663 
5,722 
5,782 
5,842 
5,903 

5,669 
5,723 
5,788 

f$s 

5,96g 
6,031 
6,092 

g; 

6,274 
6,337 

i% 
6:529 

6,280 
$34; 

6:471 
6.535 

6.594 
6,659 
6,724 
6,790 
6,857 

6,924 
6,991 
y.$ 

7:195 

i%c 
7:Oii5 
7,133 
7,202 

7,271 
7,340 
7,410 

::E 

7,614 7,621 

f% 
r:s29 

%i 
7:837 

7,902 7,909 

7,982 
3,056 
3, 130 

:iE 

3,354 
3, 429 
3,505 
3, 582 
3,659 

- 

I 

I 

I 

, 

, 

, 

I 
I 
I 
I 

I 
I 

I 
I 

- 

.07 

--_ 

i% 
5: 499 
5,557 
5,616 

5,675 
5,734 
5,794 
5,854 
5,915 

5,976 
6,037 
6.099 
6,161 
6,223 

6,937 
7,004 
7,072 
7, 140 
7,209 

7,277 

i% 
7:4a7 
7. 557 

7,628 
7.700 
7,772 

::E 

7,990 
3,063 
3.137 
3,211 
3,286 

3,361 
3. 437 
3,513 
3, 589 
3,6@3 

- 

.08 

6,292 

“p:E 

2% 

6,613 
2;; 

6: 810 
6,877 

7,997 
>fE 

3:219 
3, 294 

3,369 
3, 444 
3,521 
3, am 
1,674 

5.395 
5,453 
5,511 
5.569 
5,628 

5,637 
5,746 
5.806 
5,866 
5,927 

5,968 
6,049 
6,111 
6,173 
6,236 

6.620 

>E 
6:817 
6,883 
6,950 
yg 

;: g 

7,291 
7,361 
7.431 
7,501 
7,572 

8,004 
8,078 
8,152 
8,2zfi 
8,301 

8,376 

i%i 
s:605 
8,632 
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.Ol .I .OS .OS 

- 
.94 .06 .07 

-- 

:iE 
.07: 
.I42 
.m 

,001 
,029 
.080 

:E 

,095 
.0X 
.0&X 

:gi 

:E 
,092 

:% 

:E 
,099 

173 
:264 

.32f 

.43E 

:E 
.a.54 

:E :y; 
.578 .591 
.718 .73i 
.870 .a& 

:E 
.I305 

:E 

.369 

.487 

.619 

.762 

.918 

1.000 1.017 1.034 1.05( 1.063 1.085 
1.172 1. 190 1.208 1.22f 1.244 1.282 
1.355 1.374 1.393 1.41: 1.431 1.450 
1.548 I.588 1. EM 1.606 1.629 1.649 
1.752 1.773 1.794 1.81: 1.835 1.858 

1.966 1.987 2.009 2.03: 
2.189 2.212 2.235 2.28 
2.421 2.445 2.469 2.492 
2.664 2.638 2.713 2.73t 
2.915 2.940 2.905 2.992 

2.054 
2.231 
2.517 

;: E 

2.076 2.098 2.121 2.143 2. 166 
2.304 2.327 2.351 2.374 2.398 
2.541 2.565 2.590 2.614 2.639 
2.788 2.813 2.838 2.864 2.889 
3.044 3.070 3.096 3.122 3.148 

i: :2 
3.721 
4.008 
1. 302 

3.201 
3.471 
3.750 

::iZ 

3.228 3.251 3.281 
3.499 3.526 3. 554 
3.778 3.806 3.835 
4.065 4.096 4.124 
4.362 4.392 4.422 

1.605 4.636 4.667 4.698 
1.916 4.948 4.979 5.011 
5.235 5.268 5.300 5.333 
5.562 5.595 5.623 5.662 
5.897 5.931 5.965 5.999 

4.728 

EZ 
5.695 
6.034 

4.760 4.791 4.822 
5.075 5.107 5.139 
5.398 5.431 5.463 
5.729 5.762 5.796 
6.068 6.102 6.137 

3. 240 
3.591 
3.949 
7.315 
7. f&3 

6.310 
6.662 
7.021 

%i 

6.345 
6.697 

;: 2 
7. 801 

6.380 
6.733 
7.094 

;:2: 

6.415 6.450 8.485 5.520 
6.769 6.805 6.341 5.877 
7.131 7.167 7.204 7. 241 
7. 500 7.538 7.575 7.613 
7. a77 7.915 7.953 7.992 

3.068 
3.456 
3.851 
3. 253 
3. 663 

8.145 8. 184 
8.535 8.574 
8.931 8.971 
9.335 9.376 
9.746 9.787 

8.223 

i: ET 
9.416 
9.829 

3.261 8.300 8.339 
3.653 8.692 8.732 
3.051 9.092 9.132 
3.457 9.498 9.539 
3.870 9.912 9.954 

1. 08 

Ei 
1. 37 
1.81 

0.12 LO. 16 0.21 0.25 1. 29 0.33 10.38 I.42 0.45 
0.55 LO. 59 0.63 0.67 1. 72 0.76 10.80 I.85 0.89 
0.98 Ll. 02 1.06 1.11 1. lb 1.19 11.24 1.28 1.33 
1.41 Ll. 46 1.50 1.55 1. 59 1.64 11.68 1.73 1.77 
1.86 !l. 90 1.95 1.99 1.04 2.08 12.13 1. 17 2.22 

1.27 2.31 
1. 72 2.77 
1. 19 3.23 
1.66 3.71 
1. 14 4. 18 

2 36 
.2.82 

:E 
.4.23 

2.40 
2.85 
3.33 
3.80 
4.28 

2.45 
2.91 

2 
4.33 

1.49 2.54 12.59 
1.95 3.00 13.05 
3. 42 3.47 13.52 
3. 93 3.94 13.99 
1.38 4.43 14.47 

.0092 .Oll 

.0472 ,052 

.1059 ,112 

.1822 .19c 

.2741 .234 

.3805 .391 

;-iJ $ 

.9342 .95a 

;;m: 

1: 470 

;ll; 

1: 489 
1.669 1.690 
1.879 1.900 

3.335 3.362 
3.609 3.637 
3.892 3.921 
4.183 4.213 
4.483 4.513 

.oa .09 

:E 
.119 
.lsg 
.294 

to181 
.05!2a 

:Ei 
.3046 

.403 

.525 

:E 
.960 

.4150 

:Z 
.a235 
.9834 

1.137 
1.313 
1.509 
1.711 
1.922 

1. 154 
1.336 
1. 529 
1.731 
1.944 

3.389 3.416 

!E 
4: 243 

i% 
4: 272 

4.544 4.574 

4.853 
5.171 

2 2: 
5.171 

4.385 
5.203 
5.529 
5.804 
6.205 

6. 555 

F: “2:: 
7.650 
8.030 I 

8.417 
8.811 
9.213 
9.622 
0.04 

E 
I: 58 

t:il 

2.68 
3. 14 
3.61 
4.09 
4.57 



HYDRAULIC AND EXCAVATION TABLES 277 
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Numbel .oo .Ol .02 .O.S .04 .os .06 .07 

- 

, 
1 
, 

I 

, 

, 

I 

I 

, 

.08 .06 - - 

14.62 14.67 14.72 
15.11 15.16 15.21 
15.61 15.66 15.71 
16.11 16.16 16.21 
16.62 16.67 16.72 

14.77 
15.26 

:I!: 2 
16.78 

14.8: 14.86 14.91 14.9e 
15.31 15.36 15.41 15.4E 
15.81 15.86 15.91 15. QC 
16.31 16.37 16.42 16.47 
16.8: 16.83 16.93 16.98 

15.01 15. 06 
15.51 15.56 
16.01 16.06 
16.52 16.57 
17.03 17. 09 

17.14 17.19 
17.66 17.71 
18.19 18.24 
18.72 18.78 
19.26 19.32 

:z: 
18: 2S 
18.83 
19.37 

17.29 17.3: 17.40 17.45 17.50 
17.82 17.8i 17.92 17.98 18.03 
18.35 18.4C 18.45 18.51 IS. 56 
18.88 18.94 18. QQ 19.05 19. ia 
19.43 19.4s 19.54 19.59 19.65 

17.55 17.61 
18.08 18.14 
18.62 18.67 
19.16 19: 21 
19.70 19.76 

19.81 

ii: g”: 
21.49 
22.05 

19.87 19.92 19.98 
20.42 20.48 20.53 
20.98 21.04 21. o?J 
21.55 21. @I 21.86 
22.12 22.18 22.23 

20.02 

E: ? 
21.7; 
22.2s 

20.09 20.14 20.2c 
20. a-4 20.70 20.76 
21.21 21.26 21.32 
21.77 21.83 21.89 
22.35 22.41 22.47 

20.25 20.31 
20.81 20.87 
21.38 21.43 
21.95 22.00 
22.52 22.58 

22.64 22.70 22.76 22.81 22.8; 22.93 22.99 23.05 
23.22 23.28 23.34 23.40 23.4E 23.52 23.58 23.83 
23.81 23.87 23.93 23.94 24.05 24.11 24.17 24.23 
24.41 24.47 24.53 24.59 24.66 24.71 24.77 24.83 
25.01 25.07 25.13 25.19 25.2: 25.31 25.37 25. 43 

23.11 23.16 
23.69 23.75 
24.29 24.35 
24.89 24.95 
25.49 25.55 

25.62 25. 68 25.74 25.80 25. SE 25.92 25.98 26.04 26.10 26.17 
26.23 26.29 26.35 26.41 26.47 26.54 26.60 26.66 26.72 26.78 
26.85 26.91 26.97 27.03 27.10 27.16 27.22 27.23 27.35 27.41 
27.47 27.53 27. 60 27.66 27.72 27.79 27.85 27.91 27.97 28.04 
28.10 28.16 28.23 28.29 28.36 28.42 28.48 28.55 28.61 28.67 

28.74 28.80 28.86 28.93 28.99 29.06 29.12 29.19 
29.38 29.44 29.51 29.57 29.64 29.70 29.77 29.83 
30.03 30.09 30.16 30.22 30.29 30.35 30.42 30.48 
30.68 30.74 30.81 30.87 30.94 31.01 31.07 31.14 
31.34 31.40 31.47 31.53 31.54 31.67 31.73 31.80 

29.25 
29.90 
30.55 

k ii: 

29.31 
29.96 
30.61 
31.27 
31.93 

32.00 

ii: :: 
34.02 
34.71 

ii: 2 
33.41 
34.09 
34.78 

32.13 32.20 32.27 32.33 32.40 32.47 
32.80 32.87 32.94 33.01 33.07 33.14 
33.48 33.55 33.62 33.63 33.75 33.82 
34.16 34.23 34.30 34.37 34.44 34. .5a 
34.85 34.92 34.99 35.06 35.13 35.19 

E: 
33: 89 
34.57 
35.26 

32.00 
33.28 
33.96 
34.64 
35.33 

35.40 35.47 
36.10 36.17 
36.80 36.87 
37.51 37.58 
33.22 38.29 

35. 54 

iI i i 
37.65 
38.37 

35.61 
36.31 
37.01 

2 i: 

35.68 
36.38 

%i 
38: 51 

35.75 
36.45 
37.15 
37.87 
38.58 

ii: i2” 
37.23 
37.94 
38.65 

35.89 

E: ii 
38.01 
38.72 

35.96 36.03 
36.66 36.73 
37.37 37.44 
38.08 38.15 
38.80 38.87 

38.94 
39.86 
40.39 
41.13 
41.37 

2 ;: 
40.47 
41.20 
41.94 

39.09 
39.81 
40.54 
41.28 
42.02 

E 
40: 61 
11.35 
L2.09 

39.23 39.30 39.37 39.45 39.52 
39.96 40.03 40.10 40.17 40.25 
40.69 40.76 40.83 40.91 40.98 
41.42 41. 50 41.57 41.65 41.72 
42.17 42.24 42.31 42.39 42.46 

39.59 

2% 
41.79 
42.54 

42.61 42.69 42.76 42.84 42.91 42.99 43.06 43.14 43.21 43.29 
43.36 43.44 43.51 13.59 43.66 43.74 43.82 43.89 13.97 44.04 
44.12 44.19 44.27 14.35 44.42 44.50 44.57 44.65 $4.73 44.80 
44.88 44.96 45.03 15.11 45.18 45.26 45.34 45.41 45.49 45.57 
45.64 45.72 45.80 15.88 45.95 45.03 46.11 46.18 46.26 46.34 

- 



278 HYDRAULIC AND EXCAVATION TABLES 

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

.Ol 
- - 

F:E 
7.07 
8.70 
9.55 

0.35 a.43 
Il. 16 51.33 
Il. 96 52. CM 
i2.77 52.85 
8.59 53.07 

a.41 
i6.23 
a. 07 

E 

54.49 
55.32 
58.15 
5aoo 
57.83 

58.68 
59. 53 

28 
&cl1 

62.88 
53.86 

i‘% 
66:52 

iZ 
69.13 
70. 04 
70.9: 

67.42 
68.32 
69.22 
70.13 
71.05 

:;:ii 
73.72 
74.a 
75. 6l 

2; 
78. 4! 
79.4 
80. 3t 

76. 63 

:E 
79149 
80.4e 

81.3: 
82. 2! 
83.2 
84.21 
85.2: 

81.41 

ii: :: 
84.3: 
85.X 

it.! 
se:2 
89.2 
90.2 

86.3: 
37.31 

i% 
90 3: 

.0-a 

.6.57 
7. 35 
,8.13 

i% 

E 
i212 
i2.93 
i3.75 

i4.57 
is. 40 

it: 
57.91 

E:Z 

E: i' 
75.7; 

76.71 
77.a 
73.6: 
79.51 
80. 5! 

81.5: 
82.4! 

2:: 
85.4: 

86.4 
87.4 
88.4 
89.4 
90.4 

.w 
- 
46.65 
47.43 
48.21 
49.00 
49.79 

50.59 
51.39 
52.29 
53.01 
ES.83 

54.65 
65.48 
56.32 
57.15 
58.00 

El 
54.92 
65.81 
66.70 

67.80 
68.50 
69.40 
70.31 
71.23 

;% 
73:73 
79.e 
80.6: 

81.61 

ii: -2: 
84.M 
85. I 

86. 6: 
87.51 

2 i1 
oo. 5: 

- 
34 

16.73 

Ei 
LB:03 
LB.87 

k ;; 
52. 28 
23. oo 
33.91 

x74 
55.57 

!:Z 
58.03 

E:? 
74.11 
75. 0: 
75.9: 

76.9: 
77.8 

2:: 
80.7~ 

81.7 
82.61 
83.6 
34. 6 
35.6: 

E:i 

zes 
QO:B 

.OO 

18.88 
17. 85 

EZ 
Xl.03 

22 
52.44 
53.26 
54.08 

Ei 
56167 
57.41 
58.25 

69.10 

FiEl 
61.63 
62. 55 

63.42 
64.30 
65.19 

2::: 

67.87 
63.77 
69. 58 

E i; 

77.11 
78.06 

E: :: 
80.94 

8l.QC 
82.8e 

2 ii 
85.82 

86.8: 

2::; 
89.8: 
90.8: 

.07 

t6.96 
r1.74 
8.52 
c9.31 
0.11 

17.04 
47.32 

2: 
ti19 

E: 
i2:52 

Ei 
52:Sl 

i3.34 53.42 
i4.16 54.24 

i.4. oo 
i5.82 
is.65 
57.49 
is.34 

66.07 
55.90 

Eli 
58.42 

a19 59.27 
CO.13 

ii% 
62.72 

!-El 
65.27 

Ki 

fg 

MI25 
67.15 

72. 6: 

E.2 
75:3: 
76.2f 

E 
79.1: 
80.0; 
81.0: 

77.3c 
78.2E 

EE 
81.13 

EE 
83.9! 
84.9, 
85.g: 

86.9! 

2: 

% . : 

g:;; 
84.Of 
85.04 
86.0: 

37.0: 

ii% 
oo. 0: 
91.N 

.08 
- 
.* 
_- 
47.11 

E.1 
49:47 
60.27 

55.16 

22 
57:68 
58.51 

59.36 
60.21 
61.07 

Z: :; 

68.14 
09.04 
69.95 

;i: ii 

7271 
73.63 
74.57 

;Et 

E 
79:30 

ii: ii 

82.20 
83.17 

2 :3" 
86.12 

ii:::: 
89.11 

2:: 
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Table 61.-Five-thirds powers of numbers-Continued 

NIlLUbe 

16.0 

.06 .Ol .oa .06 .04 .06 
-- -- -- 
91.23 
92.25 
93.27 
94.29 
95.32 

91.33 91.44 
92.35 92.45 
93.37 93.47 
9$4J y&l 

. . 

96.46 98.54 
97.50 97.80 
98.54 98.65 
99.59 99.70 
00.6 100.7 

91.54 91.64 
92.55 92.66 
93.58 93.68 
94.60 94.71 
95.63 95.74 

91.74 

2 2 
94.81 
95.34 

96.30 

ES 
99.49 

al. 5 

01.7 101.8 
02.8 102.9 

$2 :E 
08.0 lOi1 

96.67 96.77 
97.71 97.81 
98.75 98.86 
9go 19$.;' 

. . 

p; ;o&l 

04.0 104:1 
05.1 105.2 
05.2 106.3 

-EE 

28' 
05.9 

06.9 

Ei 

o&y g.; 

09:2 109:3 
10.2 10.3 110.4 
11.3 11.4 111.5 

07.3 107.4 

ii:: :%z 
10.5 110:6 
11.6 111.7 

2: 

K 
11.8 

12.4 12.6 112.6 12.7 112.8 12.9 
13.5 13.6 113.7 13.8 113.9 14.1 
14.6 14.7 114.8 14.9 115.1 15.2 
15.7 15.8 115.9 16.1 116.2 16.3 
16.8 16.9 117.1 17.2 117.3 17.4 

18.0 18.1 118.2 18.3 118.4 
19.1 19.2 119.3 19.4 119.5 
20.2 20.3 120.4 20.6 120.7 
21.3 21.5 121.6 21.7 121.8 
22.5 22.6 122.7 22.8 122.9 

:i:i 

ii? 
23:1 

28.6 
24.8 
25.9 
27.1 
58.2 

23.7 123.9 
24.9 125.0 

Fit:; :!z:i 
28.4 128.5 

24.0 124.1 

2: :z:z 
2714 127.5 
28.6 128.7 

24.2 
25.4 
26. 5 

El 

29.4 
30. 6 
31.7 
32.9 
34.1 

29.8 129.9 
30.9 131.0 
32.1 132.2 
33.3 133.4 
34.5 134.6 

35.3 
36. 5 

E 
40: 1 

29.6 129.6 
343.7 130.8 
31.9 132.0 

E Ei . . 

35.4 135.5 
36.6 136.7 
37.8 137.9 
39.0 139.1 
40.2 140.3 

35.6 135.8 
g66E :3&y 

39.2 139:3 
40.4 140.5 

35.9 
37.1 
38.3 
39.6 
40.7 

41.3 

gii; 

46.1 

%l"B :4&t 

43.8 143:9 

ys” g.; 

44.1 144:2 
45.0 145.2 45.3 145.4 
46.3 146.4 46.6 146.6 

41.9 

2: 
45.5 
46.7 

.06 .07 
-__ 

91.84 91.94 
92.86 92.96 
93.88 93.94 
94.91 95.01 
95.94 Q6.05 

98.98 97.03 
98.02 98.13 
99.07 99.17 
00.1 100.2 
01.2 101.3 

02.2 102.3 
03.3 103.4 

2: 
06:5 

:tE 
106.6 

07.6 107.7 

E; :::i 
10:Q 111.0 
12.0 112.1 

;;; 
15:3 

;;t; 
115:4 

16.4 116.5 
17.5 117.6 

18.6 118.7 
19.8 119.9 
29.9 121.0 
22.0 122.1 
23.2 123.3 

24.3 124.4 
25.5 125.6 
26.6 126.7 
g.; ;;2g 

. . 

2: Et: 
32:5 132:6 
33.6 133.7 
34.8 134.9 

36.0 136.1 
37.2 137.3 

ix :iE 
40:s MO:9 

42.0 1421 
43.2 143.3 
14.4 144.5 
45.6 145.8 
48.9 147.0 

.OS 

92.0 
93.01 

g; 
. 

f;f 

2: 

ii::; 
84.19 
95. 22 
96.25 

2:Z 
99.38 

loo. 4 
101.6 

102.5 
103.6 

%I 
106: 8 

tx 
10: 0 
11.1 
12.2 

107.9 
109.0 
110.1 
111.2 
112.3 

E 
15:5 
16.6 
17.7 

113.4 
114.5 
116.6 
116.7 
117.8 

18.9 

2: 

2: 

119.0 
120.1 
121.2 
122.4 
123.5 

24.5 
25. 7 
26.9 

E 

124.7 
125.8 
127.0 
128.1 
129.3 

30.3 
31.5 
32. 7 
33.9 
35.0 

130.5 
131.6 
132.8 

t;t : 

36. 2 136.4 
37.4 137.5 
38.6 138.7 
39.8 139.9 
41.0 141.2 

42.2 

27" 
45.9 
47.1 

142.4 
L43.6 
144.8 
146.0 
147.2 

.oa 
--- 



280 HYDRAULIC AND EXCAVATION TABLES 

Table 61.--Five-thirds powers of numbers-Cont,inued 
- 

.so .Ol .0a .03 .04 .36 .06 

147.4 
148.6 

:% 
162: 3 

147.6 147.6 147.7 147.9 143. ( 148.1 148.2 
148.7 148.8 149.0 149.1 149. : 149.3 149.5 
149.9 160.1 160.2 160.3 160.4 160.6 160.7 
161.2 161.3 161.4 161.6 161.5 161.8 161.9 
162 4 162.6 162.7 1628 162.E 16% 1 163.2 

E 
166.1 
167.3 
168.6 

163.7 
164.9 
163.2 
167.4 
168.7 

163.8 
166.1 
166.3 

:::t 

160.0 
161.2 
162.6 
163.8 
166.1 

::: 
162: 6 
163.9 
165.2 

ll33.2 166.4 166.6 
167.6 167.7 167.8 
168. a 169.0 169.1 
170.1 170.3 170.4 
171.4 171.6 171.7 

:;zl 
176: 4 
176.7 
178.0 

172.9 
174.2 
176.6 
176.8 
178.1 

E 
176.6 
176.9 
178.8 

179.3 

:%z 
183: 3 
184.7 

179.6 179.6 179.7 
180.8 180.9 181.1 
182.1 182.3 182.4 
183.6 183.6 183.7 
184.8 184.9 186.1 

:%I 
188: 7 
Ml. 1 
191.4 

186.1 

:ii:: 
No. 2 
191.6 

186.3 186.4 
187.6 187.8 
189.0 189.1 
160.3 190.6 
191.7 191.8 

192.8 192.9 193.1 
194.2 184.3 194.4 
196.6 196.7 196.8 
186.9 197.1 197.2 
198.3 198.4 NJ.6 

1Qs. 7 
201. 1 
202.6 
X13.9 
206.3 

igI; 

m4:1 
206.6 

i%:: 

Et: 
212: 3 

- 

206.8 
208.2 

2% 
212.6 

:z 
166: 4 
167.7 
169. II 

:K 
162.8 
164.1 
165.3 

:Ei 
169: 2 
170.6 
171.8 

173.1 
174.4 
176.8 
177.1 
178.4 

Et: 
186.0 
197.3 
Et?. 7 

200.1 
201.6 
202.9 

2:: ; 

207.1 

%:i 
211.3 
212 8 

164.1 
166.3 
166.6 

2 f 

130.4 
161.6 
162.9 
164.2 
166.6 

:fE 
163. a 
184.3 
165.6 

166.8 
168.0 
169.3 
170.6 
171.9 

166.9 

tFE 
170: 8 
172.1 

:Ti:: t;::: 
176.9 176.0 
177.2 177.3 
178.6 178.7 

179.9 

:Li 
183.9 
186.2 

tiz 
182: 7 
184.0 
185.3 

E96 
189: 3 
KUI. 6 
192.0 

186.7 
188.0 
189.4 
190.8 
192.1 

193.8 

:3: 
197: 6 
198.9 

100.4 
al. 8 

zi 

k% iit: 
210.1 !lO. 2 
211.6 !ll. 6 
112.9 113.0 

148. i 
149. E 
l&O. 5 

:ii: : 

:% 
165: 9 

Et: i 

f%E 
167. I 
168.3 
169. e 

:Kl 
163: 2 
164.4 
166.7 

180.7 
162.0 
153.3 

:::t 

167.1 

El: 
171: 0 
172 3 

t:: 
169: 9 

:% 
170: 0 

171.2 171.3 
172.6 172 6 

173.6 
174.8 
176.1 
177.6 
178.8 

173.6 
176.0 
176.3 

:;z 

t;z 
176: 4 

:iz 
176: 6 

177.7 177.9 
179.1 178.2 

180.1 180.3 
181.6 181.6 
182.8 182.9 
184.1 184.3 
186.6 186.6 

tf?: 
183: 1 
184.4 
186.7 

:iE 
189: 6 
190.9 
192.3 

187.0 
138.3 

tKl 
192: 4 

193.6 193.8 193.9 
196.0 196.1 196.3 
lQ6.4 196.6 196.6 
187.8 197.9 196.0 
1QQ. 1 1QQ. 8 199.4 

200.6 
201.9 
203.3 

ii% 

3: 
103: 4 

%i 

EE 
!O3: 6 

zi: 

$?;I 

211.8 
213.2 

2i.i 
ZlO: 6 
211.9 
113.3 

Ei 
!lO: 6 
!12.0 
11% 6 

- - 

.07 

-- 

.08 As 

148.6 
149.7 
160.9 
162.2 
163.4 

:%I 
:6i ; 

169.7 

g:; 

206: 1 
m6.6 

g; 

212: 2 
213.6 

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

26.0 
g.; 

;;:: 

aIs. 6 

2: 
;f ; 

26.0 

::: 
gl: 

. 

% 
;;: ; 

as: a 

21.0 
21.1 
21.2 
27.3 
21.4 

K 
27: 7 

:::i 

“2:: 
2s: 2 

El: 

28.5 
28.6 
23.7 
23.8 
28.8 

“2:: 
29: 2 
29.3 
28.4 

.oo .Ol . 0: 

213.7 
215.2 
216.6 
218.0 
219.6 

;:;: i 
216. i 
218. : 
219. t 

214. 214. : 
215. 215.t 
216. 217. ( 
218. 218. ! 
219. 219. I 

220.9 
222.4 

Ei 
225: 7 

221. I 
222.6 
224.C 

5:: 

221. 
222. 

ii2 
227: 

Ez; 
231: 1 

if?! 

228.2 

EY’:E 
232.7 
234.2 

Et: 
231. 
232. 
234. 

235.5 
237.0 

Et:: 
241.5 

235.7 

iii:; 
240.2 
241.7 

243.0 243.2 
344.5 z44.7 
246.0 W6.2 
247.5 147.7 
249.0 !49.2 

E: 

Et 
249: 

250.7 
L52.2 
t53.7 
!55.3 
E6.8 

250. 

2 
255: 
257.1 

158.2 
259.7 

%I: 
264.4 

558.3 
!bQ. 9 
t61.4 
153.0 
!&I. 6 

258. 

% I 
263. 
264. 

265.9 
167.5 
‘69.0 
70.6 
72. 2 

!66.1 266. 
!67.6 267. I 
39. 2 -69.X 

FE 72:: 

73.7 273.9 74.0 t74.2 
75.3 275.5 75.6 t75.8 
76.9 277.0 77.2 v7. 4 
78.6 278.6 78.8 !7878. 9 
30.1 280.2 80.4 136.5 

29.5 281.6 281.8 
29.6 233.2 233.4 
SO.7 284.8 285.0 
29.8 286.4 286.6 
a*.* 288.0 288.2 

52.0 

it: 
36.8 
18.4 

.03 ? 

221. ! 
222. t 
224.1 
225.; 
227.: 

228. t 
230.1 
231. t 

2:: . . 

236.C 
237. t 
239. ( 

E:i 

261.0 
252. b 
254.0 
255.6 
257.1 

258.6 
260.2 
261.7 
263.3 
264.8 

266.4 
267.9 
369.5 
n1.1 
L72.6 

ii%:; 
285.3 
286.9 
288.5 

.04 

214. i 
215. i 
217. : 
218. t 
220. I 

221.1 

22: 
225. S 
227.3 

ii!?: 
231.7 
233.2 
234.7 

M6.1 
237.6 

Z:i 
242.1 

243.6 
245.1 
246.6 
248.1 
249.6 

251.2 
252.7 
254.2 

2;:; 

3:: 
261.9 
263.4 
265.0 

266.5 
268.1 
769.7 

i;;: ; 

s-4.4 
75.9 
77.5 
79.1 
80.7 

82.3 
83.9 
35.5 

it: 

.01 .06 
- 
214. 214. ( 
215. 216. ( 
217. 217. ! 
218. 218. I 
220. 220. : 

221. 

z-i 
226: 
227. 

221. I 
223. : 
224. i 
226. I 
227.t 

iz 
231: 

2 

El!?’ 
232.: 
233. t 
235. c 

Z!: 

Ei!: 
242. 

236.4 
237. s 
239.4 
240. $ 
242.4 

243. 
245. 
246. 
248. 
249. 

243.9 
245.4 

2: 
249: 9 

2.51. 
252. 
254. 

%: 

251.6 
253.0 
254.6 
256.0 
257.6 

259. ( 
260., 
262. / 
263. ( 
266. 

259.1 

ZE 
263.7 
265.3 

266. j 266.8 
268. : 263.4 
-69.8 370.0 

Z:;: % 

74.5 
76.1 

:g’: ; 
so. 9 

!74.7 
!76.3 
177. 8 
79.4 
181.0 

282.6 
284.2 
285.8 
287.4 
289.0 

.01 

214. i 
216. : 

Et 
2&i 

221. 6 

Et: 
226:2 
227.7 

2.36.6 

Eli 
241. 1 
242.6 

Z:! 

2%; 
257.7 

259.3 

2;: i 
263.9 
265.4 

267.0 
268.6 
TO. 1 

!71. 7 
173.3 

82.8 
84.4 
36.0 
37.6 
39.2 

.81 

214. 
216. 
217. 
219. 
220. 

222. 

2% 

Z: 

236. 
238. 
239. 

2: 

251. 
253. 
254. 
256. 
257. 

259. 
261.1 
262. 
264. 
265. 

267. 
263. 
~70.3 
71. 8 
73.4 

32.9 
34.5 
36. 1 
37. 7 
39.3 

.06 

2:: i 
217.9 
219.3 
220.8 

222. 2 
223. 7 
225.1 

2:: 

229.5 
231.0 
232.4 
233.9 
235.4 

251.9 
253.4 

EE 
258:o 

%! 
262: 7 
264.2 
266.8 

‘76.2 
76.7 

E 
81: b 

283.1 

iii% 
287:Q 
289.6 

i 
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.e .l 
-- 
239.6 291. 
305.9 307. 
322.5 324. 
339.5 341. 
356.8 35a 

374.6 376. 
392.6 394. 
410.8 412. 
429.6 431. 
448.6 450. 

467.8 469. 

‘it”6 ‘Et 
627:s 629: 
548.4 650. 

678.6 686. 
701.4 703. 
724.4 726. 
747.8 7W. 
771.6 773. 

796.4 797. 
819.7 822. 
844.2 846. 
869.1 871. 
894.2 896 

919.6 922. 
946.3 947. 
971.2 973. 
997.6 1,090 

,024 1,027 

:E KE 
,106 1:108 
,133 1,136 
,161 1,164 

,189 1,192 
,217 1,220 
,246 1,249 

:z ::z 

292.9 294.5 296.1 297.7 299.4 301.0 302.6 304.3 
309.2 310.9 312.5 314.2 315.8 317.5 319.2 326.9 
325.9 327.6 329.3 331.0 332.7 334.4 336.1 337.8 
342.9 344.7 346.4 348.1 349.9 361.6 363.3 355.1 
360.3 3621 363.9 365.6 367.4 369.2 370.9 372.7 

378.1 379.9 381.7 383.6 385.3 387.1 388.9 390.7 
396.1 398.0 399.8 401.6 403.6 406.3 407.1 469.0 
414.6 416.4 418.3 420.1 422.0 423.9 425.7 427.6 
433.3 435.2 437.1 439.0 446.9 442.8 444.7 446.6 
4624 4b4.3 456.2 458.1 460.1 4620 464.0 466.9 

471.7 473.7 476.7 477.6 479.6 481.6 483.b 485.6 
491.5 493.6 496.6 497.4 499.4 601.4 M13.5 b9b.b 
611.6 613.6 615.6 517.6 619.6 621.7 623.7 625.7 
631.9 533.9 536.0 638.0 540.1 6422 644.2 646.3 
652.6 564.6 656.7 653.8 660.9 662.0 536.1 567.2 

673.6 676.7 677.8 579.9 b82.0 584.2 586.3 588.4 
694.8 697.0 699.1 601.3 603.5 605.6 607.8 609.9 
616.6 618.6 620.8 623.0 626.2 627.4 629.6 631.8 
638.4 646.6 642.8 645.0 647.2 649.6 651.7 693.9 
6Bo.6 6628 665.1 667.3 669.6 671.8 674.1 676.3 

683.1 685.4 687.7 690.0 6922 6946 696.8 699.1 
706.0 708.3 710.6 712.9 716.2 717.6 719.8 722.1 
;2991 6 731.4 754.9 733.8 767.2 736.1 759.6 738.4 762.0 740.8 764.3 743.1 766.7 769.1 745.5 

776.2 778.6 781.0 783.4 785.8 788.2 790.6 793.0 

800.3 802.7 805.1 807.6 809.9 812.4 814.8 817.2 
824.6 827.0 829.6 831.9 834.4 836.8 839.3 841.8 
849.2 851.6 854.1 856.6 859.1 861.6 864.1 866.6 

82:’ 2 876.6 901.8 879.1 994.3 881.6 906.8 8S4.1 808.4 886.6 911.9 889.1 914.6 891.6 917.0 

924.7 927.2 929.8 932.4 
950.4 953.0 955.6 958.2 

934;” 
8 

93& 940.; ?42.; 

976.6 979.1 981.7 984.3 986.9 989:6 992.2 994.8 
,003 1,005 1,098 1,011 1,016 
,029 1,032 1,035 1,037 

1,013 
1,040 1,043 

1,019 1,021 
1,046 1,043 

,056 1,058 1,062 
,683 1,086 

1,070 

1,114 
1,989 

1,064 1,067 
1,092 1,094 1,097 

1,072 1,076 
1,109 1,102 

,111 1.116 
,138 1,141 1,144 

1,119 1,122 1,125 
1,147 1,162 

1,127 1,130 

,166 1,169 1,172 1,176 
l,lbO 
1,178 1,180 

1, lbb 1,lb8 
1,183 1,186 

,196 1,197 
,223 1,226 

1,209 1,203 1,209 

,252 1,256 
1,229 
1,268 

1,232 
1,2Q6 
1,236 1,237 

1,212 1,216 

,281 1,284 1,287 
1,261 
1,290 

1, !a33 1,266 
1,240 1,243 
1,269 1,272 

,310 1,318 1,316 1,319 
1,293 
1,322 

1,296 
1,325 

1,298 1,301 
1,326 1,331 

,340 1,343 
,370 1,373 

1,346 1,349 1,362 1,366 I,%8 1,861 

,400 1,403 
1,376 1,379 1,382 1,385 1,388 1,391 

,430 1,433 
1,406 1,409 1,412 

,461 1,464 
1,436 
1,467 

1,439 
1,470 

1,442 
1,416 1,418 1,421 

1,473 
1,446 
1,476 

1,448 1,461 
1,479 1,482 
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Table 61.-Five-thirds powers of numbers-Continued 
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Table 62.-Four-thirds powers of numbers 

.oo Al .02 .@3 .04 .ob As -07 .08 

0. ocm 
.046 

:% 
.294 

0.002 
,052 

:g; 
.304 

,396 

2% 

:E 

.407* 

:Z 
.7ss: 
.8811 

::%i 
1. 275 
1.419 
1.568 

1.013 

Ei 
1: 433 
1.581 

1.717 
1.871 
2. 029 
2. 190 
2.353 

1.732 
1.887 
2.045 

% 

2. 520 
2. 689 
2.861 
3.036 
3.213 

?. 393 
3.575 
3. 760 
3.946 
4.136 

3.411 

2 !E 
3: 865 
4.155 

4.327 

:E 
4: 913 
5.113 

i% 
4: 735 
4.933 
5.133 

5.314 
6.517 
5.723 

EE 

5.334 

Ei 
5: 951 
6.160 

ztz 
6.776 
6.992 
7.210 

7.451 
7.672 
7.895 

::%I 

“:E 
.132 
.218 
.314 

.418 
.52a 

:% 
.a94 

1.027 
1. 163 
1.304 
1.448 
1. 596 

1.748 
1.903 
2.061 
2.222 
2.386 

2. 553 
2.723 
2.8ffi 
3.071 
3. 249 

3. 428 
3.61-Z 
3.797 
3.984 
4.174 

4.366 
4.559 
4.755 
4.953 
b..lb3 

6.355 
5. 558 
5.764 
5.972 
6.181 

6.392 
6.605 
6.819 
7.036 
7. 254 

“:% 
1-j; 
.334 

0.018 
.079 

;iJ 

0. ox 
.08l 

:2 
.35! 

.436 

.551 

:% 
.9m 

.450 

g 

.933 

:E 
.69i 
.815 
.94i 

1.054 
1.191 
1.332 
1.477 
1.626 

22 
1.347 
1.492 
1.641 

1.031 
1.21s 
1.361 
1. 507 
1. 656 

Ei 
2: 093 
2. 255 
2.420 

::;i 
2. 109 
2.271 
2.436 

1.809 
I. 966 
2. 125 
z.287 
2.453 

2.587 2.604 2.621 
2.758 2.775 2.792 
2.931 2.948 2.966 
3.107 3. 124 1.142 
3.285 3.303 I. 321 

3.466 
3.64: 
3. 834 
4.02: 
4.211 

4.404 
4.598 
4.794 
4.993 
5.193 

1. 502 
3.681 
3.871 
4.064 
4.25r 

i. 44: 
4.63; 
4. a34 
5.032 
5.232 

5.395 
5.699 
5.805 
6.013 
6.223 

5.415 
5. 620 

i% 
6: 244 

5.436 
5. 640 
5.847 
3.055 
3. 265 

6.434 
6.643 
6.863 
7.079 
7. 298 

6. 456 5.477 

Ef :Ei 
7.101 r. 123 
7.319 7. 341 

GY 
7.985 
8.210 
a436 

T. 662 
7. 784 
1. 007 
I. 232 
I. 459 

- 

0.034 

2% 

:Z 

.472 
.b86 
.705 
.830 
.9w) 

:E 

:Ei 
.97i 

::il 
1.375 

:: i;: 

1. 108 1.122 
1.247 1. 261 
1.390 1. 404 
1. 566 1. 551 
1.687 1.702 

1.340 
1.997 
2.157 
2.320 
2.486 

zii 

%i 
3. 339 

2.656 
2.827 
3. cm 

2 :;; 

3. 520 
3.704 
3.89c 
4.079 
4.269 

;: % 

EZ 
4.288 

4.462 

2,” 
5. 0.53 
5.253 

4.481 
4.676 
4.873 
6.073 
5. 274 

5. 456 
5. 661 
5. 868 

2-E 

5.477 
5.682 
5.888 

E: 

.oo --- 
0.0403 

: :iz 
2% 
.4948 

;j!g 

.%?67 

1. 856 

2 :;: 
2.337 
2.503 

Eli 
3.018 
3. 195 
3.375 

3. 557 
3.741 

::% 
4. 308 

4. Em 

::1 
5.093 
6. 294 

6.497 
5.702 
5.909 
6.118 
6. 328 
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Table 62.-Four-thirds powers of numbers-Continued 

.a@ 
-- 

i% 
9.001 
9.241 
9.47< 

8.618 
8.848 
9.078 
9.310 
9.544 

22 
10. 1s 
10.4: 
10. Lx 

9.732 
9.966 
10.21 
10.44 
10.69 

8.5% 
8. P2. 

% 
9.5& 

9.75( 

k% 
10.4: 
10.7: 

L?G 
10.25 
10.49 
10.73 

9.803 
10.04 
10.28 
IO. 52 
10.76 

10.9f 10.93 10. Q! 10.96 11.00 
11. li 11.17 11.1s 11.22 11.24 
11.3: 11.41 11.4< 11.46 11.49 
11.64 11.66 11.6t 11.71 11.73 
11.s 11.91 11.9: 11.96 11.93 

:z 
12:6s 
12. I 
13.14 

12.16 12.16 
12.41 12.4: 
12.66 12.G 
12.91 12.9: 
13.16 13.15 

12.21 

:;:: 
12.96 
13.21 

12. !23 
12.48 
12.73 
12.98 
13.24 

13.38 
13.65 
13. Qc 
14.16 
14.42 

13.44 13.47 13.49 
13.7c 13.72 13.75 
13.9f 13.98 14.01 
14.21 14.24 14.26 
14.45 14.50 14.52 

14.66 14.71 
14.94 14.97 
15.21 lb. 23 
15.47 lb. 60 
15.73 15.76 

:z 
lb: 2f 
15.51 
15.79 

14.76 14.79 14.81 
15.02 lb. 06 15.07 
15.23 15.31 15.34 
15.55 15.57 15.66 
lb. 81 15.84 15.87 

16. w 16.03 16.05 
16.27 16.29 16.32 
16.64 16.56 16.59 
16.30 16.83 16.88 
17.03 17.10 17.13 

16.08 
16.35 

2 2 
17.16 

16.11 16.13 16.16 16.19 16.21 16.24 
16.37 16.40 16.43 16.45 16.46 16.51 
16.64 16.67 16. m 16.72 16.75 16.78 
16.91 16.94 16.97 16.99 L7.02 17.05 
17.18 17.21 17.24 17.27 17.29 17.32 

17.35 

tx 
is: 17 
is. 44 

L7.4a 
17.67 
17.95 

tEi 

it9 
19.m 
IS.58 
19.64 

17.37 
17.65 
17.92 
18. al 
18.47 

18.75 
19.03 
19.31 
19.59 
19.87 

ii: :: 
18.00 
18.29 
18.66 

18.73 
19.05 
IS. 33 
19.61 
LB. 89 

n 12 
D. 40 
10.69 
a. 97 
!l. 26 

:;:;i 
17.93 
18.25 
18.53 

18.80 
19.08 : 
19.36 : 
19.64 : 
19.92 : 

22 i 
al:77 : 
21.06 : 
21.34 : 

18.83 
19.11 
19.39 

ti: E 

E 

- 
All .O?i *a A4 

- 

.@I 

8.e& 
8.89~ 
9. 12! 
9.35; 
9.591 

Yil% 
10.3 
10.51 
10.7f 

11.0: 
11.2.i 

::: ;i 
12.01 

12.24 
12.51 
12.7f 

Et! 

:i:: 
14.03 
14.2s 
14. bf 

17.48 

tB’: i: 
18.31 
18.56 

L8.66 
LB. 14 
IS.42 
19. m 
IS.93 

i:; 

u: 11 
h1.40 

- 

A0 

s!i 
i% 
9.614 

i:E 
9.171 

i:% 

EEi 
10.33 
10.56 
10.81 

9.874 9.8% 
10.11 10.1: 
10.35 10.3; 
10.59 10.61 
10.83 10.8: 

11.05 11.07 11. lf 
11. 2s 11.32 11.34 
11.54 Il.56 11.5f 
11.78 11.81 11.8: 
12.03 12.06 12.m 

12. 28 
12.53 
12.78 
13.03 
13.23 

12.31 
12.56 
12.81 

:tif 

12% 

:;3 
13: 06 
13.34 

13.54 13.57 13.59 
13.60 13.83 13.85 
14.06 14.08 14.11 
14.32 14.34 14.37 
14.53 14.80 14.63 

:z 
15: 36 
15.63 
lb. 89 

14.86 14.89 
15.13 lb. lb 
lb. 39 15.42 
15.65 lb. 63 
15.92 15.96 

17.51 
17.78 
18.06 

2:: 

17.51 17.57 
17.81 17.64 
LB. 09 IS. 11 
18.36 18.39 
18.64 16.67 

x 
19: 46 

iti: 

18.92 
19.19 
19.47 
19.75 
20.04 

ii:: 

Ei 
21: 43 

!8.94 

:Ei 
.e: 78 
lo.96 

5fi 

11: a0 
El.49 

- 

- 

.O? 
- 

.a@ 
- 

.SS 

9.921 
10.16 

:z% 
10: 88 

::. :: 
11: 61 
11.86 
1211 

1236 
12.61 
1286 

:t :: 

14.92 

2: 
lb. 71 
15.97 
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Table 62.-Four-thirds powers of numbers-Continued 

.oo .Ol M .w .04 A5 .oo .07 

- 
.oa .oI 

21.54 
21.83 
22.12 
22.41 
22.70 

22.99 

%i 
23: 87 
24.17 

25.96 
26.26 
26.50 

Et 

27.47 
27.78 

pJ 

29.01 

2: 
29.94 
30.25 

Rii 
31.20 
31.51 
31.83 

32.14 
32.40 
32.78 

:zi 

33.74 

pJ 

35.03 

1% 
36.01 
36.34 
36.M 

21.5; 
21.a 
22.11 
22.4 
22.n 

i::: 
22.18 

ii::f! 

ii:: 
23.64 
23.93 
24.23 

25. Qg 26.02 
26.2’2 26.32 
26.59 26.62 
26.89 26.93 
27.20 27.23 

El 
28: 15 
28.45 
28.76 

29.04 
29.36 
29.66 
29.97 
30.29 

Z::E 

Ei 
30.32 

$f 

31.54 
31.86 

EZ 
31.26 
31.57 
31.89 

32.18 
32.49 
32.81 
33.13 
33.45 

33.81 
34.13 
34.45 

Ei 

21.8: 
21.9: 
22.2i 

iii:; 

ii:!? 
23. fi 
23. Qf 
24.2( 

24. 5! 
24.M 
25. l! 
25.4: 
25.7! 

26.01 

g; 

iE 

27. 58 

E:E 
30.36 

30.88 

32.24 

34.81 
35.13 

%i 
363.11 

2% 

- 

21.a 
21.9: 
22.24 
22.52 
22.81 

2: ii 
22.27 
22.56 
22.85 

ii:2 
23.7C 
2.3. Qg 
24.28 

2:: 
23: 73 
24.02 
24.32 

ii2 
25: 18 
25.48 
25.78 

24.61 

E 
25.51 
25.81 

26.08 
26.38 
26.68 
26.99 
27.29 

it :: 
26.71 

E:E 

Z:Z 

itit 
28: 86 

i;:it KE 
32.91 32.94 
33.23 $3.26 
33.55 33.58 

- 

21.7: 
22.01 
22.n 
22.s 
22.s 

E 
22.32 
22.61 
22.m 

2:: 
25.24 
25.54 
25.84 

24.67 
24.97 
25.21 
25.57 
25.87 

2::: 
26.74 
27.05 
27.35 

26.17 
26.47 

z: iFI 
27.38 

27.66 
27.96 
28.27 

22 

27.69 
27.99 

ii% 
2.3: 92 

30.76 

2 E 
31: 70 
32.02 

Ei 
34.61 

k!:g 

15.59 
35.91 

%; 
30.89 

21.60 

2% 
22.67 
22.96 

ii::: 
23.84 
24.14 
24.43 

ii2 
25.33 
25.63 
25.93 

26.23 
26. 53 
26.83 
27.14 
27.44 

27.75 

x 
28: 67 
28.98 

iii:2 
29.91 

iLYE 

35.65 

Z::z 

2ii 

- 



HYDRAULIC AND EXCAVATION TABLES 287 

Table 62.-Four-thirds powers of numbers-Continued 

, 

.OO 

38.66 

;;; 

39.98 

ii% 
40: 99 
41.33 
41.67 

42.01 

ii: t 
43.03 
43.37 

43.71 
44.06 
44.40 

~:~ 

:i:: 
46.13 
46.48 
46. a2 

47.17 

:z 

ii:2 

48.93 
49.28 

z-z 
so:34 

Ef 

;s ;; 

62 49 

~~ 
z:g 

- 

.Ol 

;;fa 

39.68 
40.02 

% 
41.02 
41.36 
41.70 

2:: 
44.43 
44.78 
46.12 

4s. 47 
46.82 
46.16 
46.61 
46.86 

47.21 
47.60 
47.91 
48.26 
48.61 

48.96 
49.32 
49.67 
60.02 
60.38 

60.74 
61.09 

2: 
62.16 

62.62 

tz 

2: 

-7 

.02 .OS 
- - 

t::: 
37.72 
38.06 
38.38 

37.04 
37.42 
37.76 

1:: 

X 
39.41 
39.76 
40.08 

El 
41.06 
41.46 
41.73 

42.11 

:i:: 
43.13 
43.47 

43.78 43.81 

::: :; ii:: 
44.81 44.86 
46.16 46.19 

46.60 
46.86 

;:; 

:E 
47: 94 

2:: 

47.28 

:Ei 
48: 33 
48.68 

49.03 
49.39 

lit:: 
30: 46 

w. 77 
61.18 

Et! 
62: 20 

60.81 
61.16 
51.62 

Fi% 

6266 
62.92 

;p 

- 

.04 

- 

.OS 

i:: :; 
37.78 
38.12 
38.46 

:z :E 
42.82 42.86 
43.16 43.20 
43.61 43.64 

2: 

2: 
46: 23 

46.61 

:Ei 
46.66 
47.00 

47.31 

~~ 
48: 37 
48.72 

49.10 
49.43 
49.81 
w. 17 
60.62 

iii 

61.91 
62.27 

Eii 
b3:3b 
63.71 
64.07 

62.67 

.06 .07 .08 .06 

37. I9 
37.52 
37.86 

t% 

37.2: 
37. b! 

is 
38:bl 

37.29 
37.62 
37.96 

ii:: 

ii:: 
39.61 
39.86 
40.18 

EE 
39: 66 

it? . 1 

40.6L 
40.89 
41.22 
41.67 
41.N 

ii:: 
39.63 
39.91 
40.26 

38.96 
39.28 
39.61 
39.96 
46.28 

40.62 

iE 
Lb3 
41.87 

40.62 

iEi 
41:63 
41.97 

42.21 
42.66 
42.89 

::: 

42.24 
42. I 
42.93 
43.n 
43.61 

2:: 
44.64 
44.96 
46.33 

44.02 

3 
46: 06 
46.40 

46.64 
46.99 

24 
47: 03 

tE 
46.37 
46.72 
47.07 

46.71 

::if 
46.76 
47.10 

46.76 
46.09 
46.44 

22 

47.38 
47.73 
48.08 

Z:E 

47.42 
47.77 

1::; 
48.82 

:%i 
48: lb 
48.61 
48.86 

49.14 49.18 49.21 
49.49 49.63 49.66 
49.86 49.88 49.92 

ii:: Z:Z iE 

60.96 
61.31 
61.66 

z.Fi 

62.81 

tti 

E:! 

- 
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Table 62.-Four-thirds powers of numbers-Continued 

.oo 

54.29 
54.65 
55.01 
55.38 
55.74 

54.32 
54.69 
55.05 
55.41 
55.78 

E 
55.09 
55.45 
55.81 

56.14 
56.51 

E"u: 
57.61 

$2 
56.91 
57.28 
57.64 

57.94 
58.31 
53.67 

:z 

57.97 58.01 

ii:;': E:E 
59.08 59.12 
69.45 59.49 

69.78 59.82 59.86 
SO.15 60.19 so.23 

ES EE EE! 
61.27 61.31 6i35 

z% 
62.47 
62. 84 
63.22 

65.41 
55.79 
66.17 

z% 

65.48 
65.86 
66.24 
68.53 
67.01 

71.16 
71.55 
71.93 
72.32 
72.71 

.Oi .oa 
- 

.oa 
- 
X.40 
S4.76 
55.12 
55.49 
SF.85 

X3.21 

22 
57.31 
57.68 

58.05 

Ei 
59.15 
59.52 

59.90 
30.27 
30.64 
31.01 
51.38 

65.52 
65. 90 
66.28 
56.66 
67.04 

- 

M .06 .oo .07 .08 .O@ 
- - 

i4.43 
i4.80 
5. 16 
i5.62 
i&89 

FE 
55.20 
55. 56 
55.92 

54.51 
54.87 
55. !23 

23 

54.54 
54.99 
55. 27 
55. 63 
58.w 

54.58 
54.94 
LiF 
56.03 

54.61 

iEi: 
56.70 
58.07 

i6. 25 
6 62 
i6.98 
i7.35 
17. 72 

i8.08 

i% 
iQ, 19 
i9.55 

58.27 
58.54 
59.01 
69.38 
59.75 

i9.93 
;:g 
il.05 
il.42 

59.97 

;:z 

a:46 

60.04 
60.42 
60.79 
61.16 
61.53 

E% 
60.82 
51.26 
61.67 

60.12 
60.49 

2ii 
61.61 

jl. 79 
;; g 
12.92 
P. 29 

61. 83 
62.21 
62. 58 

%! 

:Ei 
62:62 
62.99 
63.37 

61.91 
62. 28 
62. 66 

ii:: 

61.94 

iii% 
63:07 
63.44 

61.98 

2: ;i 
63.11 
83.48 

63.71 

Z:E 
64.84 
65.22 

63.75 
64.11 
64.50 
64% 
65.2 

63.82 

b?J:; 

65:33 

63.86 

itif 
64:6+ 
65.37 

65.67 

it:: 
66.82 
67.20 

65.71 
66.09 

ii;; 
67:24 

65.76 

ii% 
6f& 

67. 50 
67.89 

2% 
Se:04 

67. 58 
67.96 

E$ 

67.62 67.66 
68.00 68.94 
63.38 63.42 
68.77 68.81 
69.16 69.19 

22; 
70.1: 

;;g . ‘ 

::: !i 
72.Ot 
72.41 
72.8; 

6Q.4( 

b%i 
70.6: 
71. of 

%: 
70.27 
70.6: 
71.04 

71.35 
71.74 
72.13 

;ii: 

%E 
70.31 

r?E 

71.47 
71.66 

:23 
73.02 
- 

69.57 ' 

E% 
7673 
71.12 

2: ii 
72. 1: 
72. 5l 
72.9‘ 

71.51 

G:E 
72.67 
73.05 

- - 
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Table 62.-Four-thirds powers of numbers-Continued 
- 

.oo .Ol .o.a .03 .04 .os .06 .w .08 .oB 

75.06 
75.45 

;::iZ 
76.63 

7b.lC 
75.4Q 
75.8& 
76. 28 
76.67 

79.01 
79.40 
79.80 

ii:; 

81.00 81.04 
81. 40 81. 44 
81. 80 81. 84 
82. 20 32. 24 
82. 60 82.64 

83.01 
83.41 
83.81 
84.22 
84.62 

ii: ii 
83.85 
84.26 
84.66 

85.06 
85.47 
85.88 

::3 

i:: iti 
37.87 
88.28 
58.69 

87.10 
87. 54 
87.91 
88.32 
88.73 

39.10 
39.51 
39.92 
Lo.33 
00.74 

89.14 89.18 
89.55 89.59 

ii% iIKE 
90.78 90.82 

31.15 
01.56 
01.93 
02.39 
02.30 

91.19 
91.60 

Et; 
92:34 

- 

2 2 
73.96 
74.35 
74.74 

:t i! 
74.09 
74.39 
74.78 

73.26 
73.a 

;::ii 
74.82 

:tfi 
74.03 
74.47 
74.36 

73.33 

E: :; 
74.51 
74.96 

73.41 
73. 80 

2 ii 
7kQ8 

2 ii 
75.92 
76.31 
76.71 

75. 33 
75.72 
76.12 

2 i: 

Ei: 
7i93 
78.33 
73.73 

:;z 
78:Ol 
78.41 
78.81 

79.09 
79.48 

E:Ei 
80.68 

76.21 

Eli 

z% 

79. 24 79. 28 
79.64 79.68 

2% %Z 
80.84 80.88 

EE 2 ii 
81.88 81.92 
82.28 82.32 
82. 68 82.72 

81.16 

2:: 
82.36 
8276 

ii::2 
82.00 
82.40 
82.80 

81.24 
81. 64 

.Ei 
82.85 

81. ‘28 81.32 81. 36 
81. 68 81.72 81.76 
82. 08 82.12 82.16 
82.48 82.52 82. 56 
82.89 8293 82.97 

ED Ei 

2:E E:2 
84.70 84.74 

2::: 
83.97 
84.38 
84.78 

83.25 
83.65 

E: 2 
34.86 

83.29 
83.69 
84.09 

8: 

83.33 83.37 

ii: :i E :i 
84.54 84.58 
84.Q4 84.98 

ii: :: E ki 
85.92 85.96 
86.32 86.36 
86.73 86.77 

85.19 
85.59 
86.00 
86.40 
86.81 

85.31 85.35 
85.71 85.75 
86.12 86.16 

2;: 8: i:: 

87.18 
87.58 
87. 99 

KY 

87.26 
87.67 
38.07 
88.48 
88.89 

87.30 
87.71 

ii% 
88.93 

87.38 87.42 
87.79 87. 83 
88.20 88. 24 
38.61 88.65 
89.02 8Q.06 

89.22 
89.63 
90.04 
90.45 
go.86 

89.26 

ET3 
2:; 

89.30 89.34 
89.71 89.75 
L-m.12 90.16 
w.53 90.57 
QO.95 90.99 

89. 38 

Et2 
QO:62 
91.03 

89.43 
89.84 

Kz 
D1.07 

91.23 91.27 91.32 91.36 91. 40 91.44 D1.43 
91.65 91.69 91.73 91.77 91.81 91.85 91.89 
92.06 92.10 92.14 D2.18 92.22 92.27 02.31 
92.47 92.51 92.55 D2. 60 92. 64 92. 68 02.72 
92.89 92.93 92.97 93.01 93.05 93.09 83.13 

x 
74: 23 
74.62 
75.02 

79.36 
79.76 

KZ 
80. 913 

85.39 
85.79 
86. 20 
86.61 
87.01 

89.47 

i%3 
QO.70 
91.11 

91.62 
91.93 
92.35 

t2I :8” 

- 
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Table 62.-Four-thirds powers of numbers-Continued 
- 

.O 

83.2: 
D7.S 
01.6 
05.8 
10.1 

- 

.._ 

/ 93.63 
97. So 
102.0 

2: i 

14.6 
18.8 
23.3 

.n. 8 
132.3 

114.9 
119.3 
123.7 
128.2 
132.7 

136.8 
141.4 
146.0 
150.8 
156.3 

137.3 
141.8 

:2 i 
155: 8 

MO. 1 
164. e 
189. E 
174.4 
179. i 

M.2 184.7 
LED. 1 189.6 
KM. 1 194.6 
MD. 1 1QQ. 6 
NM.1 204.6 

.l 
- 

.a .3 1 
-- 

i 

-- 
84.05 94.40 84.88 
88.22 DE.64 QD.05 

102.4 102.9 ins.3 
lD6., 107.1 11 
111.0 111.4 1 

37.6 
11.9 

185.2 
Km. 1 
195.1 

Et: 

85.7 86.2 
.W.6 91.1 
195.6 96. 1 
!00.6 m.l 
D5.6 06.1 

110.7 
215.8 

iii?:; 
231.2 

06.9 220.5 
Ml. 2 241.7 
146.4 247.0 

EE: : E% 

262.4 

i%; 
278.6 
284.1 

239.6 

if%: 

fit::; 

2:: 
328.7 

2: 

38.6 
43.2 
.47.8 
552.6 
!57.2 

162.0 
166.7 
171.5 
176.4 
181.3 

!ll. 2 
? fl.3 
Bl. 4 
226.6 
Bl. 8 

137.0 

2: 
252.8 
258.1 

263. f 

!zY 
279.; 
285.: 

312.' 

%l 
329. 

5:: 

.5 
-- 

95.X 
DD. 41 

163.7 
LOB. 0 
112.3 

.16.7 

.21.1 

.25.6 
L30.0 
134.5 

180.7 

t% 
KN: 6 
106.6 

237.! 
242.1 

Z:! 
258.: 

%:' 
274.1 
230. 
285. 

%I 

2: 
2: 
12.7 

162.9 
167.7 

% 
182:: 

,E 
.97.1 
tO2.1 
07.1 

u2.2 
117.3 

iit: 
232.3 

i%:t 
275.' 

ig:; 

%:' 
302.: 

FE 

318. 
325. 
331. 
336. 
342. 

Q6.13 
100.3 

:E 
113:2 

117.6 

:ts 
136. D 
135.4 

146.0 

%i 
l&Q 
153.6 

:z 
197: 6 
202.6 
207.6 

112. 7 
!17.8 
123.0 
ES.1 
!33.3 

W3.6 
243.8 

2: 
25917 

%i 

itif, 
314: I 

320.: 
325.' 
331., 
337. 
343.1 

%F oio 
09.3 
.13. 6 

18.0 
22.4 

iif: 
13iQ 

163.Q 

El 
17s: 
183. : 

Las. 1 
193.1 
198.1 
103.1 
333.1 

$% 
276. 
281. ! 
287.' 

3 
- 

py 

09.7 
14.1 

18.4 

kiti 
31: 8 
36.3 

.4O.D 

.45. 5 
56.2 
164.9 
159.6 

164.3 
L6D. 1 
174.0 
178.8 
183.7 

113.7 
W 9 
n4.0 
ml.2 
234.4 

286 
256.2 
255.6 
260.8 

iti 
27iO 
282. 6 
237.9 

283.4 
299.0 

Ei: f 
315.7 

321.4 
327.0 

%I 
344.1 
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Table 62.--Four-thirds powers of numbers-continued 

* .1 
-- 

.2 .3 
-- 

%t; Et; 
356:2 3tis 
362.1 332.6 
357.9 368.6 

.7 .8 
-- 

348.7 349.3 

E% iii:; 
3&l 366.7 
3720 372.6 

373.7 374.3 
p.; fg.; 

391.4 3Q2:O 
397.4 398.0 

~~:: E. 
357:4 358:o 
gg.; gg.; 

. . 

374.9 376.6 

r .3 * 

--I- 

347.0 347.3 348.2 
352.8 353.4 353.9 
353.5 359.1 359.7 
354.4 365.0 355.5 
370.2 370.8 371.4 

373.1 376.7 377.3 
382.0 382.5 383.1 
387.9 388.5 389.1 
393.8 384.4 395.0 
399.7 400.3 490.9 

403.3 403.9 404.6 4Q5.1 406.7 403.3 496.9 407.6 408.1 
409.3 409.9 410.6 411.1 411.7 412.3 412.9 413.6 414.1 
415.3 415.9 416.5 417.1 417.7 418.3 413.9 419.6 420.1 
421.4 422.0 422.6 423.2 423.8 424.4 425.0 425.6 425.2 
427.4 428.0 423.8 429.2 429.8 430.4 431.0 431.7 432.3 

433.5 434.1 
p3; g.; 

451.8 45214 
458.0 458.5 

43& j33':; 

44619 447.6 
453.1 453.7 
45Q.2 459.8 

435.9 435.5 437.1 
442.0 442.5 443.2 
448.1 448.8 449.4 
454.3 454.9 455.5 
480.4 461.1 401.7 

Ez Ei 
aio till 
455.1 455.7 
432.3 432.9 

.9 

349.9 
355.7 

E: 
373:1 

3'18.0 
384.9 
390.8 
388.8 
402.7 

43Q.0 
445.1 

:ii: : 
453. 5 
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Table 63.-Two-thirds powers of numbers 
- 

.oo 

- 
.a 83 A3 .04 .05 Al6 .a7 .oB 

“:%f 
:Ei .543 

“:% 
.353 
.458 
.552 

.638 
.710 
,796 
.869 
.939 

l.OLXl 1.007 
1.065 1.072 
1.129 1.136 
1.191 1.197 
1.251 1.257 

1.310 
1.368 
1.424 
1.480 
1.534 

1.587 1.593 
1.639 1.645 
1.691 1.697 
1.742 1.747 
1.792 1.797 

1.842 1.847 
1.891 1.896 
1.939 1.944 
1.987 1.992 
2.034 2.038 

E% 
2.172 
2.217 
2.261 

2.035 2.089 
2.131 2.135 
2.176 2. 180 
2.221 2.226 
2.265 2.270 

EZ 
2.392 
2.435 
2.478 

2.310 2.314 
2.353 2.358 
2.397 2.401 
2.439 2.444 
2.482 2.486 

2.726 
2.766 
2.806 

%i 
- 

0.074 
.243 
.364 
,468 
.561 

,647 
.727 

:% 
.946 

1.013 

:: 2; 
1.203 
1.263 

I. 322 
1.379 
1.436 
1.491 
1.545 

1.598 

::% 
1.752 
1.802 

2.528 
2.570 
2.611 

i4:3 

2.734 
2.774 

z%i 
2: 893 

- 

- 
0.097 

:E 
.477 
.570 

0.138 
.282 

:E 
.587 

$2 
.818 
.880 
,960 

,671 
.750 

:% 
.966 

1.020 1.027 1.033 1.040 
1.085 1.091 1.097 1.104 
1.148 1.154 1.160 1.167 
1. 209 1.215 1.221 1.227 
1.269 1.275 1.281 1.287 

:: 2: 
1.441 
1.496 
1.550 

1.339 
1.396 

%f 
1: 561 

1.345 
1.402 
1.458 
1.513 
1.566 

1.603 
1.655 
1.707 
1.757 
1.307 

::% 
1.712 
1.762 
1.812 

1.613 1.619 
I.665 1.671 
1.717 1.722 
1.767 1.772 
1.817 1.822 

f%i 
1:953 
2.001 
2.048 

1.862 
1.910 
1.958 

%t 

1.867 
1.915 
1.963 
2.010 
2.057 

1.871 

kg2 
2: 015 
2.062 

2.099 2.103 2.108 
2.144 2.149 2.153 
2.190 2.194 2.199 
2.234 2.239 2.243 
2.279 2.283 2.288 

2.318 2.323 
2.362 2.366 

i% 
2: 490 

Es. 
2: 495 

2.327 2.331 2.336 
2.371 2.375 2.379 
2.414 2.418 2.421 
2.467 2.461 2.465 
2.488 2.503 2.507 

2.532 
2.574 
2.616 
2.657 
2.698 

2.738 

z: 

i.E 
- 

2.537 
2.579 

Ei 
2.702 

2.541 
2.583 
2.624 

Ei 

2.546 
2.537 

“;“E 
2: 710 

2.750 2.754 
2.790 2.794 
2.830 2.834 
2.869 2.873 
2.908 2.01a 

- 

D.186 
.319 
.428 
.525 
,613 

:% 
.840 
.911 
.984l 

,695 
,773 
.847 
.918 
,987 

::YZ 
1.173 
1.233 
1.293 

1.053 
1.117 
1.179 

::Zt 

1.351 
1.408 
1.463 

:: 2 

:: 2; 
1.468 
1.623 
1.577 

E 
1: 727 
1.777 
1.827 

1.376 

:: ii;: 

i:“G 

;: ;i 

2.203 
2.248 
2.292 

I. 881 
1.929 
1.977 
2.024 
2.071 

2.117 
2.163 
2.208 
2.252 
2.296 

2% 
2.427 
2.469 
2.511 

2.549 2.553 

z: 
2: 673 

i% 
2: 677 

2.714 2.718 

- 

m 
-- 

“:Z 
.438 

:6% 

.703 
.781 

:E 
.993 

1.059 

EX 
$244 

E!!! 
1.787 
1.837 

Ez 
iQ82 
2.029 
2.076 

2.122 
2.167 

t El; 
2: 301 

E% 
2: 431 
2.474 
2.516 

2.762 
2.802 

EE 
a:920 
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Table 63.-Two-thirds powers of numbers-Continued - 
30 .61 .oa .03 .04 .w .06 .07 

- 

*I3 

- 

86 
- 

2.924 
2.963 
3.001 
3.040 
3.078 

2.9!2a 2.932 
2.967 2.971 
3. cm5 3.009 

%Y2 2% 

3.116 3.120 
3.154 3.157 
3.191 3.195 
3.228 3.232 
3.266 3.269 

3.302 
3.339 

i: i:: 
3.447 

3.306 
3.342 
3.379 

:: 2; 

3.483 

:: % 
3.589 
3.624 

i:E 
3.558 
3.693 
3.628 

i: E 
3.728 
3.763 
3.797 

EE 
3:732 
3.767 
3.801 

3.836 
-3.869 

Ei; 
3: 970 

4. OQa 
4.033 

44:E 
4.132 

::E 
4.070 

s:z 

:::: 

:i% 
4: 285 

4.188 
4.201 
4.233 

t:3 

4.327 
4.369 
4.391 

:::2 

EE 
i3Q4 
4.426 
4.457 

3 
4: 548 
4.580 
4.611 

4.489 

::E 
4.683 
4.614 

3.123 
3.161 

E!Z 
3.273 

3.666 
3.701 

E% 
3:8@4 

4.007 
4.040 
4.073 

4:: 

4.172 

::% 

%E 

4.333 
4.365 
4.397 

:::ii 

4.4Q2 
4.623 
4.556 
4.536 
4.617 

- 
2.836 2. 940 
2.975 2.979 
3.013 3.017 
3.051 3.055 
3.089 3.083 

“;:z 
31202 
3.239 
3.276 

3.131 

22 
3.243 
3.230 

3.670 
3.705 
3.739 
3.773 
3.808 

3.842 
3.376 
3.910 

Et 

3.345 
3.379 
3.913 
3.947 
3.Q30 

4.010 
4.043 
4.070 
4.109 
4.142 

tz 
4.240 

f%i 
::3 
4.400 
4.432 
4.464 

::Zi 
::iZ 
4.620 

4.013 
4.047 
4.080 
4.113 
4.146 

:: 2: 
4.243 
4.276 
4.307 

::2 
i% 
4:467 

4.493 

kg 
4.623 

-- 

2.944 2.947 
2.932 2.986 
;!I; ;:g 

3:OQ7 3.101 

2.951 
2.990 

Eiz 
3.105 

3.136 3.138 3.142 
3.172 3.176 3.180 
3.210 3.213 3.217 
3.247 3.250 3.254 
3.234 3.237 3.291 

3.320 3.324 3.323 
3.357 3.360 3.364 
3.393 3.397 3.4Qu 
3.428 3.433 3.436 
3.465 3.469 3.472 

3.501 3.504 
3.536 3.540 
;57& g.;m& 

3:642 3:645 

3.508 
3. 543 

zt 
3:649 

3.677 3.680 
3.712 3.715 
;7g ;:;3 

3: 814 3.818 

3.634 
3.718 
3.753 
3.737 
3.821 

::% %i 
4.083 4: of46 
4.116 4.119 
4.149 4.152 

4.181 4.185 
4.214 4.217 
4.246 4.249 
4,279 4.282 
4.311 4.314 

4.343 4.346 
4: 376 4.378 
4.407 4.410 
4.438 4.441 
4.470 4.473 

:zz ::I 
41564 4.567 
4.595 4.593 
4.626 4.629 

3.855 

E! 
3: 957 
3.999 

4.023 
4.057 

:E 
4: 156 

4.198 

ZEi 

9x 

4.349 
4.381 
4.413 

4% 

4.508 

Et: 
4: 601 
4.632 

2.956 
2.994 

2% 
3: 103 

E 
3: 221 
3.253 
3.296 

3.331 

EZ 
3.440 
3.476 

3.511 
3. 547 

:E 
3: 062 

4.191 
4.224 

Eli 
k32cl 

4.352 

:% 
2% 

4.611 

2% 

::Ei 

d 

%l 
3.936 
3.974 
3.112 

3.m 
3.187 

I:g 

2 :;1” 
3.408 
3.444 
3.479 

3.516 

i: Ez 
3.621 
3.656 

3.691 
3.725 

Et! 
3:m 

4.030 
4.063 

22 
4: 162 

4. IQ4 

::E 
4.291 
4.324 

El% 
4: 419 
4.461 
4.432 

4.514 
4.546 
4.576 

‘is 
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Table 63.-Two-thirds powers of numbers-Continued 
- - - 

.oo .Ol .03 .04 

- - 

.ob 

- 
.oo 

- 
.07 

- 

.6!3 
- 

4.94% 
4.976 
5.00% 
5.03% 
5.065 

i%i 
5: 154 
5.183 
5.m 

5.241 
5.271 
5.300 
5.329 
6.357 

6.3% 
5.415 
5.443 
5.471 
5. boa 

5.529 

i%l 
5: 614 
5.642 

5.670 
5.693 

E% 
5.781 

5.804 
5. Es 
6.854 
5.891 
5.91s 

i%: 
th& 

6. asl 
- 

5.098 
5.127 
5.157 

::&? 

6.389 
5.418 

i% 
5. bo3 

i%i 
5.588 
5.616 
5.644 

5. Q49 5.95: 
5.976 5.97! 
6.004 6. oat 
6.031 6.W 
6.053 6.061 

- 

4% 
4.709 
4.740 
4.771 

4.801 
4.832 
4.862 
4.892 
4.922 

t%z 
8.012 
5.642 
5.071 

5.101 
5.130 
5.160 
5.189 
5.218 

i:E 

5: 473 
5.506 

5.534 
5.563 
5.691 

:: 2: 

5.671 
5.703 
5.731 
5.75s 
5.785 

";E 
5: 87i 
5.89; 
5.9% 

- 

4.651 
4.682 
4.712 
4.743. 
1.774 

4.956 
4.985 
5.015 

EE 

5.254 

Eli 
6.337 
5.35% 

i%i 
5.452 

“5:% 

5.537 
5.56% 
5.594 
6.622 
5.550 

5.678 

:: FE 
5.762 
5.739 

!% 
6: OC& 
6.038 
6.033 

- 

-- - 

4.657 

;:g 

4: 700 

4.810 
4.841 
4.871 
4.901 
4. Q31 

4.958 4. Q51 
4.983 4.991 
5.018 5.021 
5.047 5.050 
5.077 5.080 

5.107 

;;; 

5: 195 
5.224 

5.110 6.113 
5.139 6.142 
6.163 5.171 
5.198 6.201 
5.227 5.230 

5.253 
5. 281 
5.311 
5.340 
5.35s 

6. 39E 
5.428 
5.45: 
5.4@ 
5.511 

gfj 

I 
, i:E 
I 5.400 

5.429 

t 
5.458 
5.486 

1 5.515 

I 5.543 
5.571 
5.600 
5.6% 

I 5.655 

i “;% 
I i 739 
i 6.767 
) 5.795 

; 
5.823 
5.850 

1 
5.878 
5.905 

1 5.933 

r 

; 
Es 

t 

h‘& 

6.056 

E2 
i 73: 
s.76! 
6.792 

;I z 

5.87; 
5.90: 
5.934 

5.95: 

i:E 
6. MI 
6. w 

- 

%i 
4: 722 
4.752 
4.783 

GE 
5.024 

Ei 

5.258 

i% 
i346 
5.375 

5.403 
5.432 
5.461 
6.489 
5.517 

5.546 
5.574 
5.602 
5.630 
5.558 

i% 
5: 742 
5.770 
5.798 

5.953 

iI2 

6.071 

i% 
4: 877 
4. m7 
4.937 

4. w37 
4. Q97 
5.027 

%E 

5.116 
5.145 
5.174 

~:~ 

i% 
5: 463 

“d.% 

5.549 
5.577 

55.iz 
if331 

5.82-E 
5.w 

i%i 
6. (ME 

4.556 
1.697 
4.728 
4.758 
4.789 

4.970 

$3 

5:069 

5.265 

i%.i 
6352 
5.380 

5.551 
5.580 
5.608 
5.636 
6.664 

5.692 

i% 
5.776 
5.803 

5.831 

i%i 
5.913 
5.941 

- 

- 
.oo 
- 

4.973 
5.063 
5.033 
5.052 
5.092 

5.121 
5.151 
5.180 
5. a09 
5.238 

Ei 
5.469 
5.498 
5.526 

5.554 

i% 
5:KiQ 
5.667 

5.695 
5.723 
5.751 

“;.z 

5.971 
5.998 
6.026’ 
6.057 

&08! 
- 
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Table 66.-Two-thirds powers of numbers-Continued 

2: 
i2 

2: 

::: 
16: 7 

:t: 

17.0 
17.1 
17. a 

2: 

17.6 
11.6 

:z 
17: 8 

ii-: 
da 

2: . 

1% 6 
16.6 

6.082 
0.109 
6.136 6.139 
6.163 6.166 
6.190 6.193 6.195 6.198 

6.147 6.156 
6.174 6.176 
6. a00 6.203 

6.611 6.614 /s. 617 
6.637 

tf89 .A 

6.643 
6.663 

6.940 
6.666 6.668 

6.692 6.717 6.694 6.720 

EEi 
::%i 
6.725 

6.751 
6.776 

~~~ 
6:853 

6.878 
6.904 

!E 
6:980 

7.m 

7.123 7.125 
7.145 7.148 7.150 
7.170 7.173 

1 

7.175 
;g . ;:198 7.200 

7.225 

EZ 
;f &3 
7.227 

;::E 
7. 180 
7.205 
7.230 

6.753 
6.779 

E5 

Y 
6: 856 

6.756 6.758 6.761 
6.782 6.784 6.787 
6.807 6.810 6.812 
;E y& y3f& 

. . . 6.866 

6.881 6.836 6.889 6.891 
6.986 6.911 6.914 6.917 

FE; 
6.937 6.939 6.942 
6.962 6.965 6.967 

6.982 6.987 6.996 6.992 

7,010 7.013 
iT a35 

;:z 
Ei!i 

E 

6.106 
6.133 

Ei 
6: 214 

6.371 
6.397 
6.423 

:::!i 

:::: 
6.4% 
6.452 
6.479 

6.624 6.627 6.630 6.632 
6.650 6.653 6.655 6.658 
6.676 6.679 ,6.681 6.684 
6.702 6.705 6.707 6.710 
6.723 6.730 6.733 6.735 

7.133 7.135 7.138 7.140 
7.158 7.160 7.163 7.165 
7.183 7.185 7.186 7.180 
7.208 7.210 7.212 7.215 
7.232 7.235 7.237 7.240 

7.260 

Ez 
7.334 
7.353 

7.257 

E? 
7: 341 
7.366 
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Table 63.-Two-thirds powers of numbers-Continued 

7.358 7.371 7.373 7.375 7.378 7.386 7.383 7.385 
7.393 7.395 7.397 7.400 7.402 7.405 7.407 7.410 
7.417 7.420 7.422 7.424 7.427 7.429 7.432 7.434 
7.442 7.444 7.446 7.449 7.451 7.454 7.456 7.459 
7.466 7.463 7.471 7.473 7.476 7.473 7.481 7.483 

.03 .04 .06 
---- 

.oo .07 
--_ 

.08 .oI 
-- 

7.3s 7.390 
7.412 7.416 
;:d3; y&l 

7.485 7: 488 

7.498 7.500 7.503 7.bO5 
7.622 7.524 7.527 7.529 
7.545 7.549 7.651 7.554 
7.571 7.573 7.575 7.578 7. 7.583 7.585 
7.595 7.597 7.600 7.602 

7.619 7.621 7.624 
7.643 7.645 7.648 
7.667 7.670 7.672 
7.691 7.694 7.696 
7.715 7.718 7.720 

7.732 7.734 7.737 7.739 7.742 7.744 
7.756 7.753 7.761 7.763 7.765 7.768 
7.780 7.782 7.785 7.787 7.789 7.792 
7.804 7.806 7.809 7.811 7.813 7.816 
7.828 7.836 7.832 7.835 7. a37 7.846 

7.854 7.856 
7.875 7.678 7.880 
7.89Q 7.991 7.904 
‘iy ;;m; y22 

. 

;:9g 

7.851 . . 

;= 

8.017 iOl9 

;9g 

8:022 
8.041 8.043 8.045 
8.084 8.066 8.069 

8.08~3 8.OWl 8.092 
8.111 all3 8.116 
8.134 8.137 a 139 
8.168 8.180 8.162 
8.181 8.183 8.186 

8.095 8.097 8.099 
8.118 8.120 8.123 
8.141 8.144 8.146 
8.165 8.167 8.169 
8.188 8. 1W 8. 193 

EE !% 
7.674 7: 677 
7.693 7.701 
7.722 7.725 

7.866 7.858 
7.889 7.892 
7.913 7.916 
&g y& 

7.984 7.986 
8.008 8.010 
8.031 8.034 
8.3.g ;05; 

8.J.~ ;;g 

8.148 8:lbl 
8.172 8.174 
8.195 8.197 

7.631 7.633 
7.655 7.658 
7.679 7.682 
7.703 7.706 
7.727 7.730 

7.751 7.764 
7.775 7.778 
7.799 7.801 
p82 y& 

7.870 7.873 
7.394 7.897 
;Q$ ;9g 

ifs35 7:963 

7.9a9 7.991 
8.012 8.015 
8.036 8.038 
8.059 8.032 
8.083 8.085 

8.106 8. 109 
8130 8.132 
8. I53 8.155 
8.176 8.179 
8.200 8.X12 

8.334 8.337 

“8:zl ::E 
8.403 8.403 
8.420 8.429 

8.339 8.341 
a362 8.364 

;I 
8: 431 

::x 
8.433 
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Table 63.-Two-thirds powers of numbers-Continued 

~~ 
i595 
8.618 
8.641 

8.552 
8.575 
8.598 

Ei 

8.664 
8.686 
8.709 
8.731 
8.754 

El 
8:711 

:::ii 

8.776 
8.799 
8.821 

::E 

8.389 
8.911 
8.933 

Ei 

8.891 
8.913 

i: E 
8.930 

9.000 
9.027 
9.044 

"B:% 

9.111 
9. 13.3 

if:: 
9. 1W 

i: ::: 
9.157 
9.179 
9.201 

i%i 
9:265 
9.287 
9.308 

9.333 

ZZ 
9.398 
9.420 

Ei Ef 
9. bQ0 9.593 
9.612 9.614 
9.633 9.636 

.02 .08 .04 

8.554 8.657 
8.577 8.580 

k% Ei2 
8.645 8:648 

8.559 
8.532 
8.605 
8.627 
8.650 

8.668 8.670 8.673 
8.691 8.693 8.695 
8.713 8.716 8.718 
8.736 8.738 8.746 
8.758 8.781 8.763 

8.781 8.783 
8.803 8.806 
f;z C83 

8:871 8.873 

8.785 
8.898 
8.839 
8.853 
8.875 

8.893 8.895 
yg al& 

8:960 8.962 
8.982 8.984 

:El 
8.942 
8.964 
8.987 

9.004 9.007 
%a; yzE 

yn; "g:o7& 
. . 

9.115 9.117 
9.137 9.139 
9.159 9.162 
9.181 9.184 
9.203 9.206 

Q.W9 
9.031 
9.053 
9.075 
9.998 

i:E xz 
9.269 91271 

E%l 
9.274 

9.291 9.2Q3 9.295 
9.313 9.316 9.317 

9.335 9.337 
9.356 9.359 
9.378 9.380 
9.400 9.402 
9.422 9.424 

EY 
9.383 
9.404 
9.426 

9.443 9.446 
9.465 9.467 
9.487 9.489 
9.508 9.511 
9.630 9.532 

9.552 9.551 
9.673 9.575 
9.595 9.597 
9.616 9.618 
9.638 9.640 

9.556 
9.577 

ZE 
9.642 

- -7 

.w 
- 
8.561 
8.384 

::El 
8.652 

:: i!E 
8.833 
8.855 
8.877 

Fe2 
8:944 
8.967 
8.989 

9.011 
9.033 
9.055 

$% 

9.232 
9.254 
9.276 
9.2% 
9.319 

9.341 

2.z 
9.407 
9.428 

9.460 
9.472 

ii: i% 
9.537 

ESl 
9.601 
9.623 
9.64 

- 

.oo 

8.564 
8.586 
8.6OQ 
8.632 
8.654 

8.790 
8.812 
8.835 
8.857 
8.880 

8.792 

:: iit 
8.859 
8.382 

8.902 8.QO4 

::iZ 88:Z 
8.969 8.971 
8.991 8.QQ3 

9.013 

EE 
9.080 
9.102 

9.016 
9.038 
9.060 
9.082 
9.104 

9.124 
9.146 

"9% 
9.212 

Ez 
9:278 

Ei2 
9.280 

9.300 9.302 
9.322 9.324 

9.343 
9.365 
9.387 

I% 

9.346 
9.367 

ix! 
9.433 

%i 
9.495 
9.517 
9.b39 

it% 

EZ 
9.646 

Ei 
a:605 
9.627 
9.648 

.07 
- 

.08 

8.568 
8.591 
8.614 
8.636 
8.659 

it% 
8.727 
8.749 
8.772 

i% 
8.839 
8.862 
8.884 

8. 906 

Et! 
8.973 
8.996 

9.123 

kX 
9.195 
9.216 

ElFi 
9. 282 
9.304 
9.326 

9.348 
9.370 

E 
9:&i 

9.458 
9.478 
9. EQO 
9.521 
9.543 

9.535 

2% 
9.629 
9.651 

.ol 
zi 
8: 616 
8. 639 
8.661 

::%i 

%i 
8.774 

8. 7Q7 
8.819 
8.842 

"s:% 

Ez 
8:963 

EZ 

9.020 

%i 

Ei 

9.131 
9.153 

"9: :;i 
9.219 

9.241 i$z 
9:323 

;:iE 
9.3%3 
9.415 
9.437 

I:; 

91524 
9.645 

i:E 

8: ii! 
9.653 
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Table 63.-Two-thirds powers of numbers--Continued 

Number .O .l J .8 .4 .6 .6 .7 .8 
------ -- 

M 9.655 9.676 9.698 9.719 9.741 9.762 9.783 9.305 9.828 
a1 9.868 9.889 9.911 9.932 9.953 9.974 9.995 10.02 10.04 
tz 10.08 10.10 10.12 10.14 10.16 10.18 10.20 10.23 10.25 
a8 10.29 10.31 10.33 10.35 10.37 10.39 10.41 10.43 10.45 
84 10.50 10.82 10.54 10.56 10.53 10.60 10.62 lo.a 10.68 

86 10.70 10.72 10.74 10.76 10.78 10.80 10.82 10.84 10.86 
I 10.90 10.92 10.94 10.96 10.98 11.90 11.02 11.04 11.06 
37 11.10 11.12 11.14 11.16 11.18 11.20 11.22 11.24 11.28 
88 11.30 11.32 11.34 11.36 11.38 11.40 11.42 11.44 11.46 
8B 11.50 11.52 11.54 11.56 11.68 11.60 11.62 11.64 11.66 

46 11.70 11.72 11.74 11.76 11.77 11.79 11.81 11.83 11.85 
41 11.89 11.91 11.93 11.95 11.97 11.99 1201 12.03 12.04 
42 12.08 12.10 12.12 12.14 1216 12.18 12.20 12.22 12.24 
43 1227 12.29 12.31. 12.33 1235 12.37 12.39 12.41 12.43 
44 12.46 12.48 12.50 12.52 1254 12Ml 1258 1260 12.61 

46 12.65 12.67 12.69 12.71 1273 1275 1276 12.78 1280 
48 12.84 12.86 12.88 1289 12.91 12.93 1295 12.97 1299 
47 13.02 13.04 13.06 13.08 13.10 13.12 13.13 13.16 13.17 
48 13.21 13.25 13.24 13.28 13.23 13.30 13.32 13.34 13.35 
40 13.39 13.41 13.43 13.45 13.46 13.48 13.59 13.62 13.54 

64 13.57 13.69 13.61 13.63 13.64 13.66 13.68 13.70 13.72 
ii 13.75 13.77 13.79 13.81 18.82 13.84 13.86 13.88 13.90 
a 13.93 13.95 13.97 13.99 _l4.00 14.02 14.04 14.06 14.07 
68 14.11 14.13 14.15 14. I6 l&-k- 14.20 14.22 14.23 14.26 
64 14.29 14.30 14.32 14.34 14.38 14.37 14.39 14.41 14.43 

sli 14.46 14.48 14.50 14.61 14.53 14.56 14.57 14.68 14.60 
6( 14.64 14.65 14.67 14.69 14.7l 14.72 14.74 14.76 14.78 
R 14.81 14.83 14.85 14.38 14.88 14.90 14.91 14.98 14.96 
68 14.98 15.00 15.02 15.04 15.05 15.07 15.09 15.10 16.12 
M 16.16 15.17 15.19 15.21 15.22 15.24 15.26 15.23 15.29 

86 15.33 15.34 15.36 15.38 15.39 15.41 15.43 15.45 15.46 
01 15.50 15.51 15.53 15.65 15.56 15.58 15.60 15.61 15.63 
#a 15.66 15.68 15.70 15.72 15.73 15.75 15.77 15.78 15.30 
M 16.83 15.85 15.87 15.88 15.W 15.92 15.93 15.95 15.97 
84 16.00 16.02 16.03 16.05 16.07 16.03 16.10 16.12 16.13 

06 16.17 16.18 16.20 16.22 16.23 16.25 16.27 16.28 16.30 
M 16.33 16.35 16.36 16.38 16.40 16.41 16.43 16.45 16.46 
67 16.50 16.51 16.53 16.56 16.56 16.58 16.59 16.61 16.83 
88 16.66 16.68 16.69 16.71 16.73 16.74 16.76 16.77 16.79 
0 16.82 16.84 16.85 16.37 16.89 1hWJ 16.92 16.94 16.96 

70 16.98 17.00 17.02 17.03 17.05 17.97 17.08 17.10 17.11 
71 17.15 17.16 17.18 17.19 17.21 17.25 17.24 17.28 17.27 
78 17.31 17.32 17.34 17.36 17.37 17.39 17.40 17.42 17.43 
78 17.47 17.48 17.50 17.51 17.53 17.66 17.56 17.59 17.59 
74 17.63 17.64 17.68 17.67 17.69 17.71 17.72 17.74 17.75 

76 17.78 17.89 17.82 17.83 17.85 17.86 17.88 17.89 17.91 
76 17.94 17.86 17.97 17.99 18.01 18.02 18.04 18.06 18.07 
77 18.10 18.11 18.13 18.15 18.16 13.18 18.19 18.P 18.22 
78 18.26 18.27 18.29 18.30 18.32 18.33 18.35 18.36 18.38 
7~ iau is.43 is.44 la46 18.47 la49 iam la62 la54 

.m 

:Ei 
11.28 

:::2 

11.37 

:%i 
d44 
12.63 

:X 
14.08 
14.27 
14.44 

:i% 
li 82 
15.98 
16.15 

16.32 
16.48 

:z 
1697 

17.93 
18.08 
18.24 

3 
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Table 63.-Two-thirds powers of numbers-Continued 

88 18.67 18.58 18.60 18.61 18.63 18.64 18.55 
81 18.72 18.74 18.76 18.77 18.78 18.80 18.81 
82 18.87 18.89 18.91 18.92 18.94 18.96 18.97 
83 19.03 19.04 19.06 19.07 19.09 19.10 19.12 
84 19.18 19.20 19.21 19.23 10.24 19.28 19.27 

86 19.33 19.35 19.36 19.38 18.39 18.41 19.42 18.44 19.46 19.47 
86 19.48 19.50 19.61 19.53 10.54 19.56 19.57 19.68 19.60 87 19.63 19.66 19.55 lQ.68 IO.69 lQ.71 19.72 10.74 19.76 ;;f; 

88 18.78 19.80 19.81 10.83 lQ.84 18.86 18.87 19.89 19.90 19: 92 
88 19.93 IQ.95 19.95 19.98 lQ.QQ 20.01 20.02 20.04 20.05 20.07 

80 m.08 20.10 20.11 20.13 20.14 20.16 20.17 20.19 20.20 29.22 
#1 20.28 20.26 XI.28 20.28 X1.29 20.31 20.32 20.34 20.36 
83 20.38 20.39 20.41 20.42 20.44 20.46 20.47 a.48 XI.60 

X&6”: 

#I 20.63 20.64 20.55 20.67 20.59 20.80 20.52 20.83 20.84 20:88 
84 20.67 20.69 20.70 20.72 a.73 10.76 20.76 20.78 20.79 20.81 

VI 20.82 20.83 20.86 20.88 20.88 20.89 10.91 20.92 a.94 20.96 
86 20.97 20.9% 21.00 21.01 21.02 21.04 21.06 21.07 21.08 21.10 
a7 21.11 21.13 21.14 21.16 21.17 21.18 21.20 21.21 21.23 
88 21.28 21.27 21.29 21.30 21.31 21.33 21.34 21.36 21.37 

$2 

@a 21.40 21.41 21.43 21.44 21.40 21.47 21.49 21.60 21.62 21:63 
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Table 64.-Three-fifths powers of numbers 
- 
.oo 

1. m 
,251: 
.384K 
.48-s 
.5771 

0.063 
,266 
,392 
,495 
,585 

:% 
,807: 
,874: 
.938; 

6671 
.743, 

:E 
.945 

1. CKJO 1.006 
1.059 1.065 
1.116 1.121 
1.170 1.176 
1. 224 1.229 

1.275 
1.326 

22 
1.470 

1.281 
1.331 
1.380 
1. 428 
1.474 

1.516 
1.561 

::2; 
1.691 

1.520 
1.565 
1.609 
1.653 
1.695 

1.737 
1.778 
1.819 
1.859 
1.898 

1.933 1.937 
1.972 1.975 
2.010 2.013 
2.047 2.051 
2.084 2.088 

2.121 2.124 
2.157 2. 160 
2.192 2.196 
2. 228 2.231 
2.263 2.26f 

2.297 
2.332 
2.366 
2.399 
2.433 

2.466 
2.498 
2.531 
2.563 
2.595 

- 
.oz 

9.095l 
.2&l: 

:E 
,594: 

0.122i 
:E 
,514: 
.602i 

“: :t: 
,424 
,523 
.611l 

1. 165: 
.32M 
,435: 
.532i 
,619: 

“: % 
.44x 
.5415 
.627C 

1.219: 
.3574 
,465s 
.5596 
.643$ 

l 2358 
.3692 
.4758 

:E 

%J 

.894: 

.9574 

.698( .706: 

:E 
.907j 

: agg 

.913; 
,969: .978 

.7286 

.8oD4 

.8681 

.9325 

.9940 

1.012 1.018 1.024 1.030 1.036 
1.070 1.076 1.082 1.087 1.093 
1.127 1.132 1.138 1.143 1. 149 
1.181 1.187 1.192 1.197 1. 203 
1.234 1.239 1.245 1.250 1.255 

- - 

A7 
- _- 

3 ( 
“:E 

: .4551 
.550 

: .635 

.713 
: .78& 

.854! 
! .9191 

.981’ 0 

1.041 
1.099 
1. 154 
1. 208 
1.260 

.721: 

;g6i 

,988; 

1.047 
I. 104 
I. 160 
1.213 
1.265 

1.053 
1.110 

:: ;Ei 
1. no 

1.286 1.291 1.296 
1.336 1.341 1.346 
1.385 1.389 1.394 
1.432 1.437 1.442 
1.479 1. 484 1.488 

1.301 
1.350 

:: i i i 
1.493 

% 
1: 404 
1.451 
1.497 

1.311 1.316 1.321 
1. 360 1.365 1.370 
1.409 1.413 1.418 
1.456 1.469 1.465 
1.502 1.507 1.511 

1.525 1.529 1.534 1.538 1.543 1. 547 1.552 
1.570 1.574 1.579 1.583 1.537 1.592 1. 596 
1.614 1.618 1.622 1.627 1.631 1.635 1. 640 
1.657 1. 661 1.665 1.670 1.674 1.678 1.682 
1.699 1.704 1.708 1.712 1.716 1.720 1.725 

1. 556 
1.601 
1.644 
1.687 
1.729 

1.741 
1.782 
1.823 
1.863 
1. 902 

::2: 
1.827 
1.867 
1. 9D6 

1.749 
1.790 
1.831 
1.871 
1.910 

1.754 
1.795 

% 
1: 914 

1.758 1.762 
1.799 1.303 
1.839 1. 843 
1.879 1.882 
1.918 1.922 

::i: 
1.847 
1.886 
1. 925 

1.770 
1.811 
1.851 
1.890 
1. 929 

1.941 1.945 1. 949 1.952 1.956 1.960 1.964 1.963 
1.979 1.983 1.987 1.991 1.994 1. 998 2.002 2.006 
2.017 2.021 2.025 2. 028 2.032 2.036 2.040 2.043 
2.054 2.058 2.062 2.066 2.069 2.073 2.077 2. II80 
2.091 2.095 2.099 2.102 2. 106 2.110 2.113 2.117 

2. 128 2.131 2.135 2.139 2.142 2.146 2.149 2.153 
2.164 2.167 2.171 2.175 2.178 2.182 2.185 2.189 
2.200 2.203 2.207 2.210 2.214 2.217 2.221 2.224 
2.235 2.238 2.242 2.245 2.249 2.252 2.256 2.259 
2.270 2.273 2.277 2.280 2.284 2.287 2.290 2.294 

2. 304 
2.339 
2.372 
2.406 
2.439 

2.308 
2.342 
2.376 

z:z 

2.472 2.475 
2.505 2.508 
2.537 2. 540 
2.569 2.573 
2. 601 2.604 

2.311 
2.345 
2.379 
2.413 
2.446 

2.47s 
2.511 

;: zi 
2. 6oE 

2.315 

E‘2 
2.416 
2.449 

2.318 2.321 2.325 2.323 
2.352 2.355 2.359 2.362 
2.386 2.389 2.393 2.396 
2.419 2.423 2.426 2.429 
2.452 2.456 2.459 2.462 

2.482 
2.515 
2.547 

t z 

2.485 2.489 I 2.492 
2.518 2.521 2.524 
2.550 2.553 2.557 
2.582 2.58E , 2.589 
2 614 2 617 2620 

2.495 

%I 
2.592 
2.623, 

- 

.03 

- 
.04 .OK .od 

- 

.08 
- 

- 
.oa 
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Table 64.-Three-fifths powers of numbers-Continued 

.oo .Ol .OZ -03 .04 .OS .06 .07 .08 
- - 

2. 621 2.63( 
2.651 2.661 
2.68! 2.69: 
2.72( 2.722 
2.751 2.754 

E 
2: 69. 
2. 721 
2.75 

2.631 2.63 2. 04 2.64! 2.64 
2.66: 2.67 

2.68 2.655 
2. 67, 2.67: 2.68 

2.691 
2.68 

2.70 2. 70 
2.686 

2.701 2.71 
2.721 

2. 71. 
2. 73 2. 73: 

2.717 
2. 73L 2. 74 

2. 76i 2. 76 
2.74. 

2. 761 
2.748 

2.761 2. 77 2. 77, 2.778 

2.781 2.784 2.78 2.79( 2. 79 2.791 
2.811 2.814 2.81 2.8% 2.82 2.821 
2. 841 2.844 2. 84 2.85( 2.85 2.851 
2.871 2.874 2.87 2.M 2.88 2.88( 
2.901 2.904 2.90 2.91( 2.91 2.911 

2.79s 
2.82( 
2.85: 

;:2 

2.80 2.80, 2.808 
2.83 2.83. 2.838 
2.86 2.86! 2.868 
2.89 2.89: 2.898 
2.92 2.92, 2.927 

2.93( 2.933 2.93f 2.93s 
2.95s 2.962 2.96! 2.965 
2.98f 2.991 2. 991 2.99; 
3.017 3.020 3.oz 3.02f 
3.04E 3.049 3.05: 3.054 

2.94 
2.97 

% 
3.05 

2.94! 2.946 2.95 2.95 2.956 
2.97‘ 2.97i 2.981 2. 98: 2.985 
3.00: 3.oot 3.00 3.01 3.014 
3.03: 3.034 3.03 3.041 
3.06( 

3.043 
3.06: 3. 061 3.061 3.071 

3.074 3.077 3.08( 3.083 3.081 3.086 3.091 
3. 103 3.105 

3.09. 
3.101 3.111 3.11‘ 3.11; 3. 119 

3.131 3.134 
3.12: 

3.13t 3.139 3. 14: 3.14: 3.148 
3.159 3.161 

3. 151 
3.164 3.167 3. 171 3.17: 

3. 188 
3.175 

3.189 
3. 171 

3.19: 3.195 3. 191 3. zlx 3.203 3.201 

3.09: 
3.12! 
3.15: 
3.181 
3.201 

3.214 3.217 3. 2x 
3. 242 3. 244 3. 24i 
3.269 3.272 3.274 
3.296 3.299 3.301 
1.323 3. 326 3. 32E 

3.222 
3.250 

iI 2 
3.331 

3.22! 3. BE 3.231 
3.25: 3.25: 3.258 
3.28( 3. 2% 3. 285 
3.30: 3.3x 3.312 
3.33< 3.337 3. 339 

3.23: 

2% 
3.31! 
3.34: 

3.2X 
3.26: 
3.291 
3.316 
3.34f 

z: i;i 
3.406 
3.432 
3.459 

% 
3: 409 
3.435 
3.461 

3.353 
3.385 
3.411 
3.438 
3.464 

3.361 
3.38; 
3.414 

%4 

3.363 
3.390 
3.416 
3.443 
3.469 

3.366 

2 :2 
3.446 
3.472 

3.371 
3.398 

P: 2: 
3.477 

i.482 3.485 S.487 
I. 598 3.511 I. 513 
1.534 3.537 1.539 
I.560 3. 663 S.565 
I. 586 3. 588 1.591 

3.498 3. 5oc 3.503 3.506 
3.524 3. 5z 3.629 3.532 
3.550 3.551 3.555 3.557 
3.575 3.578 S.581 3. 583 
3.601 3.604 I. 606 3. 609 

1.611 3.614 I. 616 3.619 
1.637 3.639 1.642 3.644 
I.662 3.664 I. 667 3.670 
I. 687 3.690 1.692 3.695 
1.712 3.715 1.717 3.720 

3.621 

I: t:; 
3.697 
3.722 

1.624 3.626 3.629 1.632 
1.649 3.652 3.654 1.657 
1.675 3.677 3.680 I. 632 
1.700 3.702 3.705 1.707 
1.725 3.727 3.730 1.732 

1.737 3.740 t.742 3.745 t.747 1.750 
1.762 3.765 I.767 3.769 3.772 1.774 
1.787 3.789 ). 792 3.794 3.797 I. 799 
I. 811 3.814 1.816 3.819 S.821 1.824 
I. 836 3.838 1.841 3.843 3.846 I.848 

3.752 
3.777 
3.802 

;: ET 

1.755 1.767 3.760 
1.779 L 782 3.784 
1.804 :. 807 3.809 
1.829 :.i331 3.834 
I.853 I. 856 3.858 

i.860 3.863 I.865 3.868 1.870 :.873 
:. 885 

3.875 
1.887 

I.877 
I. 890 3.892 

.880 
).a94 8.897 KS99 

1 909 i 911 
I. 902 

I. 914 3.916 
,904 

1.919 ,. 921 3.923 
I. 933 3.936 

I. 926 
i. 938 3.940 

,928 
1.943 8.945 1.948 

8.957 I. 960 
:. 950 

I. 962 
,952 

I. 964 1.967 ,. 969 1.972 :. 974 ,976 
- 

.09 

3.100 

Ei 
3.184 
3.211 

Zi 
3.293 
3. 320 
3.347 

3.634 
3.659 

%! 
3.735 

3. 382 
3.907 
3.931 
3.955 
3.979 
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Table 64.-Three-jifths powers of numbers-Continued 

Numbel JO .Ol .0!4 *a 

3.981 
4.005 
4.029 
4.052 
4.076 

3.983 

::0”3: 
4.055 
4.078 

FE 
4: 033 
4.057 
4.081 

3.988 

:: 2 
4.059 
4.083 

tiz 
4: 146 
4.169 
4.192 

4.102 
4.125 
4.148 
4.172 
4.195 

4.104 
4.127 
4.151 

:: ii; 

%t 
4: lb3 
4.176 
4.199 

4.215 
4.238 
4.281 
4.234 
4.307 

i%i 
4: aI% 
4.239 
4.311 

Z‘E 
4: 268 
4.291 
4.313 

::Ei 
4.374 
4.397 
4.419 

4.332 
4.354 

::Zi 
4.421 

::%i 
4.379 
4.401 
4.424 

4.441 
4.463 
4.436 
4.508 
4.530 

4.444 
4.466 

~~ 
4: 532 

4.446 4.448 
4.463 4.470 
4. 490 4.492 
4.512 4.514 
4.634 4.536 

4.551 4.554 4.556 4.558 
4.573 4.575 4.578 4.580 
4.595 4.597 4.599 4.601 
4.617 4.619 4.621 4.623 
4.638 4.640 4.643 4.645 

4.660 
4.681 
4.703 
4.724 
4.745 

4.652 
4.683 
4.705 
4.726 
4.747 

4.664 

2% 
4.728 
4.750 

4.666 

2% 
4: 730 
4.752 

44% ::%i :: ;i: :::ii 
4.809 4.811 4.813 4.815 
4.830 4.832 4.834 4.836 
4.851 4.863 4.855 4.857 

:: ::i 
4.913 
4.934 
4.955 

- 

4.874 4.876 4.878 4.880 
4.895 4.897 4.898 4.901 
4.915 4.917 4.920 4.922 
4.936 4.9% 4.940 4.942 
4.957 4.955 4.961 4.963 

.04 
- 

3.991 
4.014 
4.038 
4.062 
4.085 

3.993 
4.017 
4.040 

44% 

i: 2: 
4.043 
4.066 
4.090 

3.998 
4.022 
4.045 
4.069 
4.092 

4.109 4.111 4.113 4.116 4.118 4.120 
4.132 4.134 1.137 4.139 4.141 4.144 
4.155 4.158 4.160 4.162 4.165 4.167 
4.178 4.181 4. 133 4.185 4.188 4.190 
4.202 4.204 4.206 4.208 4.211 4.213 

::i; 
4.273 
4.295 
4.318 

4.229 

::iZ 
4.298 
4.320 

4.231 
4.254 
4.277 
4.300 
4.323 

4.236 
4.258 
4.282 
4.304 
4.327 

4.338 4.341 
4.361 4.363 
4.383 4.336 

::iE ::Ei 

4.343 4.345 4.347 4.350 
4.365 4.368 4.370 4.372 
4.388 4.390 4.392 4.394 
4.410 4.412 4.415 4.417 
4.432 4.435 4.437 4.439 

4.450 
4.472 
4.494 

:::i 

4.452 4.465 
4.475 4.477 

2 I% 
4: 540 

El2 
4: 543 

4.457 
4.479 
4.501 

:: E 

4.459 
4.431 
4.503 

:: 2; 

4.461 
4.433 
4.505 
4.627 
4.549 

4.560 

:4,” 
4: 625 
4.647 

4.562 
4.584 

i%i 
4: 649 

4.565 
4.586 
4.608 

::%2 

:: % 
4.610 
4.632 
4.653 

4.569 4.571 
4.591 4.593 
4.612 4.614 
4.634 4.636 
4.655 4.658 

4.668 
4.690 
4.711 

:: :;i 

:: :i: 
4.713 
4.735 
4.756 

4.673 
4.694 
4.715 
4.737 
4.753 

4.679 
4.701 
4.722 
4.743 
4.764 

4.775 
4.796 
4.817 
4.838 
4.859 

:: ;i; ::Eii 
4.819 4.821 
4.840 4.342 
4.861 4.863 

4.781 4.783 4.786 
4.302 4.805 4.807 
4.823 4.826 4.82X 
4.844 4.847 4.849 
4.865 4.867 4.870 

4.882 

::E 
4.944 
4.965 

4.884 4.386 4.838 4.890 
4. 905 4.907 4. we 4.911 
4.926 4.928 4.930 4.932 
4.946 4.949 4.951 4.953 
4.967 4.969 4.971 4. Q73 

- 

- 
.OS .06 .OY JIB .oa 
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Table 64.-Three-fifths powers of numbers-Continued 

NllRhl .oo .I .03 

- 

.04 .P7 .os 

2: 
lb: 7 

17.6 

18.0 
18.1 

2: 
ir 

18.6 
ii-!: 
is: 8 
18. s 

4.97, 
4. 9% 
5.011 
5.03: 
5.05: 

4.97; 
4.99) 
5.018 
6.03s 
5.051 

5.07) 

% 
5:131 
5. lbl 

b.18C 

i% 
5:24C 
5. 2M 

5. 27r 
5.29f 
5.31s 
5.335 
5.357 

5.37E 
5.39E 
5.411 
5.43: 
5. 454 

5.378 
5.398 
5.417 
5.437 
5.456 

5.474 
5.493 
5.512 
5. 531 
5. 550 

5.475 

E: 
5.533 
5.552 

5.570 
5. 589 
5. 008 
5.627 
5. 646 

5.571 
5.591 
5.610 
5.629 
6.648 

5. 665 5.066 
5. 683 5.685 
i702 5.704 
5.721 5. 723 
5.740 5.742 

i. 758 5.760 
i.777 5.779 
i. 796 5.798 
5.814 5.816 
i. 333 5.335 

- 

4.97s 
5.001 
5. ox 

K$: 

4.98 4. 986 4.98 
5.00 5.001 5.00 
5.02: 5.02: 5.02 
5.04: 5.04! 5. 04 
5.06: 5.06: 5.05 

5.082 5.03! 5.08E 5.081 
5. 102 5. m 6. 1Oi 6. 101 
5.122 5. 12’ 5. 12i 5. IZ 
5.142 5.14s 5.14f 5. 141 
5.162 5.m 5.m 5.161 

5.182 
5.202 
5.222 
5.242 
5.262 

i:E 
5. 224 
5.244 
5. 264 

5.186 
5. 206 
5.226 
5.246 
5. 266 

5. 181 

i%i 
5: 242 
5. 26l 

5. 282 5. 234 5. 286 5.281 
5.302 5. 304 5.306 6.301 
5.321 5.323 5.325 5.32; 
5.341 5.343 5.345 5.34; 
5.361 5.363 5.365 5.36i 

Ei 
5.419 
5.439 
5.458 

5.382 5. 384 5. 3% 
5.402 5.404 5.4Ot 
5.421 5.423 5.42: 
5.441 5.443 5.441 
5. 460 5.462 5.464 

5.477 5.479 
5.497 j.499 
5.516 5.518 
5.535 5.537 
5.554 5.556 

5.481 
5.501 

2 E 
5.558 

5.483 
5. 50: 
5. 52: 
5. 541 
5. 5oc 

5.573 5.575 5.577 5.579 
5.592 5.594 5.596 5.598 
5.611 5.613 5.615 5.617 
5. 630 5. 632 5.634 5. 636 
5.649 5.651 5.653 5.655 

5. 068 5.670 5.672 5.674 
5.687 5.689 5.691 5.693 
5. 706 i.708 5.710 5.712 
5. 725 5.727 5.728 5.730 
5.743 i.745 5.747 i.749 

5.762 i. 764 5.766 i. 763 
5.781 i.783 5.785 5.786 
5.799 i. 801 5.803 5.805 
5.818 1.820 5.822 5.824 
5.837 i. 838 5.840 5.842 

- - 

4. 93l 4. 9Qi 4. 99 
5.001 5. OH 6.01: 
5. 02! 5. 031 5.03: 
5.041 5.051 6.05: 
5.06: 5.071 5.07: 

45% 
5.035 
6. Obb 
5.076 

E 
5.13( 
5. lb4 
5. 17c 

5.032 
5.112 
5.132 
5.152 
5.172 

i% 
5: 13 
5. 15 
5. 17’ 

::X 
5.136 
5. 156 
5.176 

is? 
5. 23c 
5. 2x 
5. 27c: 

5.192 5.1% 
5.212 5.214 
5. 232 5.231 
5.252 5. 2s 
5.272 5. 27! 

6.196 
5.216 
5. 236 

E: x 

5. 29c 5. 292 5. w 
5.31c 5.312 5.31r 
5.329 5.331 5.331 
5.349 5.351 5.35z 
5.369 5.371 5.37: 

5. 388 5.390 
5.403 5.410 
5.427 5.429 
5. 446 5.448 
5.466 5.463 

5.39: 
5.41: 
5.431 

t ::i 

::% 
5.433 
5.452 
6.472 

5.485 5.487 
j. 504 5. 506 
5.524 5. 526 
5.543 5.545 
5.562 5.564 

5.489 
5.508 

F%; 
5. 566 

5.491 
5.510 
5. 529 

x 

i.581 5. 583 5.585 5.587 
i. 600 5.602 5. 604 5.606 
i.619 5.621 5.623 5.625 
i.638 5.640 5. 642 5. 644 
i.657 5.659 5.661 5.663 

i.676 5.678 5. 680 5.682 
i.695 5.697 5.698 5. 700 
i.713 5.715 5.717 5.719 
i.732 5.734 5.736 5.733 
i.751 5. 753 5.755 5.757 

i.770 5.771 i.773 5.775 
i. 738 5. 790 i.792 5. 794 
i.807 5. 869 i. 811 5.812 
1.825 5.827 i. 829 5.831 
t. 844 5.846 i.848 5.849 
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Table 64.-Three-fifths powers of numbers-Continued 

18. II 
19.1 

x 
19: 4 

19.6 
19.6 
19.7 

E:i 

- 

1 

! 
1 

1 

i 
1 
I 

I 

1 
I 
, 

I 
, 
I 
, 
I 

t 
, 
I 
, 
, 

I 
/ 
, 
/ 

, 

L 

- 

.O@ 

i. 851 
i. 870 
i. 888 
5. QO7 
5.925 

5.853 

z: :ii 
5. 998 
5.927 

3.943 
3.961 
5.980 
5.998 
3.016 

5.945 
5.963 

EZ 
6.018 

3.034 
3.052 
3.070 
3.088 
6.106 

3.124 
6.142 
5. 160 
6.173 
6.196 

Ei 
6: 424 
6.441 
6.459 

i% 
6: 426 
6.443 
6.4M 

6.476 
8.493 
6.511 

t% 

% 
6: 51; 
6.5% 
6.54: 

.Ol 
- 

I 
.0!4 .os .04 

- 
5.855 5.357 5.859 
5.873 5.875 5.877 
5.892 5.394 5.896 
5.910 5.912 5.914 
5.929 5.930 5.932 

5.947 
5. Q65 
5.983 

i%i 

5.949 
5.967 
5.985 
6.003 
6.022 

5.951 
5.969 
5.987 

2% 

8.038 6.040 6.041 
6.056 6.058 6.059 
6.074 6.076 6.078 
6.092 6.094 6.096 
6.110 6.112 6.113 

6.128 

Ki 
6.181 
6.199 

6.131 
6.149 

“s: :z 
6.203 

6.217 
6.235 

K% 
6: 288 

6.219 
6.236 
6. 254 
6.272 
6. 289 

6.307 
6.325 
6.342 
6.360 
6.377 

6.393 6.395 
6.410 6.412 
6.428 6.429 
6.445 6.447 
6.462 6.464 

6.479 
6.497 

:: i% 
6.548 

6.481 
6.498 
6.516 
6.533 
6.550 

i:“g 
6.517 
6.531 
6.55: 

6.565 
6.583 

Es 
6:634 

EE 
6.601 
6.618 
6.635 

6.56$ 

2: gi 
6.62;. 
6.637 

T- - 

.06 

5.861 
5.879 

E: “91”: 
6.934 

i: E 
5.989 
6.007 
6.025 

6.043 
6.061 
6.079 
6.097 
6.115 

5.133 

i: :t 
6.187 
6.205 

6.222 
6.240 

2 $2 
6.293 

6.311 

2.2 

66% 

6.398 
6.415 
6.433 

66% 

z% 
6.519 
6.536 
6.553 

:: !6 
6.805 
6.822 
6.639 

- 
.06 .07 .06 .ss 

- - - 
5.362 5.364 
5.881 5. 883 
5.899 5. QOl 
5.918 5.919 
5.936 5.938 

5. 866 
5.884 

Kz 
El940 

5.363 

FE 
5: 923 
5.941 

5.956 
5.974 
5. QQ2 
6.011 
6.029 

5.958 

;:kE 
5.012 
6.031 

%i 
5. QQ6 
6.014 
6.032 

Et! 
6.081 
6.699 
6.117 

6.047 

:::3” 
6.101 
6.119 

E% 
6.087 
6.105 
6.122 

::ii 
6: 171 
6.189 
6.206 

6.140 

%i 
6: 194 
6.212 

6.224 

:: Ei 
6.277 
6. 295 

!E 
6: 261 

zt 

6.228 
6.245 
6.263 
6.281 
6.2Q8 

6.312 
6.330 
6.347 
6.365 
6.382 

6.314 
6.332 

i% 
6:334 

:: :S 
6.351 
6.368 
6.386 

6.318 

t% 
6: 370 
6.388 

6.400 
6.417 
6.435 
6.452 
6.469 

6.403 
6.421 

66: % 
6.473 

6.405 
6.422 
6.440 

i: :R 

6.486 
6.504 
6.521 
6.538 
6.555 

6.48e 
6.505 

I% 
6: 555 

6.490 
6.507 
6.524 
6.541 
6.559 

iI”G 
6.526 

“s:% 

6.572 
6.589 
6.606 
6.623 
6.640 

“6: % 
6.608 
6.62: 
6.64 

6.576 
6.593 

2% 
6.644 
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Table 64.-Three-Jifths powers of numbers-Continued 

Numbel .oo .ol 
- 

6.647 6.049 
6.664 6.6% 
6.081 6.083 
6.698 6.700 
6.715 6.717 

- 

-_ 
, 
, 
, 

, 

.0X .os .O4 .os .06 .O7 .08 

8.651 
6.608 
6.685 
6.701 
6.718 

6.65: 

:: E 
6.70: 
6.7% 

6.732 6.733 
6.749 6.750 
6.765 6.767 
6.782 6.784 
6.799 6.801 

6.733 

z: % 
6.785 
6.802 

6.73i 
6.754 
6.77( 
6.785 
6.804 

6.816 
6.832 
6.849 
6.865 
6.882 

6.819 

:: Ei 
6.869 
6.885 

6.821 
6.83i 
6.854 
6.87C 
6. 887 

6.899 
6.915 
6.932 
6.948 
6.965 

Et 
6.933 
6.956 
6.966 

6.902 
6.919 

:: i i i 
6.968 

6.904 
6.9X 
6.937 
6.953 
6.970 

6.981 
6.998 
7.014 
7.030 
7.047 

6.983 
6.999 
7.016 

Ei 

6.984 6.986 6.988 6.989 6.991 6.993 6.994 
7.001 7.002 7.004 7. 006 7.007 7.009 7.011 
7.017 7.019 7.020 7.022 7.024 7.025 7.027 
7.034 7.035 7.037 7.038 7.040 7.042 7.043 
7.050 7.052 7.053 7.055 7.056 7.058 7. o&l 

7.063 
7.079 

E 
7: 128 

7.065 
7.081 
7. 097 
7.113 
7.130 

7.068 
7.084 
7. loo 
7.117 
7.133 

7.144 
7. 160 
7.176 
7.193 
7.209 

7.147 

:: :ii 
7.196 
7.212 

7.149 7.151 7.152 7.154 7.155 7.157 
7.165 7.167 7. 168 7.170 7.172 7.173 
7.181 7.183 7. 184 7.186 7. 188 7.189 
7.197 7. 1w 7.201 7.202 7.204 7. 205 
7.213 7.215 7.217 7.218 7. 220 7. 221 

7.225 7. 226 7. 228 7. 229 
7.241 7. 242 7. 244 7. 246 
7.257 7.258 7. 260 7. 262 
7.273 7.274 7.276 7. 278 
7.289 7.290 7. 292 1. 293 

7.305 7.300 7. 308 7.309 
7.321 7.322 7.324 T. 325 
7.336 7.338 7.340 I. 341 
7.352 7. 354 7.356 ‘. 357 
7.368 7.370 7.371 ‘. 373 

- 

6.654 
6.671 
6.688 
6.705 
6.722 

Et 
6: 772 
6.789 
6.806 

6.822 
6.839 

:: E 
6.889 

;: :Z 
7.102 
7.118 
7. 134 

7.231 
7.247 
7.263 
7. 279 
7.295 

7.311 
7.327 
7.343 
7.359 
7.375 

- - 

-- 

p!J 
6.706 
6.723 

6.65i 6.659 , 6.661 
6.674 6.676 6.678 
6.691 6.693 6.695 
6.7Of 6.710 6.712 
6.72 6.727 6.723 

Z: :i: 
6.774 
6.790 
6.807 

6.74: 
6.75s 

E 
6.d 

6.82E 
6.842 
6.85s 
6.875 
6.892 

6.744 6.745 
6.760 6.762 
6.777 6.779 
6.794 6.795 
6.811 6.812 

6.824 
6.841 
6.857 
6.874 
6.890 

6.827 
6.844 
6.861 
6.877 
6.894 

6.829 
6.846 
6.862 

I :;: 

6.907 
6.923 
6.940 

:: ~~~ 

6.909 6.910 
6.925 6.927 
6.942 6.943 
6.958 6.966 
6.975 6.976 

~:~ El? 
6.945 6.947 
6.961 6.963 
6.978 6.979 

7.071 
7.087 
7.104 

;: :2 

7.073 
7.089 
7.105 

;I :z 

7. oi4 
7.091 
7.107 

;: :z 

:: Et 
7.108 
7.125 
7.141 

7. 233 7.234 7. 2% 7.238 
7.249 7.250 7.252 7.254 
7.265 7.266 7. 288 7.270 
7. 281 7.282 7.284 7.286 
7.297 7.298 7. 300 7.301 

7.313 7.314 7.316 7.317 
7.329 7.330 7.332 7.333 
7.344 7.346 7.348 7.349 
7. 360 7.362 7. 363 I. 365 
7.376 7.378 7.379 r. 381 

.a@ 

6.662 
6.679 

IE 
6.730 

2 E 
6.780 
6.797 
6.814 

6.831 
6.847 
6.864 
6.880 
6.897 

6.9913 
7.012 
7.029 

E! 

;: % 
7.191 
7.207 
7.223 

;: 2: 
7.271 
7.287 
7.303 
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Table 64.-Three-fifths powers of numbers-Continued 
- - - 

a9 .oa 
- 

.oa .M .06 .OO .07 .(8 

- 

,OB 
- 

'. 334 
'. 400 
'. 416 
'. 431 
'. 447 

% 
I. 494 
'. 610 
'. 626 

'. 641 
'. 657 
'. 672 
I. 588 
I. 603 

7.619 
1.634 
1.650 
7.665 
7. 681 

- 

'. 387 

::E 
'. 436 
'. 450 

;: 2: 
7.420 
7.436 
7.462 

i '. 3Q0 
i '. 406 
i '. 422 
i 1.433 
1 I. 463 

'. 466 7.468 7.469 
'. 482 7.433 T. 486 
I.497 7.499 7.501 
I.613 7.516 7.616 
1. 629 7.630 7.532 

7.643 7.544 
7.653 1. 660 
7.574 1.676 
7.539 7.691 
7.605 7.607 

7.646 
7.561 
7.677 

El 

7.547 
7.563 
7.579 
7.694 
7.610 

7.622 

% 
7:6@ 
7.884 

:::i 
7.666 
7.670 
7.686 

.2 

- 

.a 

- 

-- 

, 
, 
I 

I 

- 

-- 

- 

7. 336 
7. 401 
7.417 
7.433 
7.449 

7.620 

ET 
7.667 
7.682 
- - 

.l 

7.72: 
7.87s 
8.03( 
8. 171 
8.32( 

i% 
8: 74: 
8.883 
9.02: 

9.16( 

E 
9: 56! 
9.691 

1 
5 
1 

i 

3 
1 
I 
I 

9.17, 

iz 
9: 671 
9.71 

9.82! 
9.951 

10.09 

:t: ii 

9.84 9.85! 
9.97 9.98! 
10.10 10.11 
10.23 10.24 
10.36 10.37 

10.47 LO. 48 
10.69 LO. 61 
10.72 10.73 
10.84 10.86 
10.96 10.97 
- - 

7.471 
7.486 

E% 
7.633 

%z 
7: 580 
7.596 
7.611 

1. 394 
7.409 
7.425 
7.441 
7.467 

7.472 

Et 
7.519 
7.636 

7.551 
7.666 

::iE 
7.613 

- 

:: g; 
'. 427 
'. 442 
'. 468 

I. 474 
'. 490 

r:k% 
7.536 

I. 662 
7.568 
7.583 

:: :;: 

7.630 
7.646 
7.661 

:: iii 
- 

.b a .7 a 
- 

7.758 7.772 
7.910 7.92: 
8.060 8.07: 
8.208 8.22: 
8.356 8.36s 

7.788 
7.940 

KZ 
8.384 

;: ;:I! 
8.119 
8.267 
a. 413 

8.590 
8.643 
8.786 

i%f 

8.614 
8.66; 

: g 
9: 07: 

8.66i 
8.7M 
8.841 
8.98i 
9.11s 

~%: 
9.471 
9.646 
9.737 

9.21! 
9.35l 
9.48! 
9.611 
9.75l 

9.2% 

i: 2:: 
9.631 
9.761 

9.242 
9.377 

Ei 
9: 777 

9.2% 
9.391 
9.52! 
9.651 
9.79( 

9.8@ 9.88 9.891 9. QO7 9.9% 
9.993 10.01 LO. 02 LO. 04 10.06 

10.13 10.14 LO. 15 10.17 10.18 
IO. 25 10.27 LO. 28 10.29 10.31 
10.38 10.39 10.41 10.42 10.43 

LO. 61 10.62 10.63 LO. 54 
10.63 10.64 10.66 LO. 67 
10.76 10.77 10.78 LO. 79 
LO.88 10.89 10.90 LO. 91 
Il.00 11.01 11.02 11.04 

- 

:i% 
10.80 
10.93 
11.05 
- 

7.477 

k% 
7.624 
7.540 

- 

.B 

8.481 
8.6% 
8.771 
8.911 
9.0X 

9.1% 
9.32: 
9.4% 
9.69: 
9.7% 

10.49 

:5 Z 
10.87 
10.99 

.O 
-- 

8.44: 
8.581 
8.721 
8.86! 
9.001 

9.141 

E 
9.65: 
9.63 

9.81' 
9.94 
LO. 08 
LO. 20 
10.33 

10.46 
10.68 
LO. 71 
LO. 83 
LO. 96 

7.834 
7.985 
8.134 

i:Z 

i:E 

Ei 
9:803 

9.933 
10.06 
10.19 

EE 

10.67 
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Table 64.-Three-Jifhs powers qf numbers-Continued 
- 

er 

I 
-. 

: 
7 

i 

: 

: 
4 

i 

P 

t 

t 1 

1 i 

I j 

i 1 
: 1 

1 

I ; 

I 

3 

: 

: 
1 

: 

: 
1 

: 
1, 

:. 
- 

- 

.a 
- 

.1 .a .3 
- 

.4 .s .6 .7 .R 

:I.( 
11.1 
11. I 
11. < 
11. ! 

11. c 
11.2 
11.3 
11.4 
11.5 

11. 1 
11.2 
11.3 
11.4 
11.5 

11. 1 
11. : 
11. E 
11.4 
11. f 

11. f 
11.5 
11. 9 
12.c 
12.1 

11.6 
11.7 
11.9 
12.0 
12.1 

11.7 
11.3 
11.9 
12. a 
12.1 

12.2 
12.3 
12.4 
12.5 
12.6 

12.2 
12.31 
12.4 
12.5’ 
12.71 

11.6 
11.81 

:2’:oS 
12.1; 

12.21 
12.3: 
12.4s 
12.6l 
12.71 

12.2 
12.3 
12.5 
12.6 
12.7 

12.8 
12.9 
13.0 
13.1 
13.2 

12.8 
12.9: 
13.0: 
13. 1: 
13.2‘ 

12.8: 
12.9: 
13.04 
13.14 
13.2: 

12.8, 
12.9 
13.0, 
13. l! 
13.21 

13.3, 13.3! 
L3.4, 13.4! 
13.5: 13.5t 
14.6 13.6t 
13.71 13.7; 

t:: 2 
13.57 
13.67 
13.78 

13.3: 
13.4: 
13.51 

ii: Fi 

L3.81 
!3.9: 
14.0: 
.4. 1: 
.4.2: 

13.87 
13. QE 
14.06 
14.1E 
14.26 

13.88 
13.99 
14. 09 
14.19 
14.30 

.4.3s 14.39 14.40 4.41 
4.4I 14.49 14. 50 
4. 58 

4. 51 
14.59 14.60 4. 61 

4.6E 14.69 .4. 70 4.71 
4. 7E 14.79 .4.80 4.81 

L4.89 
14.94 
lb. 09 

% . 

5.38 
5.48 
5.57 
5.67 
5.76 

4.99 
5. oa 
5. 10 
5. 19 
5.29 

2: 
5: 58 
5.68 
5.77 

4.91 
5.01 
5. 10 
5. 20 
5.30 

5.37 
5.47 

Ki 
5: 75 

Ki 
5. 59 
5. 69 
5. 78 

- 

- 

- 

11. 1 11. 1 11.1 11. 1 11. I 
11.2 11.2 11.2 11. 2 
11.3 

11. : 
11.3 11.3 11.3 

11.4 11.4’ 
11. 4 

11.5 
11.6 

11.5 
11.6 

11. t 
11.6 11.6 11. f 

:zi 
11: 9 
12.0 
12.1 

11.7: 11.7 11.7, 11.7 
11.8‘ 11.8 11.81 
11.9! 

11.8 
11.9 11.9) II. 9 

12.0: 12.0 12.a 12.1 
12. II 12.1 12. 2 12.2 

12.2 12.3( 12.3 12.3: 
12.41 

12.3 
12.41 12.4 12.4: 

12.5 
12.4 

12.5: 12.5 
12.6: 

12.5‘ 12.5 
12.6: 12.6 

12.7: 
12.6! 12.6 

12.74 12.7. 12.7( 12.7 

12.8. 
12. Q! 
13. Of 
13. If 
13.2; 

12.81 
12.9 
13.01 
13. II 
13.2! 

12. a; 
12.9t 
13. OS 
13.2( 
13.3c 

12.8 
12.9 

2; 
13.3: 

13.3E 
13.4s 
13.55 
13.70 
13. SC 

tE 
13.60 
13.71 
13.81 

13.N 13.41 13.4: 
13. 51 13.52 13.6 
13.61 13.62 13. 6 
13.7: 13.73 13. 7t 
13.8: 13.83 L3.8a 

t::: 
14.11 
14.21 
14.32 

13.91 
14.02 
14.12 
:4.22 
14.33 

13.9% 

:::: 
14.22 
14.34 

13.94 
14.04 
14.14 
14.24 
14.35 

14.42 4.43 14.44 
14.52 4.53 14. 54 
14.62 4.63 14.04 
14. 72 4.73 14.74 
14.82 4.83 14.84 

::: i i 
.4.65 
4.75 
4.85 

4.4f 
4.s 

E 
4: 88 

.4.92 
5. 02 
5. 11 
5.21 
5.31 

5.41 

2; 
5.70 
5. 79 

4.93 14.94 4.95 
5.03 Lb. 04 5.05 
5. 12 .b. 13 5. 14 
5.22 5. 23 5.24 
5.32 .b. 33 5.34 

4.96 

E 
5. 25 
5.35 

5.42 
5.51 
5.61 
5.71 
5.80 

5”:E 
5.62 
5.72 
5.81 

5.44 5.45 
5.53 5. 54 
5.63 5. 04 
5. 72 5. 73 
6.82 5. 83 

- - 

11.18 
11.30 
11.42 

:::2 

11.77 
11.89 
12.00 
12.11 
12.23 

12.89 
13.00 
13.11 
13.22 
13. 33 

13.43 
13.54 

:Ei 
13.85 

13.96 
14.06 
14. I6 
14.26 
14.37 

14.97 
15.07 

ti: is” 
lb. 36 

it: 2 
.5. Ii5 
5.74 
5.84 
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Table 64.-Three-Jifths powers of numbers-Continued 

Numba 0 1 2 3 4 5 6 7 8 

5. 85 
6.78 
7.68 
8. 55 
9.39 

10.21 
11.01 
!l. 79 
32.55 
$3.29 

24.02 
24.74 
25.44 
26.12 
26.8C 

27.4c 
28.1: 
26.7f 
29.4 
30.0: 

30.6~ 
31. Z! 
31. a! 
32. 42 
33.0: 

33.6 
34. 11 
34.7 
35.3 
35.8 

36.4 
36.9 
37. 4 
38. a 
38.5 

39. c 
39. F 
40. 1 
40.6 
41. 1: 

5.94 6.04 
6.87 6.96 
7.77 17.86 
8.64 18.72 
9.48 19.56 

tE 
!l. 87 
!2.63 
8.37 

10.38 
21.17 
21.94 
22.70 
23.44 

!4.09 24.17 
!4.81 24.83 
z5.51 25.55 
l6.19 26.2 
26.87 26.9: 

27.53 
28.18 
26.83 
29.46 
30.03 

30.7c 
31.31 
31.91 
32. X 
33. oi 

27. Lx 
28. Z! 

22 
30.1; 

30.71 
31.3 
31.9 
32. 51 
33. 1, 

33.6: 33.7 
34.2* 34.2 
34.81 34.8 
35.31 35.4 
35.9: 35.9 

36.4 36.5 
37.0 37. a 
37. 5 37.6 
38.0 38. 1 
38.6 38. f 

39.1 
39.6 
40. 1 
40.6: 
41. II 

39. I 
39. i 
40. : 
40.7 
41. 2 

6. 13 
7.05 
7.94 
8.81 
9.64 

%t 1 . 
t2.02 
k2.78 
L3.51 

24.24 
24.95 
15.64 
26.33 
27.00 

ii:!! 
28.9: 
29. 51 
30.21 

30.82 
31.4: 
32.0: 
32.6: 
33.2l 

33.7j 
34.3, 
34.9 
35.4 
36.0 

36. 5 
37.1 
37.6 
38. 1 
38.7 

39.2 
39.7 
40.2 
40.7: 
41.21 

2% 
22: 10 
22.85 
23.59 

24.31 
25.02 
25.71 

%“d: 

27.73 
28.38 

2: ii 
30.27 

“3:: iE 
34.9: 
35.5: 
36.01 

36.6: 
37.1 
37.7 
38.2 
38.71 

39.2 
39.8 
40.3 
40.8; 
41.3: 

- 

;:;: 
8.12 

S.98 
,9.81 

YE 
12.17 
22.92 
23.66 

i% 
25.78 

;: :i . L 

27.7( 
28.44 

ii: “73 
30.X 

30.9’ 
31.5! 
32. I! 
32.7# 
33.3: 

(6.51 16.60 .6.69 
L7.41 17.50 .7.59 
L6.29 18.38 18.47 
19.14 19.23 19.31 
19.97 Xl. 05 20.13 

0.70 
!l. 48 
!2.25 
13.00 
B. 73 

20.77 20.85 
21.56 21.64 
Z-2.32 22.40 
23.07 23.15 
23.81 23.88 

20.93 
21.71 
22.48 
23.22 
23.95 

M. 45 
85.16 
25.85 
26.53 
27.20 

24.52 24.59 24.67 
25.23 25.30 25.37 
25.92 25. 99 26.06 
26.60 26.67 26.73 
27.27 27.32 27.40 

27.86 

Ei: !: 
29.77 
30.3s 

27.92 
28.57 
29.21 
29.84 
30.45 

;;: ; 
29.2i 
29.x 
30.5: 

28.05 
28.70 
29.33 
29.96 
30. 58 

31.01 
31.61 
32.21 
32. ?I 
33.3f 

31.07 
31.67 
32.26 
32.85 
33.43 

31.19 
31.79 
32.38 
32.97 
33.55 

33.9! 
34. 5: 

3355:: 
36. l! 

34.01 34.0 34.12 
34.51 34. 6, 34.69 
35. 14 35. a 35.25 
35.7( 35.7 35.81 
36.2: 36.31 36.36 

it’2 
37.8 
38.3 
38.8 

36.90 
37.44 
37.97 

3:: 

39.4, 
39.91 
40.4 
40.91 
41.45 

36.8 
37. 3 

E 
38.9 

El! 
40.1 
41. cl. 
41. 5: 

39.54 
40.06 
40.57 
41.08 
41.58 

9 
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Table 64.-Three-fifths powers of numbers-Contiuued 
- - 

Numbe 0 1 2 3 4 

- 

, 
, 

, 

, 
, 

, 
, 

6 6 I 8 S 
-- 

600 
610 
620 

2: 

41.63 41.68 41.73 41.78 41.88 
42.13 42.17 42.22 42.27 42.31 
42.62 42.67 42.72 42.77 42.81 
43.11 43.16 43.21 43.26 43.3c 
43.69 43.64 43.69 43.74 43.75 

660 44.08 44.13 44.17 44.22 44.27 
560 44.56 44.60 44.65 44.70 44.75 
670 45.03 45.08 45.13 45.17 45.21 
690 46.60 45.55 45.60 45.65 45.69 
690 45.97 46.02 46.07 46.11 46.16 

if: 
620 
630 
640 

E% 
47:3i? 
47.82 
48.27 

46.49 
46.95 
47.41 

ZEi 

46.53 46.58 
46.99 47. 04 
47.45 47.50 
47.91 47.96 
48.36 48.41 

46.63 
47.09 

:Ez 
4i45 

660 
660 

iii 
690 

48.72 
49.17 
49.62 
60.06 
60.50 

",:Z 
49.66 
60.11 
50.55 

48.81 48.86 
49.26 49.31 
49.71 49.75 
50.15 SO.19 
50.59 50.63 

f:Z 
49.80 
50.24 
50.68 

100 50.94 50.98 61.03 51.07 
110 51.38 51.42 51.46 51.51 
720 51.81 51.85 51.89 51.94 
730 52.24 52.28 52.32 52.37 
740 52.67 52.71 52.75 52. 80 

i:: ii 
51.98 
52.41 
52.84 

::i 
Y70 
780 
790 

800 

& 

2 

:t 
870 

"sii 

ii:: 

iii 
940 

050 
960 
970 
sf30 
990 

53.09 53.14 53.18 53.22 53.26 53.31 53.35 53.39 53.43 
53.52 53.56 53.60 53.64 63.69 53.73 53.77 53.81 53.85 
53.94 63.98 54.02 64.06 64.11 54.15 64.19 54.23 54.27 
54.36 54.40 54.44 54.48 54.52 54.57 64.61 54.65 54.69 
54.77 54.82 54.86 54.90 54.94 64.98 55.02 55.06 65.11 

55.19 
55.60 
56.01 

%Z 

56.23 56.27 55.31 
55.64 55.68 55.73 
56.05 56.09 56.14 
66.46 56.50 66.54 
56.87 56.91 56.95 

55.35 

2: :;i 
56.58 
56.99 

57.23 57.27 57.31 67.35 
57.64 57.68 57.72 57.76 
58.04 6s. 08 68.12 58.16 
58.44 58.48 58.52 58.56 
58.83 68.87 58.91 68.95 

69.23 59.27 59.31 59.35 59.39 59.43 59.47 59.51 59.65 59.59 
59.62 59.66 59.70 59.74 59.78 59.82 59.86 59.w) 59.94 59.98 
60.02 60.06 60.10 60.13 60.17 60.21 60.25 60.29 60.33 60.37 
60.41 60.45 bit. 49 fxl. 52 60.56 Ea.60 60.64 60.68 60.72 60.76 
60.80 60.84 60.87 60.91 60.95 60.99 61.03 61.07 61.11 61.14 

61.18 61.22 61.26 
61.57 61.61 61.65 
61.95 61.99 62.03 
62.34 62.37 62.41 
62.72 62.75 62.79 

i:: ii 
62.07 
62.45 
62.83 

61.34 
61.72 
62.11 
62.49 
62.87 

, 
, 
, 

- 

-- .-- 

2: i; 
42.86 
43.35 
43.84 

41.93 
42.42 
42.91 
43.40 
43.88 

41.9E 

t;: ii; 
43.46 
43.98 

42.03 42.08 
42.52 42.57 
43.01 43.06 
43.50 43.55 
43.98 44.03 

44.32 44.37 44.41 44.46 44.51 
44.79 44.84 44.89 44.94 44.98 
45.27 45.32 45.36 45.41 45.46 
45.74 45.79 45.83 45.88 45.93 
46.21 46.25 46.3C 46.35 46.39 

46.72 
47.18 
47. 64 
48.09 
48.54 

46.76 

2 Ei 
48.14 
48.59 

46.81 46.86 
47.27 47.32 
47.73 47.77 
48.18 48.23 
48.63 48.68 

48.95 48.99 49.04 49.08 49.13 
49.40 49.44 49.49 49.53 49.57 
49.84 49.88 49.93 49.97 50.02 
60.28 50.33 50.37 50.41 60.46 
50.72 50.77 60.81 50.85 50.90 

61.16 51.20 51.25 
51.59 51.64 51.68 
52.02 52.07 52.11 
52.45 52.50 52.54 
52.88 52.92 52.97 

51. 29 
51.72 
62.15 

55:: if 

53.47 

Zi, 
64.73 
55.15 

55.40 
55.81 
56.22 
56.63 
57.03 

55.44 
55.85 
56.26 

2:: 

65.48 65.52 65.56 
55.89 55.93 55.97 
56.30 56.34 56.38 
56.71 56.75 56.79 
57.11 67. lb 57.19 

57.44 57.48 57.52 67.66 67.60 
57.84 57.88 57.92 57.96 a.00 
58.24 58.28 58.32 58.36 68.40 
58.64 58.68 58.72 58.76 58.80 
59.03 59.07 59.11 59. lb 59.19 

61.38 61.42 61.45 81.49 61.53 
61.76 61.80 61.84 61.88 61.91 
62.14 62.18 62.22 52.26 62.30 
62.53 62.56 62. 60 52.64 62.68 
62.91 62.94 62.98 53.02 63.Ofi 

- 
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Table GE.--Squares, cubes, square roots, cube roots, reciprocals, 
and area and circumference of circles of radius N 

NS 

i 
27 

1% 

E 
512 

1.E 

1,331 

% 
2:744 
5.375 

9,261 

2% 
131824 
15,625 

29,791 
32,768 
85,937 
39.304 
42,875 

E% 
541672 
59.319 
61.ooo 

3E 
79207 
65,,184 
91.125 

97,336 

:%% 
117:619 
m 

::2E 
1.7321 
2.OOm 
2.2361 

p$ 
1.5874 
1.7100 

1.8171 
1.9129 

EE 
2.1544 

2.2240 
2.2894 
2.3513 
2.4101 
2.4662 

f :Ef 
4.2426 
4.35s9 
4.4721 

2.5198 
2.5713 
2.6207 
2.6684 
2.7144 

4.5826 2.7589 
4.6904 2.8020 
4.7958 2.8439 
4.s990 2.3845 
5.OMw) 2.9240 

5.5678 
5.6569 
5.7446 

"5:%! 

6.OOC0 
60528 
6.1644 
6.2450 
6.3246 

3.3019 

I:% 
3.3912 
3.4200 

pJ 

3.5303 
3.5569 

6.7R23 
6.85.57 
6.9282 
7.oQoa 
7.0711 

3.5830 
3.6088 

E% 
3.6840 

1 
-R 

‘:k%% 
333333 
.2%00 
.w 

?zEi 
.on429 
IX6667 

:m 
.055556 
a2632 
.05WQ 

3.142 
12.566 
28.274 

E:"G 

113.097 
153.938 
201.062 
254.469 
314.159 

:iEi 
530:929 
615.752 
706.858 

f?u4.%8 
907.920 

1,017.8iB 
p&Jl; 

, . 

1.385.442 
1.520.531 
166xX,3 
lhO9.557 
L963.495 

%Z:2 
2:463.009 
2.042.079 
2A27.433 

4.071.504 
4,3co.840 
4.536.460 
4.778.362 
6,026.543 

5281.017 
gP5‘-; 

6:032.123 
6,361.725 

6.647.610 
6,939.778 
p;‘$ 

7'853932 i 

2 UN 

$3 
25.133 
31.416 

37.699 
43.982 
50.265 

if%! 

f%: 
El:681 
87.966 
94.248 

100.551 

E:% 
119.381 
1L5.664 

163.3G3 

El% 
IL.212 
l&496 

194.779 
201.062 
207.345 
213.628 
219.911 

226.195 

E%? 
245.944 
261.327 

;.Z:% 
270.177 
276.460 
282.743 
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Table 65.~Squares, cubes, square roots, cube roots, reciprocals 
and area and circumference of circles of radius N-Continued 

8.4261 

EE 

::Ef 

3.7173 
3.7750 

EE 
8.9443 

Ni 

3.708! 
3.732: 

2% 
3.8031 

3.3% 

p+iJ 

3:9149 

8.9365 

tE2 

t:E 

:::tZ 

:::z 
4.2l72 

4.3267 
4.3445 
4.5621 

t:iE 

::iE 
4.6104 
4.6261 
4.6416 

1 
N rN2 

8,in.28 
8.49436 
y:g 

Sh3.3~ 

9,352.W 
LO.m7.03! 
10.666.311 
10.935.88‘ 
11.309.73! 

3,634.77e 

Lz!%E 
p&45& 

D:103:193 

2*N 
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Table 66.-dquarea. cubes. sauare roots. cube roots and recip- 
rocalsl--Continued ’ 

10,201 
10,404 
:ix: 
llb25 
11,236 
;tg 
n:&31 
12,106 

38-i 
$7 

13:225 

14.6-a 
14.334 
16.129 

~~ 

2% 
16:334 
16,641 
16.906 

17.161 

3% 
17:956 
w226 

21,316 
%z 
22:?01 
22,690 

NS 

y3$~ 
1:092:727 
1x.4.864 
1.157.62.5 
1.191,016 

L367.631 

?2% 
1:431:544 
1,620,375 

1.77L561 
$3$yg 
r:9&24 
1,X&125 

2,243*091 
2.299.963 
2.352.637 
$g.g 

. . 

Nf 

10.2956301 
E%t-%% 
10.4403065 
10.4380335 

:t:Ei 
10.6301453 
10.6770733 
lO.7-28Km 

10.7703296 

:i:"&% 
10.9037l21 
10.95446l2 

1l.cmw33 
11.7046999 
11.7473401 
11.7393261 
11.8321598 

N) 

i%%! 
4'7622032 
4:7768562 
4.7914199 

tim 
4k45331 
4.34380:6 
4.3629442 

z-L%% 
4:9043631 
4.9136347 
4.9824242 

4.9460374 
4.9596757 
4.9731393 

t:x 

iK%z; 
tco396342 
6.0627743 
6.0657970 

6.0737531 

i%E 
611172299 
6.U99-278 

E%z 
Fh2932l5 
6.2414626 
6.2536379 

1 
N 

A09433962 
.009345i94 

:&Ei 
.oommm9 

:m 
.008&19558 
.00877m 
.- 

.007986508 
A07374016 

:kE%i 
.&69'2&3 

:Em 

:izEE 
.007407407 
.00735294l 
.00729%?70 

:EZ 
.007142667 
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Table GE.--Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N2 

g,;; 
23'409 
23h6 
%025 

%z 
24:964 
25.281 
25,609 

38,416 

N’ 

4.674296 

EE% 
5:177:717 
5.268.024 
5.359.375 

6.451.776 
g;B$ 

rh35:339 
5,832.m 

6329,741 
ys; 

6:229:504 
6331,625 

6.434.856 
6,539,2C3 

E%~; 
6:&59:ooO 

12.288205 
12.328828 
32.369376! 
12.409673 
12.4498991 

12.4899961 
12.529964: 
12.569305: 
12.609520: 
l2.649110( 

12.688577: 
12.7279221 
y7767;; 

IL?452326 

12.884098: 
12.922848( 
12.9614814 

?.i:m 

13.07669@ 
13.1148770 
13.1529464 
13.1909060 
13.2287566 

Ez%z 
13:341fx41 
13.3790882 
13.4164079 

13.4536240 
13.4907376 
13.5277493 
18.5646600 
13.6014705 

l3.6331837 
13.6747943 
t3.7113092 
p;mg 

5.3250740 
6.3368633 

%i#iE 
5:37x854 

5.4401218 
y5;g 

5.4737037 
5.4848666 

6.5304991 

E;z: 
6:5827702 
6.5934447 

6.6046787 
y4a4g 

6.6357498 
5.6462162 

6.6566528 
6.6670511 
5.6774114 
pw7mg 

SO87857 
5.8186479 
i.8284767 
M-382725 
i.8480355 

1 
N 

.M)6410256 

.006369427 

:E%$ 
.00625wOO 

%EE 
.006134969 
.906097561 
.- 

:%iE 
.005730347 
.005747126 
.005714236 

FtTE%:i 
.005617978 
.005566592 
.M)5555556 

::EL% 
.W5464481 
a05434733 
.005105405 

:tEE 
.lw319149 
.005291005 
.006263158 

.005102041 

.005076142 

:a 
L?c!E?m 
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Table 66.-Squares, cubes, square roots, cube roots and recip- 
rocals-continued 

-v 

N 

201 
209 
203 

z% 

211 

iii: 
214 
213 

Et 
213 
219 
220 

221 
222 
223 
224 
226 

Et 
223 
229 
230 

231 
232 
233 
234 
236 

L% 
238 
239 
240 

241 
242 
243 

EZ 

246 
247 
243 
249 
250 

44,106 

44,62l 

46.656 

44% 
47:961 
48,400 

48.841 
49,234 

2% 
60:625 

55,696 

58,081 

E% 
69hs6 
6wwJ 

NS 

8.120.601 
8.242.408 
8.365.427 
8,489.684 
8,615,l!Z5 

g?;g 

8:998:9l2 

Exz% 9 8 

y9‘&.~93 

9:663:597 
9.x00.344 
9,9S8,S75 

10.077.696 

10,793.861 

11,64343,176 

y;tfg 

12:649:ss7 
12.812.904 
12,977,855 

13.144256 

- 

-- 

N% 

14.1774469 
14.2126704 
14.2478063 
14.2328569 
14.3178211 

14.3527001 

EE1 
14.4568323 
14.4913767 

:fE% 
14:5945195 
14.6287338 
14.6628733 

14.8666687 
14.8996644 

E"2E-i 
15.0000000 

15.0%329&# 
15.0666192 
15.0996639 
15.1327460 
l5.1657509 

15.1986842 
15.2315462 
;;:"$yg 

15.3297097 

15.5241747 

EZEE 
15.6204994 
15.6524758 

15.6848871 
15.7162336 
15.7430157 
g.;;m& 

- 

1 
N 

.0046'Z96SO 

:SS 
.CO4%6ZlO 
.004515455 

.004424779 

.m4405235 
:E% 
.oO4S478!23 

:%W 
.004291845 
.004!!sm4 
.004255319 
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Table 65.--Squares, cubes, square roots, cube loots and recip- 
rocala-Continued 

N 

251 
252 
253 

iE 

266 
267 
258 
259 
260 

271 
272 
273 
274 
276 

276 
277 
278 
279 
280 

281 
282 

E 
2s5 

291 
292 
293 

t2 

2z 
222 
299 

800 

-- 

N* 

16,777,216 
16.974.593 
17J73.512 
yzg 

3 . 

17,779,531 
g.fg.g 

1a:399:744 
18,609,625 

18.8!&096 

Et%2 
19:465:109 
19,683,ooo 

19,50!2.511 
2O.l!!,648 
g3gAg 

20:796:s75 

22.133,041 
22,425,760 
g.g.~ 

23:149:l!26 

-- 
l5.842979t 
l5.874507! 
15.90597% 
15.937377E 
16.9687194 

::a 
16:0623784 
gm34;~ 

16.1554944 
16.18~141 
yll2~~ 

16.~88!206 

16.309SJ64 
;;%34% 
16:4012X% 
16.4316767 

16.5@31240 

16.6132477 

:%E 
16.7032931 
16.73320@5 

16.9115345 

t77.z: 
17:2626765 

tT.*& A- 

N) 

6.3079935 
6.3163596 

E.%E 
6.34l3257 

6.3496042 
6.3578611 
6.3660968 
6.3743111 
6.3825043 

6.3906765 

kYl%z% 
6:4l50387 
6.4231563 

~~$mcmc 

6:5265189 
6.5343361 
6.5421326 

!%EiG 
5:6794!2CCl 
j.6863831 
3.6943296 

1 
N 

.003934064 

.003968254 
JO3952569 
.003937008 
.003921569 

m3759398 

:EEi 
mm7472 
m3703704 

co3558719 

,EzfI&zi 
003521127 
@X508772 
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Table GE.--Squares. cubes, square roots, cube roots and recip- 
rocals-Continued 

N 

2% 
303 Et 

2% 

ii% 
9&00 

311 
312 
313 
314 
315 

% XE $p-J 

101361 
320 102.4W 

326 
327 
328 
329 
330 

Ei 
333 
334 
335 

109,561 
110,224 
110,889 

::i$z 

% 
338 
339 
340 

341 
342 2 
345 

116,281 
116.9% 
g.6g 

119:025 

119,7l6 
120,409 
121.104 
121.801 
122.600 

NP N) 

27,270.901 

5%% 
!?&94:464 
23.312.625 

g6$$ 
29:2x3:112 
29,5os,m 
29,791,Ow 

17.4928557 

:Tf%% 
17:fl7639bs 
17.6068169 

s-JgJ6; 
33:6%:%37 
34.012,224 
34&?&126 

$.tg.Y77 
35:287:662 
35.611389 
36,937.Ow 

18.ch554791 
18.0831413 
18.1107703 

:EEZ 

36.264.691 

iE%% 
37:259:7@4 
37,595,375 

:::BZ 
18.2432876 
18.2766669 
18.3o30052 

~,~JJ~ 
38:614:472 

:kEE 
li3847763 

38.958.2l9 18.4119526 
39.304,ooo 18.4390889 

3$g;fg 

40:363:607 
40,707.684 
41$63,625 

18.4661853 6.9863681 
18.4932420 6.9931906 
18.5202592 7.m 
18.5472370 7.Wii962 
18.6741756 7.013j791 

18.6010752 
18.6279%0 
18.6547561 
18.6315417 
18.7@328~9 

N) 

6.7017593 

%%!I 
6.7239503 
6.73l3lb5 

6.31l2847 

i%z% 
gZ7il; 

6.9173964 

%{E 

6.9451496 

1 
N 
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Table 66.-Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N N’ 

4fww5 
433.614.20 
~,wmT 

23L B , 

45J18.01~ 
45.49929: 
45.882.71: 
$2$2.7& 

, . 

47m5,881 

53.167376 

i7.512.456 
i7.960.603 
y&.0$ 

is19:cw 

ii%E 
18:92&W 

%zi 

Et%%% 
19:052558r 
19.078784( 
19.10497% 

19.131126 
19.157a41 

:E%: 
19.235a843 

D.oooc'mO 

N) 

7.1465695 

7.2367972 
7.243l565 

7.2495c-l5 
7.2558415 
7.2621675 

E%i! 
7:3557624 
7.3619178 
7.- 

1 
N 
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Table 65.--Squares, cubes, equare roots. cube roots and recip- 
rocals-Continued 

N 

2 

2% 
410 

416 
417 
413 
419 
420 

421 
422 
423 

tE 

% 
428 
429 
430 

z; 
433 
434 
435 

436 
437 
438 
439 
449 

2% 

22-i 
445 

Et 
443 

ZE -- 

NS 

164.836 

:z%z 
167&l 
168.100 

168,921 
169.744 
gm& 

172;nS 

173.056 

177.241 
178,08=4 
178,929 
gm& 

190,096 
ff$,E 

1Q2:721 
193,600 

144.481 

:%z 
lQi136 
198,026 

;Ql&Qg 

2033704 
2Ol.601 
2m5oo 

N8 

66.923.416 
67,419,148 
67,917,312 

z%zE , 9 

69.426,531 
69S34.528 

%%2 
7l:473:375 

23% 
73:034:632 
73.5m.059 
74.088.(joo 

74.618.461 
7.5,151,448 
ge.&.~ 

76:765;6% 

g3o&~~ 

78:4&752 
78,953,589 
79.507,OQO 

80.062.991 
80.621.566 
81.182,737 
p&3& 

. . 

82.881,856 
g4g.g 

84:604:519 
8uswXJ 

8&76&g 

86:Q38:307 
g.zg# 

9 * 

EE% 
89:915:392 
90.518.849 
91.125,ooO 

Nf 

g273273~; 
20:3224014 
20.3469899 
'20.3715483 

20.5182346 
20.5426386 
20.5669638 

%E%E 

z%E% 
20:3086520 
20.6326667 
20.8566536 

20.8806130 
20.9045450 

%FB% 
2O:Q761770 

g:s r 
21:0718075 
21.095W231 

21.1187121 
21.1423745 
21.1660105 
21.1896201 
21.2l3~ -- 

1 
N 

:m 
.09241308 
.00241545Q 
.-9 

.002320186 
sW23148l5 

:Z:; 
.- 

.W2293578 

:%E2 
m2277904 
A02272727 

Jm.267574 
.m2443 

:EE 
.@I2247191 

LW242152 
:gjg;:g 
.0@2227171 
.- 
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Table G&--Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

Na 

207.936 
gg44 

210:681 
=Moo 

E% 
219:@,?4 

"2% 

221.641 

izG2 
224:676 
225,625 

226.576 

N* Ni 

21.23676% 

E%E 
2i4CG9346 
21.~ 
21.4476106 

2l.4709166 
21.4941853 

zfz.f% 
2lk.38587 

21.5870261 
21.6101828 
21.6333077 

%F4 

21.70%344 

Ei.E 
21.7715411 
21.7944947 

21.8174242 
2C34O32Q7 

zisz%ii 
21:908& 

21.9317122 
21.9544984 
21.9772610 

iiEEi% 

22.0454077 

i%i2%4 
22.1133444 
22.1359436 

22.15%5lQ6 
22.1810730 

N) 
l 

N 

.002192982 

.0021&m4 

%%-E 
LKl21739l3 

:%iE 
.@I2156752 
.002152196 
.002121660 

.m42 

:%iZ 
.002109705 
.W2105266 

:Wg 
.CO20283Q8 
.002@24291 
.002o2o2o2 

.W2Ol6l2Q 
.W2Ol2072 
.- 

itsE%E? 
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Table GE.--Squares, cubes, square roots. cube roots and recip- 
rocals-Continued 

N’ 

l33.432.331 
g.2g.g 

l36:796:744 
l36,690,876 

14l,4XNl 
142.236.648 
143,@55,667 
g.g.g 

. . 

yp&;g 

147:l97:352 
148.036.889 
148,877,1YJ9 

i49.721.m 

iFz%iG 
162:278:sOa 
l63,l30,375 

163.990.656 
$5&85#& 

156:590:819 
l67,4M,mO 

168.840&l 

:z%+3% 
164:E66:692 
165.469.149 
166.375,ooo 

N) 

!!EEi!i 
22h9448 
22.4+?zxl61 

22.4944438 

%"E 
22:5310288 
22.683l796 

SE0 

22:67X631 
22.6936ll4 

22.7lmB4 

3:a 
22:7815715 
22.8w5085 

Ez%% 
n:8691933 
22.8910465 
22.9l23786 
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Table 65.--Squares, cubes, square Toots, cube roots and recip- 
rocals-Continued 

Na 

303,601 
304,704 
305.809 
506,916 
s@w.% 

%Z 
Sllh4 
312,481 
313.603 

167.234,15 
168,196,m 
169.112.37 
;;ggg 9 9; 

;7&&9sx& 

173:741:11: 
174.676.87! 
175,616.OCN 

176.56%48! 
;;2$g$ 
179:406:141 
l80,362,l2: 

y-2&49& 

163:250:4% 
ypc&P$ 

9 . 

136.169.4ll 
gg24; 

B39:119:224 
1w,lO9.375 

349,281 

2?z 
352:336 
354.025 

X5.216 311,708,736 

N’ 

-.- 

N+ 

!lE%E 
23.7276210 
!23.7486842 
23.7697236 

23.7907545 
23.8117618 
23.?327500 
23.8537209 
23.8746726 

pE$J 

23.9582971 
23.9791576 

24.1CW416 
$24$24 

24:x60919 
24.1867732 

iEZ%El 
24.2437113 

E:E% 

E-EE 
14:3515913 
;g7m!& 
d . 

14.413lll2 
M.4335834 
!4.4540%35 
!4.4744765 
!4.4948974 

8.19817E3 

EEE 
i213027l 
8.2179657 

8.2228985 

i?iEz 
a:2376614 
8.2425706 

.0017325Sl 

.001779359 

.001776199 

:EEZ 

8.29ls444 

:EEZ 
.001760563 
ml767469 
.w1754366 

!EJ%% IEE 
8.3053651 .001746291 
8.3106941 .001742166 
8.3155175 .001739la 

8.3203353 
8.3251475 

i%z 
i3395509 

:E%E 
.001730104 
.001727l16 
.001724l33 

i%&% 
8:4013961 

Et!23 

8.4155419 ,001677352 
091675042 

E&E 
091666667 

1 
N 
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Table 65.--Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N 

601 
608 

isi 

fZ 

E 

611 
612 
613 
614 
618 

%f 

tit 
620 

tz 
623 
624 
626 

626 
627 
628 
629 
630 

N’ 

861.201 
862.404 

f%z 
866:026 

878.521 

E% 
576'996 
37&22b 

E%i 
331:924 
383.161 
334.400 

335.641 

398,161 

23% 
401:966 
403.226 

410&a 
412.164 

::i% 
4l6;026 

N’ 

239.433,061 

Es%% 
242:970:624 
244,140,625 

%ZZ 
247:673:152 
248.353,189 
260.047,wo 

251,239.591 

E?&Y% 
254:340:1@4 
266.047,876 

?pg 

259:694:072 
260.917.119 
262.144,ooo 

263374.721 

izi%% 
267:089:984 
263,336,l25 
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Table 65.--Squares. cubes, square roots. cube roots and recip- 
rocals--Continued 

N NP 

443.65a 
444.339 
446,224 
447,561 
~,wJ 

;p$ 

459:&34 
461.041 
462.400 

463,761 
465.l24 
466,489 
467,856 
469,226 

g&969 

473:w 
474.721 
476,100 

477.481 
9,3$ 

4m:636 
483,025 

$42 

487:204 

%E b 

- 

NS 

gg.4.!& 
278:446:07, 
279.726.2&1 
281,oll,37: 

282sO.416 
f3Jffg3E < 
m33191317! 
287,496,M 

288.804.781 

~15,321,241 
117.214,668 
g$~ 

l21:419:l25 

~~~ 
k660*672 
l27:082:769 
m3,Eo9,ow 

r29,939,3n 
l31,373.888 
cp.&g 
L35:702I375 

-- 

N4 Nf 

25.5147oll 

ii2z.z 
25:b?S428 
%.5%967~ 

2.EA8 
a:7416246 
a.7459848 
8.7603401 

25.9036677 
25.922962a 

$E 

2E 
26:0334331 
26.0576284 
26.0768096 

26.0959767 
26.1151297 
;;:yS; 
26.1725047 

8.7979679 
8.8022721 
8.8065722 
8.8108681 
8.8151598 

p-5 

262297b4l 
26.24830% 
26.2678511 

iE?ll% 
i849s440 
8.85359% 
8.8676489 

26.3818119 

E%G 
26.4386031 
26.4575131 

1 
N 

.001524390 
.@m22O70 
.oOlb19757 
.cKJl517451 
MJl5lblb2 

.oolbm 
mcng 
.001506024 
.amO37b9 

.001501502 

:EFf 
.001494763 
.001492&?7 

:E%2! 
.lm485384 
.00143%80 
.IMl481481 

.col47%BO 

.001477105 
.001474926 
.001472751 
.CO1470588 

LOl;COl 
.0014b.3488 
.001461379 
.lW144927b 
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Table G.-Squares. cubes, square roots. cube roots and recip- 
rocals-Continued 

p5,4$;; 

a4+2&n 
348.913.6tTd 
a50.402,625 
951.895,810 
853.393,243 
p&89&92& 
357:9ll:ooo 

359.425,451 

a~ggtj 

370:146:232 
371,694,959 
373.248,ooo 

374.805.361 

896446,904 
397,066$75 

Z’S 
26:5141472 

ii%%2 

EEltiE% 

z%%z 
26:- 

28.7581768 
25.7768557 
26.7955220 
26.8141754 
26&28l57 

z%Ez 
26:9814751 

E4%Ez 

n.oa70117 

iE2z 
Zi1061E54 
27.1845544 
27.20294lO 

27.22l3162 

EZZ 

iEz.z 
n:saal979 

ii%% 
s:9127%9 
8.9169311 
8.9211214 

8.9461809 
8.9&x438 

iEEE!i 
8iW309b 

is%%! 
l&752406 

EEE 

8.9876273 
8.9917620 
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Table G&-Squares, cubes, square roots, cube roots and recip- 
rocals--Continued 

NZ 

671,536 
673.049 
674,564 
;;$z 

t 

679,121 

694.441 
695,984 
;$&!62 

soO:62b 

662.176 

%2Ei 
6cti341 
608.400 

617.796 
;l$s& 

622:621 
624,100 

N* 

27.4013791 
27.4226134 

tz4.tE 
27:4772633 

iTEE& 
27:5317%x3 

?iEi%! 

t%EZi! 

izzzi%i 
27:6586334 

27.6767050 
27.6947643 
27.7128129 
27.73034W2 
27.7488739 

27.3567766 
$!p47lE 

$QlO5& 

!EtEE 
nh321372 

iZSk%%i 

18.1247222 
y4gg 

i3:173ob56 
ku367444 

!8.2154720 
!&2311$34 
!8.2488988 
!J3.2666331 
!3.2842712 
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Table 66.-Squares. cubes, square roots, cube roots and recip- 
rocals--Continued 

N 

801 
802 

22 
806 

811 
812 
813 
814 
815 

816 
817 
818 
819 
820 

!% 
823 
824 
826 

326 
827 
828 
829 
830 

NP 

649,896 

682,276 

690,661 

698,896 
;cpg 

703:Q21 
706,500 

707,281 

N’ 

513.922.401 
515,849,608 
517.781.627 
519,718,464 
521.660.125 

b33,411.731 
535,387,323 
637.367.797 
p5J$ 

, 8 

r&3,387,661 

668.559.976 
56&f&g 

669’722’789 
571:'i87:ooO 

634.377.056 
686.376,253 

3~~~ 
592:704:000 

5Q4.3!B.32l 
;fJgg$! 

601:211:634 
603,351.125 

28.301%X34 
28.3196045 

EZE%Zi 
23.3725219 

28.3901391 
28.4077454 
28.4!!534@3 
2X.4429253 
23.4664989 

28.4780617 
28.4956187 

23.5657131 

%fY%i 
28:6181760 
28.6356421 

28.7923601 
23.8097206 

28.8617394 

29.0000000 
2Q.O17“363 

it%%% 
tiO638337 

9.287ouo 
9.2w9072 
9.2947671 
9.2986239 
9.8024776 

9.3063278 .lM124c69b 
9.3101750 .001239157 
9.3140190 .001237624 
9.3173599 .001236094 
9.3216975 .001234568 

%E2 ‘ * 
9.3331916 
9.3370167 
9.8408886 

9.8446575 
9.3484731 
9.3522857 

EizE 

.001213Cr27 

.001216545 
sm~ool~ 

JJOP2l2121 

9.3826752 

E&i% 
9.3940206 
9.3977961 

9.4677999 
9.4615249 

i%ii% 
9:47'26324 

.001210654 
.001209190 
.001207729 

:E2E~ 

.001205369 

.001201923 
.CW2OO480 
.001199u41 
.60ll97605 

.001196172 

.001194743 

.001193317 

IEEE 

.001189061 

.001187643 

:!%%i 
.ooll83432 

:E:E 
.001179246 

:E%% 

1 
N 
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Jd 65.-Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N 

850 
867 

i% 
860 

861 
862 
863 

f% 

871 
872 
873 
874 
8'75 

tz 
878 
879 
880 

f&2: 
883 
894 
885 

891 
892 
893 
894 
895 

:z 
898 
899 

800 

N’ 

739.600 

741.321 
743.044 

;z% 
748:225 

767,376 
769,129 

x2 
774:4cQ 

;;>1g 

779:689 
781,456 
783,226 

302,818 

616,29b,951 
618.470.208 
626,659,477 
622,6X$364 
62b,O26.376 

i3%% 
9:433fm 
9.4875182 
9.49l2200 

29.2574777 
29.2745623 pQl2Ql;l 
29i-257566 

9.4949188 

i%EEi 
pO59?& 

29.3428015 
29.3598365 
29.3763616 gsJ;m& 

%E 
9.539wm 
9.5427437 
9.5464027 

29.6127091 

cis222 
29:%34910 
29.bco3939 

ce 
9:5610103 
9.5646559 

29.7657521 

iz%i% 
gl6lg 

;g.glg 

712:12&57 
714.516.934 
716.917.375 

719,323.136 
72;,;mgm& 

726:572:699 
+72wwno 

N3 1 
N 

:!%%E 
.001172333 
.001170960 
XI01169591 

:f%EZ 
.001165501 
.cm164144 
JXJll62791 

.001148103 
.001146789 
.601145475 

:EZE% 

.001141553 

:EiXE2 

:E:Z!Ei 

.ooll35lY74 

:k?EEi 
.001131222 
AlOll299l4 

:E%%i 
:%Ei 
.oOll!B536 

.ooll22334 

:%%22 
.001118563 
.0011173l6 

.001lEO71 

.001114827 

.001113538 

.001112347 

.collll111 
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Table GE.--Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N’ Nf 

EE 30:0499684 80.9686936 mJ88!m9 

302654Ql9 

30.6479618 

2:"a 
30.7@3061 

i?%ZEi 

Nf 

EE%i 
9:68341lxi 
9.6669701 
9.69WU 

E%2! 
9:7364484 

%Ei% 

9.7469657 
9.7604960 

i%%%& 
9:76lCCOl 

9.7819466 

1 
N 

mllw7b6 
.OOllO2586 
.00110182!2 
.oollOOllo 
.001098901 

.CQlO97696 
.001096491 

:$iS 
.oolo9z396 

.6010%776 

:%k% 
.00108~1 
.001081081 

.QOlQ7Q9l4 
m;oog 

.001076428 

.00107b269 

.001062699 

.KWIf3lb71 

:tkEZ% 
.OOlO632Ol 
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Table 66.-Squares, cubes, square roots, cube roots and recip- 
rocals-Continued 

N‘ 

9.6662724 
9.6716941 

!:ES 
9.66l9461 

SAW674 
9.6867678 
9.6921749 
9.6965m 
9.6969669 

K%E 

EzE 
sill%24 

S.SlBBSl8 
9.wn879 
9.926122?2 
9Am.5042 
9.9828389 

ES! 

pi%& 

!zEz 
9:9596369 
9.9681981 
9.9665649 

i%E3 
9:97ssl2o 

tii%z 

9.9866466 

1 
N 

.~lb28 
isiiiz 
.oolo47l20 
Abomw 
-?iF%EE 
.901042758 
.cao4l&7! 

:%E 

:k%~ 
.901986269 

Ea*z 
.901088056 
.9olW1992 
.ools8os28 

ES 
.901927749 
.0010X694 

iti%sE 
.9OlVZ495 
.901021450 
Amo2o408 
LWl619666 

%:is 
.mlOl6269 
Amlslb22a 
.aJlOl4199 

%%E 
.9010ll122 
Jlwn0101 

iFiE%2 
.6ol907949 
.ool~ 

Ii?%!%! 

:Ea 
.- 
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Table 66.-Difference of elevation in feet per mile for various 
angles of slope 

- 
10 

- 

a* 

212.1 
E13.6 

215.1 

08.2 
339.8 
Ml.3 
342.8 
M4.4 

245.9 
t47.5 
!49.0 
!SO.S 
!52.1 

-- 

P F 
-- 

270.7 369.2 

284.4 376.9 

292.1 384.7 
293.7 386.2 
295.2 387.7 
296.7 389.3 
298.3 390.8 

290.8 392.4 
301.4 393.9 
f3$.: pg.: 

306:O 398:6 

307.5 400.1 
309.1 401.6 
;;g.': am&.; 

313:7 496:s 

3162 407.8 
316.8 409.4 
318.3 410.9 
gz i g.; 

. . 

423.3 

%h" 
4!27:9 
429.6 

- 

60 

461S 
2% 

%:f 

46O.'i 

477.4 
ZE 
482:l 
433.8 

E:8 
527.0 

ii?::! 

60 

ma 

i% 
589.1 
590.7 
592.2 

593.8 
595.4 
596.9 
598.5 
500.0 

;%T 
g”g 
SO7:8 

;g*; 
120:3 
i21.8 
123.4 

687.3 

Ef 
706:l 
707.6 
709.2 

80 

937.4 

3-B" 
942:l 
943.7 
945.3 



HYDRAULIC AND EXCAVATION TABLES 331 

Table 66.-Difference of elevation in feet per mile for variolts 
angles o.f slope-Continued 

89.1 
70.6 
E 
75L3 

Et 
79:e 

Et 

E:i 

se:1 
90.6 

- 
10 20 30 

I 1 
--- 

- 

- 

ll” 

1,026.3 
g;g.; 
1:031:1 
LO32.7 

253.6 346. 

261.3 353.1 
262.9 355.: 
;a&.; p$.' 

267:5 360:; 

269.0 361.! 

273:6 ;;g.; p& 366'1 
275.2 367:; 

w 130 
-- 

1.122 1.219 
1,124 1,221 
1.126 1,222 
1,127 1.224 
1,123 1,226 

438.7 631.7 
440.3 633.2 
444:9 jig 537:9 f3Q.i 

446.9 639.4 
448.0 641.0 
449.6 542.5 
451.1 544.1 
452.7 545.6 

tb2.t 
457:3 

2;; 
550:3 

4g.; . p&i . 

140 
- 

80 

624.9 
626.5 

El 
631i2 

160 

1,531 

m 
1:535 
1.537 

70 
- 

- - 

170 

oO23.1 
.024.7 
===z 

20. 

1.931 
; 3% 

1:936 
1,937 
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Table 66.-Difference of elevation in feet per mile for various 
angles of slope-Continued 

- 
Angle 110 
-- 

16 1.0503 
f; :*;g 
18 1:055:0 
32 1.Q56.6 

29 1.052.2 
g y;~ 
a3 1:063:0 
24 1.064.6 

2s 1.068.2 
g ;m;.4" 

28 1:071:0 
to 1,072.6 

89 1.074.2 
11 1.075.8 
a2 1.077.4 

2 :GE * . 

f ys;.8" 
a7 1:085:4 

g p8;; . . 
49 1.090.2 
61 1,091.S 
42 1.093.4 
4.8 l.OD5.0 
44 1.096.6 

SO 1.106.3 
61 1.107.9 
f yf 

64 1:112:7 

S6 1.114.3 
if y;.; 
68 1:119:1 
68 1.120.7 

T 

120 

1.187 

:*:if 
1:192 
1,193 

1.211 
:*22:: 
1:216 
1.217 

130 140 16O 1V 17' 
I I 

-l-l- 
1.243 
:% 
1:248 
1150 
1.251 
1.253 

:*Ez 
1:253 

1.341 
;*g4 
I:346 
1,348 

1.349 
1.351 
1.352 
1.354 
1,356 

:%i 
1:361 
y$ 

1.440 1.539 1.630 
1.441 1.541 1,641 
1.443 1.542 1.643 
1,444 1.544 1.644 
1,446 1.546 1,646 

1,448 1,547 1,642 
1.449 1,549 1.649 
1,451 1,551 1,651 
1,453 1.552 1.653 
1,454 1,554 1,655 

1,456 1,556 1,656 
1,458 1.557 1,658 
1.459 1,550 1.660 
1.461 1,561 1.661 
1,463 1.662 1,663 

1.464 1.564 1.665 
1.466 1,566 1,666 
1.468 1,567 1.668 
1.469 1,569 1,670 
1.471 1.571 1,672 

1.473 1.572 1,673 
1,474 1.574 1.675 
1.476 1.676 1,677 
1,478 1,577 1.678 
1,479 1,679 1.630 

1.481 1.581 1.662 
1.483 1.582 1,683 
1,484 1,584 1,6b5 
1,486 1.586 1,087 
1.487 1,637 l&8 

1.398 

:%i 
1:403 
1,405 

1,407 
:%: 
1:411 
1.413 

1,489 1,589 1.690 
1,491 1.591 1,692 
1.492 1.592 1,694 
1.494 1,594 1.695 
1,496 1,696 1.697 

1,497 1.597 1.699 
1,499 1,599 1.700 
1.501 1.601 1.702 
1,502 1.602 1.704 
1,504 1,604 1.705 

1.506 1.608 1,707 
1.507 1.607 1,709 
1.509 1,609 1.711 
1,511 1.611 1.712 
1,512 1,612 1,714 

:*;z 
1:787 :;Ez 
1,792 
1,794 

:% 
1:799 

1,801 

100 

:*!z 
1:sas :I% 
1.861 
1.863 
1,865 
1.866 
1.868 
1.870 
1,871 
1,873 
1.875 
1.877 

1.887 xi: 
1:892 
1,894 

1.896 
:*:it 
1:901 
1,903 

:cf% 
1:969 
1,971 
1,971 
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Table 67.-Correction in feet for curvature and refraction 

[ A - 0.574Ds ] 

.O 

- 

.a 

f 1; 

1::; 

'(13.1 

Ei 
30:b 
b8.6 

.l 

!bb.b 

'Ek8 
b3:l 
85.9 
'19.9 

22.7 
- 

.a 
- 

10.1 
lb.! 

l%z 

187.9 

%f 
IaLl 
164.4 

i58.8 
96.0 
2," 
11:o 

s2.0 
if: 
81:8 
27.3 

.t 

52.5 
71.7 

3 
3615 

60.4 
85.4 
11.5 

:78:39 

31.9 

238.8 

!E 

!::.f 
37o:a 

565.8 
102.4 

KS 
'19:l 

A .6 

1.6 

t .: 
12:1 
18.0 

!EJ 
42.4 
62.9 
64.6 

i73 .O 
io9.9 
i47.9 
!g$ 

'68.7 
;;;:g 
899.9 
145.9 

- 

.7 

- 
1.7 

f:t 

:t:i 

EX 
.07:7 
24.0 
.41.6 

60.1 
79.7 
g*; 
'46:o 

09.1 

- 

.8 

1.E 
4.1 
84 

:8i 

pi 
694.9 
735.6 

777.1 
819.9 

E:8 
056.2 

.e 
- 

ii4 
1:: 
20:o 

27.3 

SE 
b6:3 
68.2 

tfz 
tO6:O 
t27.2 
!50.7 

V5.2 
101.0 
127.8 
165.8 
184.9 

i84.0 
121.1 
i59.5 
198.9 
'39.6 

31.3 
24.2 
68.3 
13.5 
69.9 
- 
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Table 68.-Deflections and chords for circular arcs-dejlection 
angle and chord in terms o+f radius and arc 

L-Length of arc in feet==O.O174533AR 

t 
R=Radius in feet=57.2958 x 

--j--T-lqz~~~~~lI,I- 
9.981419.43 24.742338.87 47.946717.75 84.15 56 

50 28.55 446.48 9.9911 56.20 24822352.40 43.574744.79 88.82 70 24.56 4 5.56 9.9910 13.88 24.8720 37.77 48.944055.52 91.71 E 
36 21.49334.86 9.99 857.15 24.991754.30 49.193648.59 93.62 
90 19.10 3 10.99’ 10.06 757.46 24.921554.93 49.363149.88 94.93 L% 

190 17.19 2 61.89 10.96 7 9.72 24.9414 19.44 49.4828 38.87 95.89 100 

110 15.63 2 36.25 10.09 6 30.66 24.9513 1.31 49.5726 2.61 96.59 110 
120 14.32 2 23.24 10.00 5 58.10 24.9611 66.26 49.6423 52.46 97.13 120 
136 13.22 2 12.22 10.09 5 30.55 24.96 11 1.11 49.6922 2.21 97.55 136 
140 12.23 2 2.78 10.06 5 6.94 24.961013.88 49.7~2027.77 97.88 146 
156 11.46 154.59 10.96 446.48 24.97 932.96 49.7719 5.92 98.16 156 

169 10.74 147.43 IO.00 423.57 24.97 857.15 49.801754.39 8&38 
170 10.11 141.11 10.00 4 12.78 24.98 8 25.55 49.8215 61.10 98.57 

;g 

:z 9.55 9.05 135.49 130.47 10.99 IO.06 358.73 346.17 24.98 24.98 757.46 73234 49.841564.93 49.8615 4.67 98.72 180 
98.65 

200 8.59 125.94 10.09 334.86 24.98 7 9.72 49.8714 19.44 98.96 g 

210 8.19 121.85 10.00324.63 24.99 649.28 49.88~1338.51 99.03 210 
iii i 7.81 7.47 118.13 114.73 10.09 10.06 315.33 3 6.83 24.99 24.99 630.65 6 13.67 498913 is012 27.34 1.31 9914 

99’22 
220 

ii! 7.16 6.813 1 111.62 8.75 10.00 10.09 2 259.05 61.89 24.99 24.99 658.10 5 43.77 49.91115629 49.9211 
27:55 

99’23 
99:33 

% 
2w 

280 6.61 1 6.11 10.60 245.23 24.88 630.55 49.9211 1.11 
27&? 10.06 10.00 233.47 239.15 24.69 24.99 

99.38 230 
6.37 6.14 1 1 3.86 1.39 518.31 5 6.94 49.931036.62 99.43 

49.931013.88 
299 

99.47 iii 
5.93 0.59.37 10.W228.18 24.99 456.36 49.94 952.72 99.51 

300 6.73067.36 10.09223.24 24.99 446.48 49.94 932.96 99.54 iis 

;l$ 6.37 6.54 053.71 0 55.45 10.69 10.66 214.29 2 18.62 24.99 24.99 428.57 4 37.24 49.95 9 14.48 99.57 310 
49.95867.15 

339 
99.59 320 

6.21 052.09 10.00210.22 24.99420.44 49.95840.87 99.62 339 
346 6.65050.56 10.00 2 6.39 94.99 412.78 49.96825.55 99.54 340 
350 4.91 049.11 10.00 2 273 24.99 4 5.55 49.96 8 11.11 99.66 359 

4.77047.75 10.00 159.37 24.99 358.73 49.g6757.46 s9.68 
4.65046.46 

4.41 I 044.07 I 

10.00 156.14 26.60362.28 49.96744.56 99.69 
4.52045.23 10.00 

4.39 042.97 10.66 I 

153.08 25.66346.17 49.96 732.34 99.72 

IO.99 159.18 I 147.43 25.M) I 340.37 I 25.00 334.86 49.96 I 712.74 I 49.97 7 9.72 99.73 I 99.74 

%i 

ii i 
400 - 
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Table 68.-Deflections and chords for circular arcs-dejlection 
angle and chord in terms of radius and arc- 1 c: ontinued 

--- 
Feel o p 
49.Q3 6 1.97 
4Q.g.88 5 3.77 
p2 ; I :g 

49.99 4 a .44 

Q.QQ 2 51;3Q 
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ET 
0.47 

81 

t-8 
0:70 
0.81 
0.87 

82 
1.05 
1.11 

E 
3:31 
5.37 

3::: 

00.0 

Table 69.--Stadia table 

404 - 

i:i 

i:t 
10.2 
10.5 
10.8 

t::: 
11.8 

t;:; 
12.5 
12.8 
13.1 
13.4 
13.7 
14 .o 
14.2 

i:fj 
;5:1 
.5.4 

:E 
:;:; 

:C 
.7.4 

00.4 

- 
- 

- 
- 

/ 

- 
, 
-- 

1 
I 

, 
I 

7 

800 

8:: 
::;: 
i4:: 
3.3 

43:: 

t:o5 
7.4 

z:: 

t:t 
9.8 

27.9 

'PP.0 

aoa 

ts 
;;I; 

t:f 
19.4 

1E.5 
20:s 
11.5 
E2.0 
22.5 
23.0 
z3.5 
84.1 
!4.6 
t5.1 
!5.6 
!6.2 
P3.7 
!7.2 
!7.7 
!8.3 
!8.0 
!9.3 
!9.8 
10.3 

it: 

fl.0 
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Slantdistam 

Table 69.-Stadia table-Continued 

l6l 

5.17 
5.28 
PP.7 

5.63 
5.69 
5.75 
i.80 
5.88 
5.92 
5.98 

I% 

12.0 
12.1 
12.2 

t3:: 

11:: 
99.0 

18.1 
18.3 
18.4 

5Qll 

22.1 

Et 
23:0 

31.: 
23:s 
24.1 
24.4 
24.7 

Ez 
25:6 

E 
rd.7 

Ez 
30:2 
30.5 

2: 
31:3 

k8 
32.2 

Ef 
as:1 

;i:t 

ro7.6 

8Qa 

22.3 

Et 
28:9 

rse.4 

x2 
32:4 

x2: 
33.4 

It:: 

E:f 
35.1 

41.4 
41.7 
197.2 

t 
-- 

t 
I 

I 

.! 

- 
ma 

ft.: 
27:7 

Et 
43.0 
43.5 
43.9 
44.3 

z*: 
45:s 
45.9 

:t*2 
47:r 
47.5 
23 
48.7 
ig6.6 

- 
666 

28.4 

t:: 
29:s 

32.5 

XI.! 
39:s 

797.8 
42.3 
42.7 
4x2 

t::: 

tdi 
45:s 
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Table 69.--Stadia table-Continued 

slant dletance 100 

7.63 

5-E 
7:71 
7.70 
7.82 

P:E 

Et 
8:ll 
8.17 
8.22 

t 2: 
8.40 
:t: 
is7 
X.63 
8.68 
PP.2 

2: 

E 
17.7 

:s.: 
18:l 

19.2 

19.9 
1:: 

20.8 
r97.8 

1100 

;:.x 
21:4 

f$ 

"zt 14 

E? 
2s:e 
20.0 
297.7 
26.2 
26.4 

it: 
E*: 
29:s 
29.6 

E-0" 
3o:a 
30.3 

3:; 

i% 
31:2 
WQ 

28.1 
28.3 

30.4 
30.6 

2Fi 
31:3 

397.1 

% 
4o:c 

3Q5.1 

:8.f 
41:1 

::.t 
42:0 
42.3 
42.6 

tz 
as:4 
196.1 
43.7 
44.0 
44.3 

2:: 
45.1 
45.4 
45.7 

47.4 
47.7 

E:X 
#Q4.! 

- 
42.1 

28 
43.1 
43.5 
43.8 
44.2 
2.x 
45:2 

R': 
51.1 
51.4 

2::': 
$95.4 
52.4 
52.8 

Z:i 

57.6 
Ki 

59.6 

2: 
$Q3.! 

53.5 
53.9 

t:; 
55.1 

56.1 

F% 

EX 
58i 

62.6 

7QJ.i 

ooo 
63.1 
63.7 

:X9 
193.0 

:x.x 
7917 
80.2 

tz 
81:7 
:tt 
8313 

86.4 
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Slant distam 

tt 
Xi 
-._ 
tt 
E 
54 

Table 69.~Stadia table-Continued 

::st 
11:81 
11.87 

:z 
12:88 
12.94 
13.00 

ma 

EX 
22.4 
22.5 E 
22:s 

fi.f 
2317 E! 
24:1 
24.2 
r97.c 
24.3 

zt i 
26:2 
26.3 
26.4 

EP 
26:s 
E.0” 
27:l 

Et 

Ef 
.Qir 

iii 

‘95.: 

38.3 
it: 
38:s 

40.3 
t8:f 

t::: 
11.2 
11.3 
04.1 

-ii 

44.1 

194.1 

:t 3 
49.1 
49.3 

:i::: 

I&?., 

j5.0 
55.3 
55.5 
55.8 
36.1 

ii:: 

1:: 

00.3 

62.7 

ii;:: 
ii:;: 

72.2 
72.6 
IPI. 

E 

80.7 

:88.4 

2.8 
77:1 

ES 
DO.6 

B6.1 
36.4 
86.4 

90.0 
90.4 

XI4 
96:3 
96.8 

788.X 

E 
SE:1 
Eii 

::t 
100.4 

ET 
103:a 

800 

97.1 

99.7 

:EF4 
101:2 
101.7 

E% 

:ic: 
108:s 
P86.6 
109.4 
109.9 

Et 
114:4 

z&a 
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Sad diatanc 

8 0 ;; 
E is 
t 1 

Horizontat dist 

Table 69.-Stadia table-Continued 

100 

E 
14.2C 
14.34 
14.4E 
14.62 

:t2 
15:04 

:z: 
15:46 

97.3 

E-2 
15:86 

97.0 

:77:2$ 
17.51 
17.65 
17.78 
17.92 

tt:4 

p6.4 

Ei 
D.34 

v.7 

- 

898 

- 

- 
I 

I 

, 
I 

r ; 

45.5 
45.9 
46.4 

aga.; 

48.8 
49.2 

2: 
50:5 
60.9 
51.3 

2gr.c 

51.7 
52.1 
52.5 

~~3 
53:8 

2::: 
55.0 

EQ 
56.2 

t8g.z 

T7.0 1381.71 478.4 I 6Y& 1 

- 

469 

390.1 

62.4 
62.9 

EX 

387.5 

71.7 

74.9 

185.4 

‘tf 

8d 
1:4 I 

- 

599 

487.8 

77.9 

tQ.9 

86.2 

E 
92.3 

2’: 

f81.8 

% 
sir 

x.7 

$! ., % 
90:: 

i:: 
92:; 

583.: 

E 
mO:1 

i% 
!02:6 

i8z.g 

!El 
.05:1 

IO.1 
10.8 

:::: 

78.2 

Et 
14:8 
15.6 

:2:: 
18.0 
18.8 

1:; 
;1:2 
t2.0 

-T 

68P.G 

578.9 

59.7 

780.4 

124.; 

‘70.9 

154 

- 
m8 

f7wl 

165.1 

166.i 

tz 

767.7 

169.8 

t::8 
.73.4 
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slant diict 

12” ; 
1 
E 
i 
ii 

14” ; 
3 
it 
E 
ii 

15” g 
c 
c 
t 
I 

Table 69.--Stadia table-Continued 

- 
100 

20.4: 
20.6( 
20.71 
20.8; 
21.0( 
21.1: 

Ef 
21:52 
21.60 
21.78 
21.92 

94.0 

23'47 

94.2 

93.3 

24 

26.37 
26.60 

91.4 

42.1 

'89.1 

2:: 

15.9 
16.2 
16.4 

:66:;: 

,88.. 

:Ei 
47:7 

:::X 

- 

490 

73.5 
73.9 

kf 
7510 

179.j 

Et 
7&l 

r77.r 

E:i 
103.i 

::ti 
105i 

%i 
107i 
108.2 
108.E 
109X 

474.1 

117.4 

4to.7 

66.3 

r62.0 

sss 

Ef.f 
137:7 
138.6 

:3:; 
140.8 

564.9 

:t2 
143:2 

:tz 
14s:4 

:t%l 
14717 

::kx 
16O:o 

659.8 

:3 
1ss:o 

M4.4 

- 
700 

- 

148.8 

664.6 

Sam 

210.1 
211.3 

847.5 

839.7 
226.1 

E3x.6 
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Slant distance 366 48Qim 808 7w 
- -I- 
79.9 106.6 133.1 159.7 186.3 

107.0 133.7 137.2 
pg.; :3&i 

y.& g:; 

109:4 136:s 164.1 
109.9 137.4 
110.4 138.0 :i% 
110.9 138.6 166:a 
111.4 139.2 
111.8 139.8 ::5: 196.7 

274 366 1 457 549 640 
112.3 140.4 188.5 
112.8 141.0 169.2 
113.3 141.6 
113.8 142.2 :%8 
114.2 142.8 171:4 
114.7 143.4 172.1 
116.2 144.0 
116.7 144.6 ::X.t 

it:: 116.1 145.2 174:2 

t:i 
116.6 145.8 

8i2 
117.1 146.4 :% 
117.6 146.9 176:3 Et:; 

271 362 1 452 543 633 
118.0 147.6 
118.6 148.1 zx 
119.0 1.18.7 208:2 

89.6 119.4 149.3 

i%:X 
y&.4 

120:8 

;4$.; 

151:0 
121.3 151.6 
121.8 162.2 
122.2 162.8 

E2.T . ;5$.; . 
f:s 
216:s 

89.4 268 358 1 447 536 626 

E-E 
92.7 18b.c 

g:;g Ei 
186.1 

g:;; 
93:7 ii?: 

al:58 
ii:: 

l&l 

Et 

~:-~ 
1Qo:1 

x:% 
X80.8 
::ki 

3214 WI.4 X82.8 

88.3 -5s 353 I 442 530 6x8 

Table 69.-Stadia table-Continued 

886 303 

E:t 

fEZi 
221.7 
222.7 
223.7 

732 

% 
226:6 

f3i.5" 
229:4 

2%:: 

8~3 
262.7 
263.8 

724 
236.1 

%.8 
23s:a 

E% 
262:4 
263.4 
264.5 

814 
263.6 

"2% 
268:7 

244.4 
246.4 
246.3 

71s 

E:: 

Ei:: 

;:t 
252:6 

805 

t:i-: 
280:1 

Z:Z 
283.2 

E.f 
286:2 

E2.r 
28Qi 

706 793 
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Table 70.-Average weight, in pounds per cubic foot, of various 
substances 

SUBSTANCE 

Soil components: 
Clay: 

Hard ._. ._. 
very soft ._. _. 

Silt: 
compact ._ _ 
LOOSe.......~.~.~..~.~~~. 

Sand: 
Dense . . . . 
Loose.................... 

ChVel: 
Dense __ 
Loose.. . . . .~ 

Soil mixtures: 
Sandy gravels: 

Dense . . . . .~. 
Loose...........~........ 

Clay-silt-sand-gravel: 
Dense .__. 
Loose-................... 

Loose dry-processed bento- 
nite-.._.J . . .._........... ~. 

Masonry and its materials: 
Brick, best pressed . . . . . .._. 
Brick, oommon bard 
P-:“- ^^*& 311~5, JV~L inferior. .._..... 
I brickwork, pressed brick, 

5ne joints . .._........... 
Brickwork, medium qual- 

itv . . . . . . . . ~.....~ . . . . . 
Brickwork. coarse. inferior 

soft bri&..l..: . . . . 
Cement, pulverized, loose.. 
Cement, pressed. _~ . . . 
Cement, set.... _ .~. 
Concrete, structure, l>$- 

in. max. aeaeeate . . . . . . . .,., 
Masonry of granite or stone 

of like weight: 
Well dressed ___ .~~bble 
Wellscabblrd 

20% mortar.. .I 
Rou hlyscabbledrubble, 

25 8 D to 35% mortar..... 
W.eJl-scabbled dry rub- 

ble ....... ............ 
Roughly scabbled dry 

rubble ................ 

.- 

1 

- 

WEIoHT 

Sab- 
hy rated 

105 128 
60 100 

115 134 
70 106 

125 140 
75 109 

130 143 
95 122 

140 149 
105 128 

150 156 
100 125 

60 

150 
125 
100 

140 

125 

100 
72-105 
115 

E&187 

143-152 

165 

154 

150 

138 

125 

SUBSTANCE 

Masonry and its materlals- 
Continued 

Masonry of sandstone or 
stone of like weight 
weighs about seven-eights 
of the above. 

Mortar, hardened . . .._..... 
Stone.-.~........-...--.... 
Stone, quarried, loosely Stone,. quarried, loosely 

piled. ..-.. piled. ..-.. 
Stone, broken, loose _....._. Stone, broken, loose _....._. 
Stone, broken, rammed. __. Stone, broken, rammed. __. 

Metals and alloys: Metals and alloys: 
Brass (copper and zinc). _ Brass (copper and zinc). _ 
Brotize (CODDer and tin... Brotize (CODDer and tin... 
Copper, ~a%... ._.. I 
Copper, rolled- -. .._ . . 
Iron and steel, cast _........ 

Average ___. -_. .._... _.. _. 
Iron and steel, wrought-... 

Average .._. .-. 
Spelter or zinc.. . . . . ..__. 
Tin,cast................_.. 

Woo$s, seasoned and dry: 
Ash.- . . . .._....... 
Hemlock... ._ 
Hickory _.._. .-. 
Oak, white .._.._ -..- 
Oak, red, black, etc.- 
Pine, white __.... _.._ 
Pine. vellow. northern- -. 

5 
a, 

ine, yellow; southern.. ~. 
0ph*- .._. _. . 
p*UCO...........-......... 
ods weigh one-fifth to one- WO 

;;; more ,green than dry; 
ordmary building 

timber, tolerably seasoned, 
weighs about one-sixth 
more than dry timber. 

WEIGHT 
__- 

80-115 
13&195 

ac-110 
77-112 
79-121 

487-524 
524-537 
537-548 
543-562 
43a-433 

474z94 
481 

425-450 
450-470 

40-53 

37z8 

E 
%31 
30-39 
4&56 
n-31 

25 
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Table ‘Il.-Convenient equivalents 

1 mil=O.OOl inch. 
1 inch=2.54 centimeters. 
1 foot=12 inches=0.3048 meter. 
1 yard=36 inches=3 f&=0.9144 meter. 
1 rod=193 inches=l6.5 feet=5.5 yards=5.0292 meters. 
1 mile=63,360 inchcs=5,‘&0 f&=1,766 yards=320 rods=160935 kilometers. 
1 meter=100 ce~~timcters=O.OOl kilometer=39.37 inches=32808 feet. 

1 circular mil= $ (0.001)~ or 0.0000007854 squsre inch. 
1 square inch =1,273,240 circular mils=6.45163 square centimeters. 
1 square foot=144 square inches=0.092903 square meter. 
I square yard = 1,296 squsre inches=9 square feet =0.83613 square meter. 
1 square r”d=39,204 square inches=272.25 square feet=3025 square yards=25293 

squm meters. 
1 scre=6,272,640 square inches=43,56Q square feet=4,840 square yards=160 square 

rods=208.71 feet square=O.404687 hectare. 
1 square mile=27,878,400 square feet=3,097,600 squsrc yards=102,400 sqwxe rods= 

640 scres=259 hectares. 
1 square meter=lO,OQO square centimeters=O.0001 hectsre=O.CWlOl square kilo- 

meter=1,550 squsre inches=10.7639 square feet. 

1 cubic inch=16.3872 cubic centimeters. 
1 U. S. gallon=231 cubic inches=3.78543 liters. 
1 cubic foot=1,728 cubic inches=7.4805 U. 5. gallons=28.317 liters. 
1 cubic yard=46,656 cubic inchcs=201.974 U. 5. gallons=27 cubic f&=0.76456 cubic 

meter. 
1 acre-foot=325,851 U. S. g~llons=43,560 cubic feet=1,613)5cubic ysrds=1233.49cubic 

meters. 
1 cubic meter or kiloliter=l,OOO,OOQ cubic centimeters=l,OOO liters=61,023.4 crlhic 

inches=35.3145 cubic feet. 

1 U. 5. gallon of water weighs 8.34 pounds avoirdupois. 
1 cubic foot of water weighs 62.4 pounds avoirdupois. 
1 avoirdupois pound= 7,000 grsins=0.4536 kilogram. 
1 kilogram=?,000 grams=O.OOl tonne (metric ton)=15,432 grains=22046 pounds 

avoirdupois. 
15 pounds per square inch. 

1 atmosphere=about 
1 
1 ton per square foot. 
1 kilogram per square centimeter. 

IIYDRAU,.ICS 
1 second-foot=448.8 U. S. gallons per minute=26,929.9 gallons per h”ur=646,317 

gallons per day. 
=60 cubic fret, per minute=3,600 cubic feet per ho!lr=86,400 cubic feet 

per day=31,536,000 cubic feet per year=0.000214 cubic mile per yew. 
=0%X7 acre-inch per honr=0.082645 acre-foot per hour-l.%%35 we-feet 

per day=723.9669 acre-feet per year. 
=5O mioer’s inches in Idaho, Kansas, Nebraska, New Mexico, North 

Dsk”ts,and South Dsk”ta=4Omhw’s inches in Arizona, California, 
Montana, and Oregon=38.4 miner’s inches in Colorado. 

=0.028317 cubic meter per second=l.f,BQ cubic meters per minUti= 
101.941 cubic meters per hour=2,446.59 cubic meters per day. 

1 acre-foot=726ssecond-feet for 1 minute=l2.1 second-feet for 1 h”w=0.5042 second- 
foot for 1 day. 

1 cubic meter per minute=0.5%86 second-foot per minute=4.403 U. S. gallons Per 
second=1.1674 acre-feet per day. 

1 second-foot falling 8.81 feet=1 horsepower. 
1 second-foot at 1 foot hesd=0.1135 theoretical horsepower=0.0846 kilowatt. 
1 inch depth of water=.%33 acre-feet per square mile. 
1 second-foot for 1 year will cover I square mile 1.131 feet or 13.574 inches deep. 
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Table ‘Il.-Convenient equivalents-Continued 

SPEED 
1 foot per second=O.&l mile per hour=1.097 kilometers per hour. 
Acceleration of gravity, q=32.16 feet per Second per second. 

1 horsepower=5,694,120 foot-gallons of water per day=556 foot-pounds per second= 
33,ooO fcot-pounds per minute=l,SRO,OGil foot-pounds per hour=&545 B. t. u. per 
hour=‘iR.O kilogrammeters per sccond=4,562 kilogrammeters per minute=746 
watts=&81 second-feet of water falling 1 foot. 

1 B. t. u.=773 foot-pounds. 
1 pound of bituminous coal contains about 14,160 B. t. u. or 11,ooO,9CKl foot-pounds of 

Enee~~~‘kw.-hr.=l.024 times acre-feet times static head in feet times overall effi- 

1 fo~?~~~>ear=O.O329 inch per day=0.00137 inch per hour=lXlO-a centimeters per 
second. (For use In determining coefficient of permeability in soil.) 
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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 prorjoe for the reclamation of arid 
and semiarid lands in the West” today covers a wide range of interre- 
lated functions. These includeproviding municipaland industrial water 
supplies; hydroelectric power generation; irrigation water for agricul- 
.ture; water quality improvement; flood control; river navigation; river 
regulation and control; fish and wildlife enhancement; outdoor recrea- 
tion; and research on water-related design, construe tion, 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- 
men ts, academic institu Sons, water-user organizations, and other 
concerned groups. 

A free pamphlet is available from the Bureau entitled “Publications 
for Sale.” It describes some of tbe technical publications currently 
available, their cost, and how to order them. The pamphlet can be 
obtained upon request frog the Bureau of Reclamation, Attn D-822A. 
P 0 Box 25007. Denver Federal Center. Denver CO 80225-0007. 


