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EUGENE DIETZGEN CO.

DRAWING -MATERIALS, MATHEMATICAL and
SURVEYING INSTRUMENTS

Distances from Center of Roadway for Cross-Sectioning
Roadway 16 feet wide. Side Slopes 1 on 1.
For Single Track Embankment.
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Example—If point is 22.6 ft. above grade, how far should it be from center line

to be a slope stake agoint? Ans, from Table 30.6. For same slopes but other widths

of roadbed, correct above figures by one-half difference in width of roadbed; thus in

xmple above, for 20 ft.roadbed distance will be 30.6+(20—16)+2 or 2 ft. added to
g& =82.6. For slopes of 1 on 134 seeinside of back cover.
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TasLE I—MinvuTes IN DECIMALS OF A DEGREE,

~|

TisLe IV.—TANGENTS AND EXTERNALS 70 A 1° CurvE.

1 5 Central Central
Qﬁ;{:l Tangent E?xt.érnal_. \ Tangent(External (| 37 " | Tangent

° 1 50:00 21 | 551.70 1061.9.
$ 560.11 | 27.31 1070.6
568.53 . 1079.2
576.95 X 1087.8
585.36 1 29. 1096.4
593.79

Songaannns

TasLe II.—IncHES 1N DECIMALS OF A FooT.

0055 | 78 | otbe | 738 | obfs | Bobo | .okl | otz | .ok | otbs | oo

1 2 3 4 5 6 7 8 9 10 11
0833 I .1667 I .2500 I 3333 I 4167 I .5000 ' .5833 ' 0667 I .7500 l .8333 I 9167

TasLe IIL.—Rap1r, ORDINATES AND DEFLECTIONS.

: Mid Tan, | Det. i Ta, Def.
Deg. | Radius ' M | “for Deg. D | “for
Ord. | Offset |; 1 5 Offset |7 Foot

~
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20’
30
40
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2148.79
2022.41
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Note. Chord Deflection=2 times tangent deflection. 50 : : & 50 .0 |'213.86 °




TasLe VI.--Correcrions FOR SuB-CHORDS AND Long CHORDS.

FOR SUB-CHORDS ADD | Fxoésh LONG CHORDS
of arc

per
100 ft.

(=)

300 | 400 | 500

399.92|499,85
399.701499.39
.73(399.32|498.63
209.51(398.78(407.67

199.81|299.24398.1€|496.20
199.,73|298.90(397.26(494.53
199.063|298.511396.28(492.57
199.51|298.05(395,14|490.31
190.38|297.54(393.86(487.75

296.96/392.42(484.90
295,03|380.12478.34
294.,06(385.22 s

292.25(380.76(461.86
197.54/200.21|375.74(452.02

108.90|287.94/370.17(441.15
106.32|285.44 429,30
195.63/282.71 416.53
104 .871279,76 402 .89
194.006(276.569 388.43

193.18 .20|334,61(373.20
192.25 326.08(357.28

317.12(340.73
307.77(323.61
298.03/305.99

187.94 287.94
186.72 277.51
185.44 266.78
46/184.10 255.78
48(182.71(233.83/244.51
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) Nore.—When a chord of less than 100 ft. is used the corrections given in the above

table should be added to the nominal length of chord to get the length which should be
used in order that the 100 ft. points will check with those obtained by using the standard
100 ft. chord, Thus in locating a 14° curve by 25 ft. chords measure 25.06 -for each
chord. Long chords are useful in passing obstacles,

Taprw VII.—-Mmpre ORDINATES FOR Rars v FrgT,
LENGTH OF RAILS

LENGTH OF RAILS,

Deg.
of
30|28 30

.020(.016

.201}.175],153
.2231.196(.171],148(.125/.106/.
.163|.139/.117
. . .179|.151].128}.10
.290|.254|.222|,192{.163].138/.113 J
.312],275|.239] . . .638).564|. ‘ .361}.803|.250
.334).295| .257| .2231.188).159).131/| 80 |.660I. . : .374|.813).259

SLOPE REDUCTIONS.

When distances are measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rule:—
subtract from the slope distance the square of the rise divided by twice
the slope distance. Thus for a slope distance of 250.3 {t. and a rise
of 15 ft. correction=15%--2X250.3=.45 (by slide rule) or horizontal
distance=250.3—.45=249.85. When vertical angle=V. A. is measured
horizontal distance=slope distance—slope distance (1—Cos. V. A.).
Thus for slope distance of 248.7 ft. and V. A. of 4° 20’ from Table VIII
Co0s=.99714 and correction=—1—.99714=.00286 per foot or total of .286 X
214 (near enough)=.57 and horizontal distance=248.7—.57=248.13 ft.

See fiz. (a). TRIGONOMETRICAL FORMULAS.

sin.

Il

cos,
(@ ,

Il

n
Sl

cot.

i

sec,
cosec.

n

o ;IT B
sla slanloola alealn

]

FormULA FOR SoLVING TRIANGLES,
Sought. Right triangles. £ee fig. (a).
4, B. bjsin.A=2, cos. B=2, b= '\/(c-'-a)—_(c—_;) ‘
A, B, c[tan. A=, cot. B=3, c=4/0'+b%

B) b, B=90°'_‘A, b=a cot. A, C=ST.GI:

c
B, a, ¢|B=900°—4, a=btan. 4, c=&'£‘£-
b

B, a, b|B=90°—A, a=csin. 4, b=ccos. 4

Sought. Oblique triangles. See fig. (b)e
b_a sin. B
b ~ sin. 4

. _bsin. 4
B sin. B—_a—

. A
tan. 14 (A—B)=1—2ten. 2 A+ )

If s=14 (a-+b-+c), sin. 15 A=+/ET) =0

— = b :
cos. 15 A=1/1472) tan. 15 A =4/ C0)

sin. A._2V(s~—a)o(lc—b) (s—c)_8

g sin; Bsin, €
2sin. 4
area= Y besin- 4

=14 (a-+b-c), area=4/s (s—a)(s—)(s—C)

arca=
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TasLe VIII—NATURAL TRIGONOMETRICAL FUNCTIONS. TaBLE IX.—CaLeuPAfION OF EARTHWORK.
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.Table gives cu. yds. in 1 ft. of a triangle of given width and height. _Corrections for
tenths of width are one tenth the values found under each height considering the widths
from 1 to 9 as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heightsfrom 1to 9 astenths. Thusifw =16.2 and
h =5.3, cu. yds. =1.484-.028+.089 =1.597 cu. yds. orpractically 160 cu. yds. per 100 ft.
I1f wexceeds 40 ft., use one half and multiply result by 2, if both w and_ h are large use
oné half of each and multiply result by 4. Any cross-section may be dividcg into
triangles by the followingrule. “To the triangle of the sum of the outside cuts (or fills)
=h, and 34 the roadbed =w, add the triangles formed by taking the distance out to each
break in turn ( =w’s) by the difference between the cuts (or fills) on each side of it ( =h’s)

always subtracting the outer from the inner,
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thus in example

distance will be 41.94-(20—16)+2 or 2 ft. added to 41.9 =43.9,
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from Table 41.9. For same slopes but other widths of

CROSS-SECTIONING.
Roadway 16 feet wide. Side Slopes 1 on 114

f front cover.
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DISTANCES FROM CENTER OF ROADWAY FOR

)

For Single Track Embankment.

nt is 22.6 ft. above grade, how far should it be from center line to

t? Ans.

e figures by one-half difference in width of roadbed;
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