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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

Copyright, 1914, by Eugene Dietzgen Co., New York City

CURVE FORMULAS

Radius=R=—3;*375(1) Degree of Curve=D and sin. 2= (2)
Tangent=T=Rtang (3) Length of Curve=L—1004 (4)
Middle ordinate=M=R(1—cos. §) (5)=Rvers & (6)
Exterusl=E-——Ttan%~( 7)=R -:—cos.-‘-}—-—R( 8) %Rgmc% (9)
Long Chord=C=2 R sin.$ (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. 1.=Sta. 161+460.35 to find Sta. of P. C.
and P. T. A=62° 10’ D=8" 20’. From Table IV for 1° curve T=
3454.1 and +81%4=414.49 ft. From Table V correction—.236 or T—
414.85 ft. P. C.—Sta. P.L—T=157 +45.50. Also from (4) L—
746.00 and P. T.=5ta. P. C.4+-L=164191.50.

Offsets.—Tangent offsets vary (nlglproxjmately) directly with
D and with square of the distance. Thus tangent offset for Sta.
158 on above curve is 2.16 ft. found ss follows. From Table 111 tangent
offset for 100 ft.=7.27 ft. Distance=158—Sta. P. C.=54.50, hence
offset=7.27 (54.50+100)*=2.16 ft. Also square of any distance
divided by twice the radius equals (approximately) the distance from
tangent to curve. Thus (54.50)2+ (2 x 688.26)=2.16 ft.

Deflections.—Deflection angle=14 D for 100 ft., 14 D for 50 ft.,
ete. For ¢ ft.=(in minutes) .3 x C x D°® or=defl. for 1 ft. from Table
III x C. For Sta. 158 of above curve—.3 x 54.5 x 814=136.2' or
2° 16.2', or=2.50 x 54.5—=136.2' from Table III. For Sta. 159 deflec-
tion angle=2° 16.2" +8° 20’ +2—=6"26.2', ete.

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 115.37. For from Table IV for 1° curve E=960.6
for 8° 20'=960.6 +814=115.27 and from Table V correction=.10 or
E=115.37 ft. Or sup £=32° and E is measured and found to be
g 3%.' What is D? I!Emm Table IV E=230.9 and +42=5.5 or D=
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CurveE,

| Gentie! | Tangent | Externaif] Central ipy oone bizsernai| Contral lranens e sornat
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CurveE,
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TABLE [V,—TANGENTS AND EXTERNALS TO A 1° CURVE,
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE,

Central
Angle

Tangent |External c::;’f:' Tangent li'-xterzmli C:]’};’,':l Tangent

91°

10/

101° 6950.6 3 111°

107 | 6571.3

20 | 6992.0
30 | 7012.7
40 | 7033.6

50 | T054.5
102 7075.5
7096.6
7117.8
7139.0

7160.3
7181.7

7203.2
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TaBLE V,—CORRECTIONS FOR TANGENTS AND EXTERNALS,
These corrections are to be added to the approximate values, found by dividing
the tangent, or external, for a 1° curve (Table IV) by the degree of curve, in order
to obtain the true tangents, or externals. I[ntermediate values may be obtained by
interpolation.
For TanceNnTs ADD

DEGREE OF CURVE

&a
[+
]
]
a
[
gf
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For EXTERNALS ADD

DEGREE OF CURVE

15° | 20° | 25° | 300 | 350 [ g0 50°
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TABLE VI.—CoRRECTIONS FOR SUB-CHORDS AND LoNG CHORDS.
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Note.—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.

TABLE VII.—MIDDLE ORDINATES FOR RAILS IN FEET,

LENGTH OF RAILS Deg LENGTH OF RAILS
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SLOPE REDUCTIONS.

When distances are measured on a slope that 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 sIoi)e distance of 250.3 ft. and a rise
of 15 ft. correction==15+2 X 250.3— .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
Cos=99714and correction=1—.99714—.00286 per foot or total of .286 X
24 (near enough)—.57 and horizontal distance—248.7—.57—248.13 ft.

See fig. (8). TRIGONOMETRICAL FORMULAS.
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ForMULA FOR SoLviNG TRIANGLES.

Sought. Right triangles, See fig, (a).
A, B, b | sin. A——-—:l cOo8. B—-—-—-—-:' bzcm

¥ B, c| tan. A‘Z%, cot. B:—:'

» b, ¢| B=90"—A, b—aq cot. 4, =2

, @, ¢| B=90"—A, a=b tan. 4, mﬁ
y 8, b| B=90°—A, a=csin. A, b—ccos. 4
Bought, Oblique triangles. Bee 0g. (b)
sl
b &=“|Luﬁ18

B sin B_b sln, A
* a

A — B|tan. Y4 (A—B)_Hn:+!;i (4 +B)
If s=%4 (a+b+c), sin. 14 A— _._u____m’b‘:-ﬂ

—n 8 (s—a) — [(1—D) (s—c)
008. 3§ A=1["5=2, tan. 1§ A—y/tD 09,

c==n 0t}

gin. A=2 Vo—a) (s—b) (s—c) &
be

a’sin B sin. ©
2s5in, A

area=—14 b ¢ sin. A
s=14 (a+b+c), area=+[ & (s—a) (s—b) (s—c)

area




TABLE VIII,—NATURAL TRIGONOMETRICAL

FUNCTIONS.

TABLE VIIL.—NATURAL TRIGONOMETRICAL Funcrions.
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TABLE VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.

TABLE IX.—CALCULATION 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 9as tenths and similarly the corrections for tenths of height are
one tenth the figures opposite width considering the heights from 1 to 9 as tenths.
Thus ifw=16.2and h=>5.3, co. yds.=1.484-.018+ .089=1,587 cu, yds. or practically 159
cu. yds. per 100 ft. If w exceeds 40 ft., use one half and multiply result by 2, if both
w and h are large use one half of each and multiply result by 4. Any cross-section
may be divided into triangles by the following rule. To the triangle of the sum of
the outside cuts (or fills) =h, and 14 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.




DIAGRAM FOR OBTAINING
HORIZONTAL AND VERTICAL
DISTANCES
FROM STADIA READINGS

Enter on the horizontal scale with the value
of the stadia reading or interval times the
stadia constant (usually taken as 100) and
run vertically upward to intersection with
line representing the vertical angle. The
location of this point with reference to
the dotted fine marked “ONE" etc..
gives the correction to be subtracted

80

from the entenng value and to which
“f+c" (usually about 1 ft.) must 70}

be added to obiain the H

Distance.  The reading on vertical

scale plus sbout 0.1 fr. for each

5* of vertical angle [=({+c Sino)]

15 the Vertical Distance.
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700 750 800 B50 800
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TRIGONOMETRIC FORMULE
B B

c
a a

A A C
b C b
Right Triangle I‘ Oblique Triangles "l

: a a [
For Angle A. sin =708 =;.r.an =£ cot =;,sec =3 cosec ai

Given

a, b, c

A b c

A,B,C,a

Horizontal di

Required

4, B,

A, B,

B, b c B=90°—A,b=racotd,r=s‘

B, a,

B.o.b| Buttlei awcilnd bt

Required - 7
—gsinB . o0 _asinC
be,C| b=—=— i C=180°-(A+B), =% 1

in p=0SinA ~_ oy _asinC
b, smB-—a—-,C 180°—(A+B), ¢ g

A, B,

4, B,

Area

Area

Area

REDUCTION TO HORIZONTAL

Solution of Right Triangles
b b c
b

¢| tanA4 =%= cot B, ¢ =\/m=g1/1+_3;

- a
b| sinA =-c5=cosB.b==\/(c+a)c—a)=c1/1——‘;

in A.
b

¢| B=90"—A,a=btan A, c=
cos A

Solution of Oblique Triangles

¢ A+B=130°#c,¢anim.g]=fi'b)—__ tan § (A+B)
% a-+b

asin C

sin A

—atbie _1/(6=b)(s—0c),
C| s =il ,8in 4 A V—})}_

sin4 B =1/(_‘1¢3i3_‘_‘), C=180°—(A+B)
s=?.igi‘f, area="Vs(s—a) (s—b) (s—c)

besin A
2

C =

area =

_da'sin Bsin C

o i

1 by

Tt . Fn
cosine of the vertical angle. Thus, for a slope distance of
403.6 ft. and a vertical angle of 4° 40’—the cosine of
4" 40', taken from a table of natural trigonometrical
functions, = 9967, and horizontal distance=403.6 x ,9967

= 40227 ft.

Horizontal distance also=Slope distance minus slope dis-

tance times (1— cosine of vertical angle). Using the same figures as in the preceding example —

Cos.4° 40" = .9967. 1—.9967 = 0033, 408.6x.0033 = 1.33 ft. Horizontal dist. = 403.6 -1.33 = 402.27 1.
When the rise is known, the horizontal distance may be found by the following approximate

rule:— the slope distance less the square of the rise divided by twice the slope distance. Thus,

for a slope distance of 372.5 ft., and a rise of 15 ft. the horizontal distance =

-

Horizontal distance

15%15 _ G
3725_2‘_(372_5 3725-30=2722 fr.
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