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DIETZGEN’S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE. FORMULAS

Radius=R=_% - (1) Degree of Curve=D and sin. 2=% ()
Tangent=T=Rtan% (3) Length of Curve=L=1003 (4)
Middle ordinate=M= R(1—cos. %) (5) =Rvers % (6)

External= =Ttan%- (M) =R -:-cos.%——-R (8)=Rexsec -.%(9)
‘Long Chord=C=2 R sin.% (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. L==8ta. 161+60.35 to find Sta. of P. C.
and P. T. A==0(2° 10’ D==8° 20'. From Table IV for 1° curve Te
3454.1 ‘and~+-814==414.49 ft. ' From Table V correction=36 or T—
414.85 ft. P. C.=S8ta. P.T—T—157 +45.50, Also from (4) L—
746.00 and P. T.=Sta. P. C. +L=164 +91.50.

Offsets.—Tangent offsets vary (approximately) directly with
D and with square of the distance. Thus tangent offset for Sta,
158 on above curve is 2.16 ft. found asfollows. From Table ITI 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 638.26)==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
I xC. For Sta, 158 of above curve==3x54.5x% 814—136.2" or
2° 16.2', or==2.50 x 54.5=136.2' from Table III. For Sfa. 159 defec-
tion angle=2° 16.2' +8° 20’ +2==6° 26.2/, etc.

Externals.—May be found in similar manner to tangents. - Thus
E for curve above is 91:37. For from Table IV for 1° curve E=960.6
for 8> 20/=960.6 +814=91.27 and from Table V correction==,10" or
E==01.87 ft. . Or suppose A==32° and E is measured and found to be
g? ?)fg, What is D? - From Table 1V E==230.9 and +42==5.5 or Di=
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Tazup 1 —Mmvores Iv Duciuats or 4 Doores, TasLE 1V.~—TANGENTS AND EXTERNALS 70 A 1° CURYVE,
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TapLe IV.—TANGENTS AND EXTERNALS

70 A 1° CurvE.

A4

Central
Anzle

Tangent

External

Central
Angle

Tangent,

External

Central
Angle

Tangent

External

| 1580.0

1742.6

1751.7
1760.8
1770.0.
177971
1783.2
1797.4

1806.6
1815.7
1321.9
1834.1
1843.3
1852.5

1954.3
1963.6

1972.9
1082,2
1991.5
2000.9
2010.2
2019.6

2029.0
2038.4
2047.8
2057.2
2066,6
2076.0

2132.7

2189.9

2142.2
2151.7
2161.2
2170.8
2180.3

3067.2
3067.9
3078.7
3089.4
3100.2

3230.7-
3241.7

618.4

Tasre IV.—TANGENTS AND ExTerNALs To A 1° CURVE.

Central
‘Angle

Tangent

External]

Central
Angle

Tangent

External

Central
Angle

Tangent

External

3638.5

3650.2
3661.9
3673.7
3685.4
3697.2
38709.0

3720.9
3732.7
3744.6

3999.5

4011.9
4024.4
4036.8.
4049.3
4061.8
4074.4

1020.5 .
1026 6

41039 0
1045.2
1051.4
1057.7

1095.7

11022
1108.6

1134.8

1141.4
1148.0
1154.7
1161.3
1168.1
1174.8

1257.9
1265.0
1272.1

4304.6
4317.6
30.7

44631
4476.5

453074
4544.0

4557.6

4709.2

4723.2
4737.2
4751.2
4765.3
4779.4
4793.6

4807.7

4879.2

- 1500.5

14844
1492 .4

1508.6
1518,7
1524.9
1533.1

1583.1

1591.6
1600.1
1608.0
1617.1
1625.7
1634.4

1643.0
1651.7
1660.5
1669.2
1678.1
1686.9

1740.8

1749.9
1759.0
1768.2
1777.4
1786.7
1796.0

5327.4

5343.0
53568.0
5374.2
5389.9
5405.6

*5517.0

5533.1

581316

1910.7
1920.5

2004.1

2104.7
2115.3
2126.0
2136.7
2147.5
2158.4

2169.2
2180.2
2191.1
2202.2
2213.2
2224.3 -

2292 .0
2303.5
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Tasrs 1V.—Tancenrs AND ExremNats 70 4 1° CURVE. , Tastm V.—~CORRECTIONS FOR TANGENTS AND EXTERNALS,

These corrections are to be added to the spprozimate values, found by dividing the
Central Central . tangent, or external, for & 1° eurve (Table IV) by the degres of curve, in order to obtain
Tangent|{Exterualil Angle |Tangént Fxternal ; the true tangents, or externals. ~ Intermediate values may bo obtningd by interpolation,

For Tancents Avp.

Central
Tangent|External

6950.6 8, 111 8336,7 | 4386.1
. 8362.7 | 4 .
8388,9 . Drcren oF Curva

w
e
-
o
-

' 7033.6 |
- 7054.5. |

35° 60°

.38
.58
.79
.99
.20
- 42
3411 .4 4
1.70]1.87
1.01
2.4

2.38
2.63

2.88

1
1
1
L
2
2
2
3
3.16|3
3
4
4
4
5

0
2.35
60
88
16
47
it
14
50

2
4
6
8
!
3

3.44
3.97

4,10
4,404,928
. .4014.88(5.37
4.76(5.3115.86/6.43

3.16/3.81 5.77(6.4417,127.80

'
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For ExTERNALS ADD

Dzeren or Curva

.5
.0
.6
3
8.1 |
.0
.1
.3
.6
.0
.5
.2
g
'-9
.9
.0
.3
N
.3
.0
.8
.
.7
.9
.3
.8
A
-1
.0
9.0 |
.2
.5
9.9

§285.0
8310.8 | 4364.8
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Tasug VI.—-Correcrions For Sus-CHORDS AND Long CHORDS,

FOR SUB-CHORDS ADD Iixcess LONG CHORDS
- of arc

g

per a
100 it. 200 | 300 | 400 | 50O

199,991299.97|399,92(499,85
199.971299.881399.701499 .39
199,93]299.73|309.32|498.63
199.88|299,51[398.78(497 .57

199.81{299.241398.10|496,20
199.73|298,90,397,26|494,53
199.0631298.511396.281492,57
199.511208.,051395,14490.31
199.381207.54(393.86/487.75

10/199.24]296.96(392.42(484 ,90
12/198.90]295.63|389.121478.34
141198.511294,06/385.221470.65
16/198.05(202.25[380.76/461.86
18]197.54/200,21|375.74]452.02

20]196.90,287.641370.17/441.15
221196.32;285 .44/ 429,30
241195.63|282.71 .43|416.53
261194 ,87|279.76 .30]402.89
28{194.06/276.59 .69/388,43

30[193.18/273.20:334,611373.20
32(192.25/269.61]326.08(357.,28
34/191.261265,81{317,12(340.73
36(190.21,261,80/|307.77,323.61
38{189.10/257,60/298,03|305.99

40/187,94(253,21(287.94|287 .94
421186.72|248.63]277.51)269 .54
44/185,44)243 .87(266.78|250.85
461184,10|239.931255,78/231.95
481182.711233.83(244.51212.92

WO-1OE eI

781,
.861,
.93

[ ]

1.014.
1.09].
1.17}.

“5711.20(.
-68]1.35/.8¢

P30 IR
NOCD%KO P18

gno

Note.~When s chord of less than 100 ft. is used the corrcctions given in the above
table should be added to the nominalJength 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 -or each
chord, Long chords are useful in passing obstacles.

" Tants VIL—Mmprs ORpINATES For RAws v FeeT,

LENGTH OF RAILS LENGTH OF RAILS.

Deg.
of.
Curve

o

QOWAIH TR

IX

SLOPE REDUCTIONS.

When distances are measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rules—
subtract from the slope distance the squarce of the rise divided by twice
the slope distance. Thus for a slope distance of 250.3 ft. 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
Cos=99714 and correction==1—.99714==.00286 per foot or total of .286X
214 (near enough)==>57 and horizontal distance=248.7—.57==248.13 ft.

See fiz. (a). TRIGONOMETRICAL FORMULAS.

sin. .

I

@,

il

cot.
sec.

bb?ﬁ-bk‘m

ala cloanlooianloa’n

n

I

cosec. . A

FormuLA FOR SoLving TRIANGLES.
Sought. Right triangles. - See fig. (a).
A, B. b|sin.A=2, cos. B=%, b= 4/{c+a) =)
, B, c|tan. A=, cot. B==3, c=4/c"b%
, b, ¢ B=90°—4, b=a cof. 4, c:ﬁ—:
, @, ¢| B=00°~—A4, a=b tan: 4, c::c—o—:-—‘;-'.
, @, b|B=90°—4, a=csin. 4, b=c cos. A

Sought. Oblique triangles. See fig. (b)s

b__a sin. B
b “sln. 4

. _bsin. A
B Sin. B—--——r

a—b) tan. 34 (4+ B
tan. 14 (4—B) == 1.2 (44 5)

[ If s=34 (a+bta), sin. 34 4=4/CTT T2
= =
cos. V5 A=4/16-0) tan, 14 A =4/ G0
2V =a) 5—b) s—¢) 8
bc

sin, A=

a?'sin, Bain. O
2 sin, 4
area= 5 besinv 4 :

s=14 (a+b+c), area=4/s (s—a) (s—:-b) (s—¢)

area=




TapLg VIIL—NATURAL TRIGONOMETRICAL FUNCIIONS.

Taprn VIII—NatURaL TRIGONOMETRICAL FUNCTIONS.

. Angle
[ Sine. | Tan. | Cotg. | Cosing Angle} Tan, Cosin.

199993
199989

.99985(

09756
.99736
99714
99692
.99668
99644

Angle.




Tapre VIH —Narvral TriconoMETRICAL FUNCTIONS.

Sige. | Tan: Cosin, Angle| Sine. Cotg. {Cosin.

Tanre IX.~CALcULATION OF EARTHWORK.

HEIGHT

Width

.84805 . .78261
.84650 . . 250 |.7807%
.84495 . L7897
.84339
.84182 . 77718
.84025 . 1.228 }.77531
J773417
77162
.76977
.76791

.76604
.76417

.82248
-82082

.81915
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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 O as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heights from 1 to 9 astenths, “Thusif w =16.2 and
h =5.3,cu. yds, =1.484-.028+.089 =1.597 cu.yds. orpractically 160 cu. yds. per 100 ft.
1f wexzceeds 40 ft., use one half and multiply result by 2,if both w and h are large use
ons half of each and multiply.result by 4. Any cross-section may be divided into

trinngles by the followingrule, “To the triangle of the sum of the outside cuts (or fills)
=r}x1. a%nels %S;,he roadbed '——gw. 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 eachside of it ( =h’s)
always subtracting the outer from the inner.




DIAGRAM FOR OBTAINING i . i 0 1000

HORIZONTAL AND VERTICAL
DISTANCES
FROM STADIA READINGS

Enter on the horizontal scale with the value

of the stadia reading or interval times the 80
stadia’ constant {usually taken as 100) and
run vertically upward to intersection with

ling ‘representing the vertical angle. The
location: - of this peint with reference to

the dotted: line marked “ONE” etc..

gives the correction to be subtracted

trom the entering value and to which .
»f+c” (usually aboyt 1 ft.) must 70/
be added to obtain the Hori
Distance  The reading on verticdl
scale plus about 0.1 ft. for each
5° of vertical angle [=({+¢ Sino)}
is the Vertical Distance,

@ 1344 BY JXFINCh

o
<

4

FY
(=]

YERTICAL DISTANCE

I\

VERTICAL DISTANCE

Y
o

100 . 150 200 250 '300 . 600 30 700 ‘s 800 80 900
STADIA READING: X STADIA -CONSTANT , STADIA READING X STADIA CONSTANT
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ne to

=43.9,

thus in example

+(20—16)+2 or 2 ft. added to 41.9
MADE IN U.S A,

v

¥

pes but other widths of

¢ in width of roadbed;

For same slo;

CROSS-SECTIONING.

Roadway 16 feet wide. Side Slopes 1 on 1

For Single Track Embankment.

DISTANCES FROM CENTER OF ROADWAY FOR

ple—If point is 22.6 ft. above grade, how far should it be from center li

e stake point? Ans. from Table 41.9.

Exam

roadbed correct above figures by one-half differenc

above for 20 ft. roadbed distance will be 41.9
For slopes of 1 on 1 see inside of front cover.

be a slop
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