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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE. FORMULAS “ : =
Radius‘::R:mf?)/z (1) Degree-of Curve=D and siﬁ. 7’5:%2 ()]
Tangent=T=Rtan} (3) Length of Curve=L=1002 (4)
Middle ordinate=M= R(1—oos D =Rvers 26y -~ -
Esternal=E=Ttan%- (7) =R-+c0s. 2R (8)=Rexsec %(9)
Long Chord=C=2 R sin.% (10) A=Central Angle |
EXPLANATION AND USE. OF TABLES

Stations—Given P. L==Sta. 161+60.35 to find Sta. of P. C. '
and P. T. A==62° 10" D=8 20’. From Table IV for 1° curve Tee
3454.1 and--814==414.49 ft. From Table V correction==36 or T—
414.85 ft. P. C.=Sta. P.I~T==157 +45.50. Also from (4) L—
746.00 and . T.=Sta. P, C. +1==164 4-91.50. ‘

Offsets.—Tangent offsets vary (approximately) directly with
D and with square of the distance, Thus tangent offsct for Sta.
158 on above curveis2.16 ft. found asfollows. From Table 11T tangent-
offset for 100 ft.==7.27 ft. Distance=158—S8ta. P, C.=b54.50, hence
offset==7.27 (54.50+100)2=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., 34 D for 50 {t,,
ete. For ¢ ft.=(in minutes) .3 x Cx D° or==defl. for 1 ft. froin Table
IIIxC. For Sta. 158 of above curve=3x54.5x% 814==136.2" or
27 16.2", or=2.50x 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 i 91.37. For from Table IV for 1° curve E=060.6
for 8° 20/'==060.6+-814=91.27 and from Table V correction==10 or
E=91.37 ft. Or suppose A=32° and B is measured and found to be
gg :_{8’ What is D? From Table 1V E=230.9 and +-42=5.5 or D==

R e
47 ey




e : 1m
TasLE I—MiINUTES IN DECIMALS OF A DEGREE. TanLe IV.-—TANGEMS AND ExTERNALS 70 A 1° CURVE.

5167 — b : : :
5333 i 1 A Tangent|Extersdal 9:;‘;;:1 Tangent|External|] Central Tangent |External

~

1061.9
10706
107972
10878
1096.4
1105.1

OCOW=TH AW

3

TasLe I1.—IncHES 1IN DECIMALS oF A FooT.

1-16 | 832 | 24 | 8-16 | % | 5-16 | 3 1% 5 37 75
.oosg .0078 .01/54 I 0156 | 0268 l ,o%ol .0/’33 I 03117 ' 0521 , 0625 l L0729

0833 ' 1867 I 2300 ' 333 l 4367 lv.sgoo 5533 ' 6667 l 7500 | 53 l 967 'j ] 142:70

TasLe I11.—Rapir, ORDINATES AND DEFLECTIONS.

Def,
for
1 Foot

Deg.| Radius | Mid. | Tan. | % Deg. i Tan
Offset

~

0° 10’] 34377.5 70
20

30
40

IR DOt

[ETeTaTYy
QOUIok

5729.65
4911.15
4297.28
3819.83
437.87
125.36

2864.93
2644.58
2455,70
229201
2148.79
202241

1910.08
1809.57
1719.12
1637.28
1562:88
1494.95

1432.69
1375.40
1322.53
1273.57
1228.11
1185.78

1146.28
1109.33
1074.68
1042.14
1011.51

082.64

955.37
929.57
905.13
881.95
859.92

SDentnin
ondc 3u85

B oo

OO0 OO HhS

N DN ooon

RPINND enen
D003
[=123=1=)

150.71
152769

1358
1366,

DOND DL D

99‘99999? CO000O oooCO
PO UNONROND

I OOCICITOILICE DN

DWW
o

e
oo

Pt ok ot

et

QoGS nd
oo

43417
44255

D it ot ok ok ok o ok o Sk ok e Yok ok
OWO ~IDDULIOT i GO DY
QCUOUO VIOUNOUO LoUOLS

S b

1481.8
1490.7

CO COCOO OOOLONd

W= ~IOGBOD iR D
O=Th =00t WO

COCD

11053.3

L Note. Chord Deflection==2 times tangent deflection.




v

:{ _ Tapre 1V.—TancEnTs anD EXTERNALS TO A 1° CURvVE. ‘ TABLE IV.—~TANGENTS AND EXTERNALS TO A 1° CURVE

Tangent|External (‘:A"gggl Tangent|External

Central Central 3 1 C C
Ang E o) ] tral [ t .
le Tangent|External ’ - \f“ rla Tangent|External qc:ngrlal Tangent, External quntr]al Tangent|External

1574.7
1583.1

.4
.8
W2
7
.2
7
.2
7
.3
.8
.4
.0
7
.3
.0
.7
4
.1
.9
7
.5
.3
1
.0
.9
.8
7
.6
9.6
.6
.6
.6
N
7
9.8
.9
.1
.2

1250.8
1257.9

1265.0
1272.1
1 1279.3
1286.5
1203.6
1300.9




VI . _ Vil

Tasin IV.—Tancents avp Exremwars 1o 4 1° Cusve. | “Tabue V.~Comsrcrions ror Tangmyrs AXD EXTERNALS,

Thess gorrections are to be added to the approzimate values, found by dividing the
Central Central 1 t, or external, for & 1° curve (Table IV) by the o £ o blain
Central Tangent|External Tangent{External Tangent|{External mera .megexm' or externala. Intermedmg vz!ue: meﬂgl’e”:okourvasxf; :g::.w Tnti

5830.5 8338.7 . For Tangents App

Dzcres 0 Curva

et 00 10 b &

35°|40°[450]5 es'lm'
«22] .25] .28
.34} 139] 45
451 51f 58
58] .67] .75
£9) .79/ .80

.70] .81
.93 1.05, 1 2

womonon

N
30
apH
Lot
&

.68] .85 1 02{1
.76] .95 1 1
+84{1.05
.93[1.1
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by
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4
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B nbiy

o
£
h

=t
=
beb
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For ExrErnarts App

Deoren or Cunva .

Central
gle. 650

W018f

L0470 051
078
127,

179
2247
2315
411

.508

2641
+697} 77|
-845] T922(1;
99411.08
38
‘62

9381109 17Gv:

1.07 11.22




VIl

TaBLE VI.--Correcrions ror Sun-Cuorps anp Long CHORDS.

FOR SUB-CHORDS ADD Excess LONG CHORDS

of arc
per
100 ft.

=)

200 | 300 | 400 | 500

.02
.05
.08

3

199,99(299,971399.92499.85
199,97|299.88{399.70(499 .39
199,93|299.731399,32/498 .63
1909.88:209,511398.781497,57

199,811299,241398.1¢{496.20
199.731298.90{397.26(404 .53
199,63/298.51|396.28[492.57
199.511298.05[395,14{490.31
199,38/297.564/393.86{487,75

101199,241296,061302.42(484,90
12 .90]295.63(389,12{478.34
14 .511294,06/385.221470.65
16 .05(202.25/380,76/461 .86
18, 200.211375.74]452.02

20(196.901287.04/370,17
22196 .32(285,44/364,06
241195.63(282,71{357.43
26/104.871279.76|350.30
28[194.06/276,59|342.69

30193,18/273,20/334.61/373.20
32(192.25|269.611326- 08357 .28
34/191,26(265.81/317.121340.73
36/190.21/261.80(307.77/323.61
38{189.10/257.60/298,03[305.99

40187,94/253,21/287,94{237 .94
42/186.72|248,63)277,51|269.5
44/185.44|243 ,87|266.78(250,8
46/184,10/239.93|255.78(231.95
48/182,71/233.83 244.61J212.92
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Nore.—When & 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 ohtained by using the standard
100 ft. chord. Thus in locating a 14° curve by 25 ft. chords measure 25%.06 -for each
4 chord, Long chords are useful in passing obstacles.

TaprLe VIL-~MoLs ORDINATES FOR RaAILS v FeET.

LENGTH OF RAILS LENGTH OF RAILS.

Deg,
of

13 58 g
BRroWRNGGRP I M

N . .6181.545) 475] 411 .348] ‘204 |
2207|475} . 148/ . 491|424 '361{ :303| .
;223! 188).159) _{.660(.583].508) 438 :374] 1313)

' =4
= &

IX

1 subtract from the slope distance the square of ‘the rise divided by twice’
] the slope distance. Thus for a slope distance of 250.3 ft. and a rise

| distance==250.3—.45==249.85. When vertical angle=V, A, is measured

§ cos.
i ten.

|

SLOPE REDUCTIONS.

When distances arc measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rule:—

of 15 ft. correction=15%-+-2x250.3=.45 (by slide rule) or horizontal

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 .286 X
214 (near enough)==57 and horizontal distance==248.7=-.57==248.13 ft.

See fiz. (). TRIGONOMETRICAL FORMULAS.

b
1l

o B b
il
ala olonloola aloals

sin.

cot.
sec.

éoséc. “A
ForyuLA For SoLving TRIANGLES.
Sought. . Right triangles., Cee fig. (a).
4, B b|sin.A=3, cos. B=73, b= Vm
4, B, ¢[tan. A=, cot. B=3, c=4/a"0%
B, b, ¢|B=90°—4, b=a cot. 4, =gt
B, q, ¢|B=90°—4, a=btan. 4, c=_2r
B, a, b| B=90°~4, a=csin. A, b=ccos. 4

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

b__a sin, B
b T sin, A

B sin. B=b———-s”;‘ 4
A L Blton. 14 (A___B):(a—b) ta:;:ﬁ (A+B)

It s=34 (a+b+c), sin. 35 A=+/TH 0

— — e [ 8=0) (§—C)
4 cos. 35 A=4/10, tan. 14 A =4/ U5 HER)
H =2V G0 G0 5—r)_§
sin, 4 5%

G2 sin, B sin. O
2 sin. A
larea= 34 besin-4

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

arcas=




“TasLe VIIL—NaTursL TRIGONOMETEICAL FUNCTIONS.

TapLe VIIL—NATURAL TRIGONOMETRICAL Funcrions.

Sine. . in. Tan, | Cotg. | Cosin.

Sine. an. | Cotg. {Cosin, | Sine, Cosin

.91355
.91236
91116
90996

.90875
490753

Angle.




TasLe VIIL—NaruralL TRIGONOMETRICAL FUNCTIONS.

Sine,

Angle

Sine.

Cotg.

Cosin,

.83867
.83708
.83549
:83380
.83228
-83066

.82904

174703
174509

74314
74120
73924
.73728
(73531
.73333

.72136
.71934

70711

b b h b
Al Son.a ont-wn:u, Width

TasLe IX.—CarcuLaTion oF EARTHWORE.

HEIGHT
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Cosin.

Table gives cu. yds. in 1 {t. of a triangle of given width®and keight, : Corrections for
tenths of width are one tenth the values found under each height considering thawidths -
from 1 to 9 as tenths and similarly the correctiops for tenths of height are one tenth the
figures opposite width considering the heights from 1 to 9 as tenths. Thusifw =16,2 and
h =5.3,cu. yds. =1.484-.028-.089 =1.597 cu. yds. orpractically 160 cu. yds. per 100 {t.
1f w exceeds 40 ft., use one half and multiply result by 2,if both w and h are large use
ong half of each and multiply result by 4. Any cross-section may be divided into
triangles by the followingrule. To the triangle of the sum of the outside cuts (or filla)
=h, and }5the roadbed =w, add the triangles formed by taking the distance out to each |
breakin turn ( =w's) by the difference between the cuts (or £ills) on eachsidcof it ( =h's)
alwaye 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 a0

stadia constant (usually taken as 100) and

run vertically upward to intersection with

ling representing the vertical angle. The

focation of this point with reference to

the dotted line marked “ONE,” etc..

gives the comection to be subtracted

from the entenng value and to which

wf+c” (usually about 1 ft.) must 70,

be added to obtain the Hori t

Distance The reading on vertical

scale plus about 0.1 ft. for each

6° of vertical angle [=(f+¢ Sino)}

is the Vertical Distance,

54O J.KFINCK

3

i
(=3

Y
QK

w200 250 ‘300
STADIA READING X .STADIA CONSTANT

350

VERTICAL DISTANCE

600

0 700 750 800
STADIA BEADING X STADIA CONSTANT

850

VERTICAL - DISTANCE
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P

=43.9,

line to
r widths of
hus in example

MAGE IN 1.5 A,

3t

’

+2 or 2-ft. added to 41.9

or same slopes but other wi

hoI':y far should it be from center

+(20—16)

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

For Single Track Em‘bankment.

point? Ans, from Table 41.9,

751
2 53.3
7 154.8

9

q

DISTANCES FROM CENTER OF ROADWAY FOR

ple—If point is 22.6 ft. above grade,

5151
0]563
5(54

56.0| 56

33 || 57

pe stake : "o s¢
roadbed correct above figures by one-half difference in width of roadbed

Exam

be a slo

31 i 54
32

35 | 60
36 1 62
37 | 63
38 {1 65
39 | 66

30 |l 53
34 11 59

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