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EUGENE DIETZGEN CO.
DRAWING MATERIALS, MATHEMATICAL and
4 SURVEYING INSTRUMENTS e
_Chicago HNew York : San Francisco  New Orleans = Pittsbure  Toronto
Distances from Center of Roadway for Cross-Sactioning

Roadway 16 feet wide: Side Slopes | on L.
For Single Track Embankment.
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example above, for 20 ft. roadbed distance will be 30.6-}-(20—16;

30.6 =32.6.. For slopes of L on 114 seeinside of back cover. & . ; - .
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[ DIETZGEN'S RAILROAD CURVE
e AND

REDUCTION TABLES
Copyrieht; 1914, by Eugene Dietzzen Co., New York City

4

CURVE FORMULAS
Radius=R=_.% (1) Degree of Curve=D and sin. =2®
Tangent:T.—éRtan% (3) Length of Curve=L=100§ 4)
Middle ordinate=M= R(1—cos. % (5) =Rvers % ()
Extemal:E:Ttan%— o) =-fR-:—cos.§--R(8)=Rexsec-§-(9)
Long Chord=C=2 R sin.§ (10) A=Central Angle
EXPLANATION AND USE OF TABLES

and P. T. A=62" 10’ D=8° 20/. From Table IV for 1° curve Toe
8454.1 and 81441449 ft. From Table V correction==36 or Te=
414.85 ft. P. C==Sta. P.I—T=157+45.50. Also from (4) L—
746.00 and P. T.==Sta. P. C. +1=164 +91.50.

Offsets.—Tangent offsets  vary (approximately) directly  with
D and with square of the distance. Thus tangent offect for Sta.

offset for 100 ft.==7.27 ft. Distance=158-Sta. . C.=54.50, 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 {t. ’
~ 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
IIxC. For Sta. 158 of above curve=—3x545x 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" cete.
+ , 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==060.6
for: 8° 2Q'==060.6+81¢=01.27 and from Table V correction==.10 or
E==91.37 ft.  Or.suppose A=32° and E i8 measured and found to be

Stations.—Given P. 1.==Sta. 161 +60.35 to find Sta. of P, C.

158 on above curveis 2.16 ft. found asfollows. ' From Table ITT tangent.

gg .of& What is D?  From Table 1V E=230.9 and +42-=5.5 or D—

1

w— m—
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. TaBLE I.—MINUTES IN DECIMALS OF A DEGREE.: ‘ ! Tapre IV.~TANGENTS AND EXTERNALS 70 & 1° Curyvz,

700 | - Central Central
‘;  Central |p, oo ont| Extirnal ﬁg}'g Tangent[External qug{e Tangent | External

Angle

~|

1° 50.00

,9833
.8333 1.0000_"

COUNADRBWISP

s

TasLe I1.~INcaEs 1y DECIMALS OF A Foor.

G085 | 3552 | ot | 35 odbs | ,giégj s | oltr , oy , s | e

1 2 3 4 5 6 7 8 9 10 11
0833 , 1667 l .2500 l 3333 l 4167 '_.5000 , 5833 ’~.6667 , L7500 ‘ .8333 , 9167

TaBLE IIL-—RADIr, ORDINATES AND DEFLECTIONS.

< Def. < Def.
; i Mid, Tan :
Deg. | Radius Deg, Radius ” for : : :

& € Oiset |y Root] | : 18340

19374
200.08

-

34377.5 7°

17188.8 .

11459.2
8594.42
6875.55

5729.65

BT

b0 to b
QUNOO

VNN

125.36

2864.93
2644.58
2455.70
229201
2148.79
2022.41

1910.08
1809.57
1719.12
1637.28
1562:88
1494.95

1432.69
137540
1322.53
1273.57
1228.11
1185.78

1146.28
1109.33"

WM

DO SN
PN Choo

<>
(=]

QROwn

R 090060 10 00 0o 6o
[ e PN P

CPCH O OB i s
SR 50 By by ;
LCOTLOND QONOULd

1481.8
1490.7

Do
SES

250.79
240,49

993.12
1001.7

1010.3
101879
1027.5
1036:1
10447

MNot Chord Deflection==2 tires tangent deflection. . ce :: : 25.70 1053.3

21.64
2250
23.35
24,19
25 .
25.

»

VOOV SO

oo mIAY: ITHD O
Rt e

8

—
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¥ /
TasLe IV.~TANGENTS AND EXTERNALS TO A 1° Curve. Tasre IV.—TiNGENTS AND EXTERNALS TO A 1° CURVE.

Ceatral

Anule Tangent|External

: . ‘Cental
?{‘:;feal Tangent|External CAe:;;f:l Tangent|External i CAC;‘;}':I Tangent|External %egggl Tangent|External ?fggf: Tangent|External

48936
'4908.0
4922.5
. B 4937.0
4137.4 . i 4931.5
4150.1 . 4066.1

4980.7

29001 s w1

e LAt

Py

oo

178617
1796.0°




Vii

gL

Tasre IV.—~TaNGENTS AND EXTERNALS TO A 1° CURVE, PABLE V COHRECTIONS ¥0R TANGENTS AND EXreanaLs,

. ‘Theze corrections sra to be added to the spprozximata values; found by dividing the
Central Central Central tongens, or external, for a 19 curve (Table IV) by -the degres of curvs, in order to obigin
Tangent(External|| Angle |Tangent|External Tangént{External the trus fangents, or externals,  Intermediate valuea may bo obtained by interpolation,

Fonr Tawaznts App

5830.5 B , 6950.6
. . Drores or Cupve

160 25° 1307 {350 fapol 450 650|700

.09 .18] .16 .22¢ 251 .28
34419} L2410 .29 .34) .39

.19 .32 .39] .45 .51
«24] .33] .40; .49] .58] .67

134409 ‘ -1 | 4606, ' .
' .20 301 .49] 6ol .e9l .79
34570 . .34 .58] [69] .70] .81
' 40 -67{ .30i .9311.06
44 .76] .91{1.06/1.23
b1l .8s8f .85/1.02[1.191.36
57 .95/1.14/1.32]1 52
.63 171
.69 .64/1.88
.76

.80|2.06
.83 .982.27
901 i

1 15{2.486
1.00 .36/2.70

1.09

1.19

79[L.
86(1.30
1.56

S

e !

3
=
»
k=]

L e A A

Dot B
PB O O 3

[
&
I

e
SL5H BR

X CORIDI DD DD b b fred e et

.1013.4413,
3.40[3,77

3.70
4.02)
4.40
5.81

6.44/7

&
Ot T

ol
iy
OO i DD

s

Nooe

M IO DI DD R b bk
Lo LT LT TS ST X Xy yueyury

s OV
e Y SE 4]

ot 25 0 1D
R RBBY

3
-3

Y

For ExTEanars App

Droren or Curve .

S

Central,

L91011.07
1.06 [1.25
1.22°11,43
1.63 [1.91

2.19 12.57
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TasLE VI.--CorrecTions For SuB-CHORDS anD Long CHOEDS, ’ -SLOPE REDUCTIONS.

TFOR SUB-CHORDS ADD Breess LONG CHORDS When “distances are measured on a.slope they may be reduced to
of o the equivalent horizontal distance by the following approximate rule:—
100 tt. 200 {300 | 400 | 500 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
199.991299.971399.92/499,85 of 15 ft. correction=15%-+2X250.3=.45 (by slide rule) or horizontal

199.,971299.88/399.701199 130 . ) A
199.931209.731399.32/498 | ' distance=250.3—.45=—249.85. When vertical angle=V A. is measured

199.86/209.511393.781497..57 ! horizontal - distance=slope distance—slope distance ({1—Cos. V. A.).
199.811209.24/398. 101496, Thus for slope distance of 248.7 ft. and V. 'A. of 4° 20’ from Table VIII

%gggg 533 :g? ggg :gg 28%{ f Cos==.99714 and correction==1—.09714—.00236 per foot or total of .286 X

{33;?5}; 33?;22 ggg:éé ig?; 234 (near enough)=.57 and horizontal distance==248.7-—.57==248.13 ft.

19 e et
i 5, W1 .
198.511294.06/385 221470 . See fig. (a).
108.05[292,25(380.76[461 . .

197.54]200.21[375.74[452 sin,

198.001287.94/370,17/441 Cos.
196.32|285.441364,06{429 .
\ .711357.431416.5
279.76/350.30(402,
276.59(342,65)388.

193.18(273,20{334.61,373.
192,25/269,61]326-,08(357 .
191,26/265,81 .12(340,
190.21|261.80(307.77(323.
38/189.10{257.60/298.03{305.

40/187.94(253, 211287 .94|287 . . . ForMULA FOR SoLving TRIANGLES.
421186.72|248,631277.51 269,

441185,44/243,87/266.78|250.85 ; : o
46/184,10/239.93 255.751231,95 - Sought. Right triangles.  fee fig. (a).

48(182.71(233,83 /244 .51(212 92 4, B. blsin. A=2, cos. B=2, b= 4/cta) )

Note.~—When g chord of less than 100 ft. is used the corrections given in the above £ : A, B clton, A=-2 cot. B=2 c=4/at+be,
4 table shouéd' b%addﬁd {.got?o nominal llelnghth lv:{)k‘ chg:;% to gc;)t the {icrggth Whic}lll shoulg b; : 1 & hand b1 o2

used in order that the t. points will check wit ose obtained by using the standar L Lia
100 ft. chord. Thus in locatixr)xg a 14° curve by 25 ft. chords measure 257,06 -for each | B, b, ¢/B=90°—4, b=q cot. 4, C= s
chord. Long chords are useful in passing obstacles.

o]

DOADO ORI

TRIGONOMETRICAL FORMULAS,

b
Il

N
il
sla slasileoiaaloala

I

(@

)

N

98
06
15
25
.2 35
3
.48
69

.18

~qmTiRb oo

DCINg HNMA&
b dd ekt ek e ekt
a1 S CICTCI S

ks
el T Y =Sy yrywy
N E )

NOOS

-4
57
168

1
1
1
1
1

o n

B, a, ¢|B=00~4, a=b tan. 4, c:;o?_b—m
TaprLe VII.~Mmors ORDINATES FOR RAILS IN Fezr, . B, a, b|B=90°=4, ‘a=csin. 4, b=¢cos. A

LENGTH OF RAILS LENGTH OF RAILS y Sought. : Obliqus triangles, . See fig. (b).
g M : asin. B
. b b= :

““sin. 4

, B sin. sz————s";' 4

I _.(a==b)tan. ¥4 (A+B)
013).011/.009]. 366 170} , tan. 14 (A—B)=———tt
2029].02 : -378{'333|.290] 2521 '513] . %0} : L paE .
080|001 043 3|.371) 324] 280 58] 200] aag | - If s=14 (a-+b+e), sin. 14 A=+/TT =0
.074] 063|053 .445.302| 3411 :296| :250] .212) =3 ST
-088/ 076|064 -466( 410|357/ ‘292 ) cos. 15 A=4/£=0) tan, YA=v/50050,
. sin. A_z]/(s—-a) b(.:—b) (5—0c). 8

26 {24 28 {26

o

T R ——

a?sin. B ain., C
-1511.128}, . . 3 . 2 sing A

.254 .222], ] .618.645].475] .411].348} 294/ .24 : = s

.275] .23 175].148.122 . . .303{.250 . area= 14 besin- 4
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“TasLE VIII.~NaTturar TriconoMerRical FoNcrions,
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Sine.
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TasLe VIIL—Naruran TrRIGONOMETRICAL FUNCTIONS.
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Tasre IX.—Carcvrarion oF EARTEWORE.

TasLE VIIL-~NaTurar Tr1coNoMETRICAL FUNCTIONS.
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Table gives cu. yds. in 1 ft. of a triangle of given width®and beight, Corrections for
tenths of width are one tenth the values found under each height considering the widths
from 1 10 9 as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heights from 1t0 9 astenths, “Thusif w =16.2 and
Angle. * b =5.3, cu. yds, =1.48+.028+.089 =1.597 cu.yds. orpractically 160 cu. yds. per 100 ft.

: P If w exceeds 40 ft., use one half and multiply result by 2,if both w and b are large use
oné 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 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 sidc of it { =h's)
always subtracting the outer from. the inner.

/







ple

=43.9,

a

933
4 34
935
4| 36
9| 37
438
9|39

MADE IN U. S A; 1

For same slopes but other widths of

roadbed correct above figures by one-half difference in width of roadbed; thus in exam
above for 20 ft. roadbed distance will be 41.94-(20—16)+2 or 2 ft. added to 41.9

For slopes of 1 on 1 see inside of front cover.

how far should it be from center lino to

&

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

For Single Track Embankment.

DISTANCES FROM CENTER OF ROADWAY' FOR

Example—If point is 22.6 ft. above grade,
be a slope stake point? Ans. from Table 41.9.

36 || 62

37 | 63
38 || 65
39 |1 66
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