


EUGENE DIETZGEN CO.
DRAWING ‘MATERIALS, MATHEMATICAL and
. SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans Pittsburg Toronto
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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1001
11.0(1
120(1
1301
1401
15.0 (1
16.0|1
17.0|1
1801
19.01
20.0 | 2
21.0 | 2
22.0|2
23.0 |2
2402
25.0 | 2
26.0 | 2
27.0| 2
28.0| 2
29.0 | 2
30.0|3
31.0|3
32.0|3
33.0(3
34.0(3
lI35.0]3
36.0 | 3
37.0|3
3803
39.0 |3
40.0 | 4
41.0|4
42,0 |4
43.0 |4
44.0| 4
45.0 | 4

Sy o9

47.6_ 47.8
48.61 ¢ 48.8

Example—If point is 22.6 ft. above grade, how far should it be from center line
to be a slope stake point? 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
example above, for 20 ft.roadbed distance will be 30.64-(20—16)+2 or 2 ft. added to
30.6 =32.6. For slopes of 1 on 114 seeinside of back cover.

Copyright, 1914, by Eugene Dietzgen Co.
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The paper stock of this book is made

of a high grade 509 rag paper

having a water resisting surface

and is sewed with Bing Special

Enamel Waterproof Thread.
Made in U. S. A.
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DIETZGEN'S RAILROAD CURVE
AND
REDUCTION TABLES

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

CURVE. FORMULAS

Radius=R=2"7 (1) Degree of Curve=D and sin. =8

Tangent=T=Rtan} (3) Length of Curve=L=100% (4)"
Middle ordinate=M= R(l-f:os. §-) (5) =Rvers % (6)
External=E=Ttan%- (7) =R-+cos.2~R(8)=Rexsec £(9)
Long Chord=C=2 R sin.§" (10) A=Central Angle
EXPLANATION AND USE. OF TABLES

Stations.—Given P. I.==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 T=
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=
7468.00 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 offsct for Sta.
158 on above curveis 2.16 it. 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=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 x 688.26)=2.16 ft.

Deflections.—Deflection angle=3% D for 100 ft., 3£ D for 50 ft.,
ete. For ¢ ft.=—(in minutes) .3xCxD° o fl. for 1 ?t. froin Table
IIIxC. For Sta. 158 of abbve curv 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' 4+8° 20 +2=6° 26.2', gtc.

___ Externals.—May be found in similar manner to tangents. Thus
E for curve above is 91.37. For from /Table 1V for 1° curve E=960.6
for 8° 20/=960.6+814=91.27 and from Table V correction=.10 or
E=91.37 ft. Or suppose A=32° and E is measured and found to be

g°2 é‘& What is D? From Table’ 1V E=230.9 and +42=5.5 or D=




TABLE I.—MINUTES IN DECIMALS OF A DEGREE.

S|

CONINARN-|

3

.1833
2000

5167
.5333

TasLE II.—INcHES 1N DEciMALS oF A Foor.

1-16
.0052

3-32 1%

3-16

8 A |5—16
-0078 | .0104 | .0156 | .0208 | ,0260

s | oty | o | otbs | o

.0;33 | .16257 I .25300 I .3;33 I .41567 I .5(?00

7 8 9 10 11
.5833 ' .6667 | .7500 ' .8333 I 9167

TasLe II1.—Rap1r, ORDINATES AND DEFLECTIONS.

Deg.

. Mid.
Radius l Ord.

Tan, Dgf,'
1 Foot

Deg.

Mid.
Ord.

Tan

Def.
{

or
1 Foot

0° 10’
20
30
40
50

34377.5

17188.8

11459.2
8594.42
6875.55

5729.65
4911.15

2864.93
2644.58
2455.70
2292.01
2148.79
2022.41

1562:88
149495

1432.69
1375.40
1322.53
1273.57
1228.11
1185.78

1146.28
1109.33
1074.68
1042.14
1011.51

982.64
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TaBLE IV.—TANGENTS AND EXTERNALS 70 A 1° CURVE.

Tangent

Extérnal

Central Tangent|External

Central

Anglo Tangent

External

50.00
58.34
66.67
75.01
83.34
91.68-

100.01
108.35

150.04
158.38
166.72
175.06
183.40
191.74

200.08
-208.43
216.77
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585.36
593.79

1001.7

1010.3
1018.9
1027.5
1036.1
1044.7
1053.3

1061.9
1070.6
1079.2
1087.8
1096.4
1105.1

1113.7

1209.2

1217.9
1226.6
1235.3

1252.8
1261.5

1322.8
1331.6
1340.4

1410.9
1419.7

1428.6
1437 .4
1416.3
1455.1
1464.0
"1472.9

1481.8
1490.7
1499.6
1508.5
1517.4
1526.3

211.48
213.86




Tasig IV.—TaxaeNTs AND EXTERNALS TO A 1° CURVE. “TanLe V.—CoRRECTIONS ¥OR TANGENTS AND ExTERNaLs,

Thesa corrections are to be added to the approximate values, found by dividing the

Central. Central Central tangent, or external, for a 1° curve (Table IV) by the degree of curve, in order to obtain
Tangent External|| Angle |Tangent|External Tangent|External the trus tangents, or externals. Intermediate values may be obtained by interpclation.

For TangEnTs ADD

5830.5 | 2444.9 s 8.1 8336.7
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= ohes e
e O €
8 K8x% 8%

by




IX

TasLs VI.--CoRRECTIONS FOR SuB-CHORDS AND LonG CHORDS. SLOPE REDUCTIONS.

FOR SUB-CHORDS ADD [ Excess LONG CHORDS ‘ When distances are measured on a slope they may be reduced to
ot 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 ft. and a rise
199:991299.971399.921499.85 of 15 ft. correction=15%+-2X250.3=.45 (by slide rule) or horizontal

199.93(299.73 2 igglgg distance=250.3—.45—=249.85. When vertical angle=V. A. is measured

i ARE0T j horizontal distance=slope distance—slope distance (1—Cos. V. A.).
100. 71200 2of308-101408.%0 ! Thus for slope distance of 248.7 ft. and V. A. of 4° 20’ from Table VIII

199,631298.51(396.28/492.57 Co0s=.99714 and correction—=1—.99714—.00286 per foot or total of .286 X
{83;3; %3?;2:; Sgggéé g 214 (near enough)=.57 and horizontal distance=—248.7—.57=248.13 ft.

199.24/206.08/392.42/481.90 | |
105.00|205 93198038 e Sce fig. (a). TRIGONOMETRICAL FORMULAS.
198.05/292.25/380.76/461 .86 ?

197.54/200.21|375.74/452 .02 sin. A

196.901287.04/370,17(441.15 cos.

196.32(285.44(364 .06/429 .30

31282.711357.43/416.53 tan.
279.76/350.30(402.89

276.59/342.69(388 42

193,18(273.20(334.61,373.20
192,25|269.61|326-,08/357 .28 : sec.
191.26(265.81(317.12|340.73
190.21/261.80/307.77(323 .61 ; cosec. A
189.10{257.60/298.03/305.99

187.94(253,21/287 ,94/287 .94 ForMULA FOR SoLviNG TRIANGLES.
186.72/248.63(277.51(269 . 54

192 100599 oaloe0-251280.83 Sought. Right triangles. Sce fig. (a).

233.83 212, s
182.71]233.823 244'614 2.92 A4, B. b sm.A=%, COS. B:.’i’ b= 4\/(c+a) (¢c—a)
Note.—When a chord of less than 100 ft. is used the corrections given in the above

A A8 =2 c=qfaTion

table should be added to tlrxc nominal Xlelnghth l(()f Chtfrt(kix to gebt the ]dc?;gth vvhic}};1 shoulg bj | 4, B, ¢ftan. A= b cot. B= by © 2
d in order that the 100 ft. points will check wit ose obtained by using the standar. 4
100 ft. chord. . Thus in Iocan};g & 14° curve by 25 ft, chords measure 257,06 -for each ; B, b, ¢|B=90"—4, b=acot.A, ¢
chord. Long chords are useful in passing obstacles.
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5| .98
4/1.08
4(1.15
5/1.25
6/1.35
711.46
911.567
1{1.68,

e h e

.0
o1
2
.3
4
b
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8

Wik
Tsin. 4°
B, a, ¢|B=00°—4, a=btan. 4, c=r
TasLe VIL.—MmpLe ORDINATES FOR RAILS 1y FeEr. g B, a, b|B=90°—A, a=csin. 4, b=c cos. A

LENGTH OF RAILS. LENGTH OF RAILS. Sought. e Oblique triangles, See fig. (b).
_asin,

b b= sin. A

B sin. B=b——s";' S

273l 23 .170]. tan. 14 (A_B)=@'_M$ﬁ“—im
If s=14 (a-+b+c), sin. 15 A=4/ET =

cos., 14 A= ﬁfr‘ce),tan_ %A='\/“’If§i’.,7",
sin, A=2VG6"0 G0 G=h) §

28 | 26

-390|:
8311 4691 408) 354
117 .0 873 508 2387 : arca=2tsin. Bsin. C
-268]. 19).161).128) 405 -94].524 457 3901 335 233 ST :
.312|:275| .239| -207| 475 . 148|122 -638].664| .401| d24] . area= Y besin- 4

.334/.295|.257|.2231.188.159) 131/ ) 1.6601.583. 4 . =14 (a+b+c), area=4/5 (s—a)(s—b)(a—-c)




“TaBLE VIII.—NATURAL TRIGONOMETRICAL FoNcTIONS, TasLe VIII.—NATURAL TR1GONOMETRICAL FuNCTIONS,

Sine. Cosin, Angle| Sine. i - Sine. . | Cotg. [Cosin, Angle Cosin.

.99847
.99831
.90813
99795
99776

.99756
.99736
.99714
.99692
99668
99644

.99619
90594
.99567
.99540
.99511
.99482

.96593
196517
196440
-96363 : 3 .300 |. : { 632 | ‘
.96285 : : 1282 |, 621 | | 3
.96206 16208 | 1. i

Sine. | Angle.




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 80
stadia constant (usually taken as 100) and
run vertically upward to Intersection with
ling representing the vertical angle. The
Jocation of this point with reference to
the dotted line marked “ONE,” etc..
gives the correction to be subtracted
from the entering value and to which
wf+c” (usually about 1 ft.) must

be added to obtain the Horizontal
Distance The reading on vertical

scale plus about 0.1 ft. for each

5° of vertical angle [=(f+¢ Sino)]

ts the Vertical Distance.

9% BY J.CFUICh

8
8

~
A
3

5
YERTICAL DISTANCE
3
VERTICAL DISTANCE

13
¢

&

w200 25 1300 0 t “0 700 %0 800 (1] 900
STADIA READING X STADIA CONSTANT STADIA READING X STADIA CONSTANT







ter line to
pes but other widths of

e in width of roadbed; thus in example

15

For same slo

Side Slopes 1 on 1
+(20—16)+2 or 2 ft. added to 41.9 =43.9,

For Single Track Embankment.

CROSS-SECTIONING.

point is 22.6 ft. above gradé, how far should it be from cen

ke point? Ans. from Table 41.9.

DISTANCES FROM CENTER OF ROADWAY FOR
Roadway 16 feet wide.

le—If

P
pe sta ]
roadbed correct above figures by one-half differenc:

Exam

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

be a slo




