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EUGENE. DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICAL and

SURVEYING INSTRUMENTS
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Side Slopes 1 on 1.

For Single Track Embankment.

Distances from Center of Roadway for Cross-Sectioning
Roadway 16 feet wide.
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Example—If point is 22.6 ft. above grade, how far should it be from center line

; thus in

figures by one-half difference in width of roadbed
ve, for 20 ft. roadbed distance will be 30.64 (20—16)+2 or 2 ft. added to

s of 1 on 114 see inside of back cover.
Copyright, 1914, by Eugene Dietzgen Co.

to be a slope stake point? Ans. from Table 30.6. For same slopes but other widths
For slope:

of roadbed, correct above

. example abo
30.6 =32.6.
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DIETZGEN'S RAILROAD CURVE

‘15 1 AND 7
REDUCTION TABLES

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

Ra.dius:R:kmf(l))/2 (1) Degree of Curve=D and sin. %:5—3_0 @) L=
Tangent=T=Rtan% (3) Length of Curve=L=100§ 4

Middle ordinate=M= R(l—cos. %) (5) =Rvers ‘% (6)
External:E:Ttan%— (7) =R+ cos,% —~R (8)=Rexsec% 9)

Long Chord=C=2 R sin.g (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.L—T=I157 +45.50. Also from (4) IL—
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 offset for Sta.
158 on above curveis 2.16 ft. found as follows. From Table ITT 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 + (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
IIIxC. For Sta. 158 of above curve—.3x54.5x814=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 18 115.87 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=115.87  Or suppose A=32° and E is measured and found to be
42 ft; What is D? From Table IV E=230.9 and +42—=5.5 or D=
5° 30/.




TABLE IV.—TANGENTS AND EXTERNALS To A 1° CURVE.

417/
ig Tangent|External
44
45 | . A
46 | . 5 3 .00 551.70 L 1061.9
47 J .34 560.11 . 1070.6
48 | . g 6 .67 3 568.53 3 1079.2
o | : 01 576.95 | 28 1087.8
50 | . L .34 585.36 . 1096 .4
.68 593.79 : 1105.1

Central
Angle

Central

Tangent|External Tl

Tangent

[=X-X--E N R )

[y

Tasre II.—IncuES 1IN DECiMALS oF A Foor.

3-32 1% '3~16‘ bt |5—16 3% ’
.0078 | .0104 | .0156 | .0208 | .0260 | .0313 | .0

.01 : 602,21 . 1113.7
57 37 | 7 .35 2 610.64 d 1122.4
7 | 0521 | .0625 | .0729 .68 . 619.07 : 1131.0
= ——; .02 ; 627 .74 : 1139.7
2 3 4 5 6 7 8 9 10 1l .36 : 635.93 : 1148.4
.1667 | .2500 | .3333 | .4167 | .5000 | .5833 | .6667 | .7500 | .8333 | .9167 ! ¥ I 1157.0

¥
41

TaBLE TII.—Rapiz, ORDINATES AND DEFLECTIONS. | . . . Hgsj
= ! 3 # 5 4.4
s Def. : - | Def. [
: Mid Tan. s Mid. Tan ! o g . . 1183.1
Radius d for Deg. Radius < for o ’ . : 11
Ord. | Offset 1 Foot Ord. | Offset || oot ! ) 3 ? =% 128(1)?

’s. -
(55 9.02
.84

7.89

34377.5 5 .145
17188.8 B 291
11459.2 = .436
8594.42 582
6875.55 5 727

5729.65 5 .873
4911.15 .018
4297.28
3819.83
3437.87
3125.36

2864.93
2644.58
2455.70
2292.01
2148.79
2022.41

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

982.64

955.37
929.57
905.13
881.95
859.02

139.11
141.01
142.93
144 .85
146.79
148.75

150.71
152.69
154.69
156.70
158.72
160.76

162.81
164.86
166.95
169.04
plriaars ]
178.27

175.41
177.55
179.72
181.89
184.08
186.29

188.51
190.74
192.99
195.25
197.53
199.82

202.12
20444
206.77
209.12
211.48
213.8¢
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Note. Chord Deflection=2 times tangent deflection.




TasLe IX.—CALCULATION OF EARTHWORK.

TaBre VIIL—NATURAL TRIGONOMETRICAL FUNCTIONS. HEIGHT

—
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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 ¥re 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. or practically 160 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 % 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

80

Enter the horizontal scale with the
value of the stadia interval X the
stadia constant (usually 100 and
run vertically upward to inter-
section with the line represent- g
ing the vertical angle. The
location of this point with ref- [[f'
erence to the dotted lines 65
marked **one” &c. gives the
correction to be substracted
from S /1 to get the hor-
1zontal distance. Reading
on vertical scale equals g5
vertical distance
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how far should it be from center line to

Side Slopes 1 on 114,

For Single Track Embankment
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le 41.9. F.

oadbed correct above figures by one-half difference i
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1be 41.94-(20—16)

f 1 on 1 see inside of front cover.

CROSS-SECTIONING.
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Roadway 16 feet wide.
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