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EUGENE. DIETZGEN CO.
DRAWING MATERIALS, MATHEMATICAL and
; SURVEYING INSTRUMENTS. :
Chicago New York  San Francisco  New Orleans  Pittsburs _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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The papet 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 T. S. A.
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Ezample—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 othér widths
| of roadbed, correct above figutes by one-half difference in width of roadbed; thus in
exarople above, for 20 ft. roadbed distance will be 30.6+4(20—16)+2 or 2 ft, added to
30.6 =32.¢ For slopes of 1 on 114 seeinside of back cover.,
i Copyright, 1914, by Eugene Dietzgen Co.
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DIETZGEN’S RAILROAD CURVE
AND :
REDUCTION TABLES

Copyright, 1914, by Eusene Dietzgen Co., New York City
Ar

. CURVE. FORMULAS
Radius=R=557 (1) Degree of Curve=D and sin. 2=% @
Tangent:T:Rtan%— (3) Length of Curve:L:lOO% )
Middle ordinate=M= R(l—cos. 5) (5) =Rvers 3 (6)
Extemal:E:Ttan%— ) =R+cos.%—R (8)=Rexs’ec-%(9)
Long Chord;C:Z 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=
746.00 and P. T.=Sta. P. C.4L=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 curve is 2.16 ft. found asfollows. From Table IT1 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 fit. :
Deflections.—Deflection angle==15 D for 100 ft., 14 D for 50 ft.;
ete. For ¢ tt.=—=(in minutes) .3 x Cx D° or==defl. for 1 ft. from Table
TIIx C. For Sta. 158 of above curve==.3 x 54.5 x 814=136.2"  or
| 2° 16.2/, or=2.50 x 54.5==136.2’ from Table II. For Sta. 159 deflec~
tion angle=2° 16.2" +8° 20’ +2=6° 26.2', etc. :
| Externals—May be found in similar manner fo tangents, Thus
‘T for curve above is 91:37, For from Table IV for 1° curve E=960.6
Tor §° 20/==060.6-814==01.27 and from Table V correction==10 or
E==01.37 ft. - Or suppose A==32? and B is measured and found to be
goz 3f8, What is D? From Table 1V E=230.9 and +42==5.5 or D==.




TasLe I—Minvres 1y Decivars or A DEGRER, ' ; : Tasre IV—~TANGENTS AnND ExrerNvaLS 6 A 1° CorvE.

~

Central

Central
Angle

Tangent{External Angle

Tangent|External Tangeni

1061.9

103.97
105.60°
Tasre II.—Incaes 18v DEciMaLs oF A Foor. . oLl . . . 7 | 107,21
1-16 | 332 | 34 1 8-16 | 1Z_ | 5-16 | 3 17 5% 37 7% ‘ SN
ot l Sors | ofba I 0156 l 0508 | 0260 .(ﬁis ' 0417 ' 0521 | .0625 ' 0729 :
' '133.36

0833 | 1867 ' 250 | 3333 ! Ader l.sgoo 5933 ' 6057 | 7200 | shaa | oier | ; s 141.70

Bonaoananm I""

TasLz IIL.—RApir, ORDINATES AND DEFLECTIONS.

Deg. | Radius i 0’%‘:& Deg. | Radius g[r"‘il

1200.5
1209.2

B LY
8

0° 10’| 34377.5 7° 819.02
20 1.17188.8

30 | 11459.2

40 | 8594.42

6875.55"

5729.65
4911.15
4297.,28
3819.83
437.87
125.36

2864.93
2G44.58
2455.70
2292.01
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
1074.68
1042.14
101L.5¢

082.64

955.37
929.57
905.13
881.95
859.92
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: L Note. - Chord Deflection=2 times tangent deflection.
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Tasue IV.~TANGENTS AND  EXTERNALS TO A 1° CURVE.

TapLe IV.—TaneEnTs aND ExTERNALS TO A 1° CURVE,

Central = .
Angle |Yengent|Esternal (ifgggl Tangent| External qf;:gg‘l Tangent{External gﬁ‘g:l Tangent|External

Central

Central
Angle

“Angle Tangent|External

Tangent|External

2142.2 . 2732.9

1308.2
1315.6
1322.9

2247 3

2257.0
2266.6

1797.4
1806.6

1740.8

1749.9
1759.0
1768.2
1777 .4
1786.7
1796.0




VII

TABLE 1V.—TANGEms AND ExtmeMars 10 A 1° CURVE.

" Central Central Central
Angl

Tangent|Externalll’ Angle {Tangent External Tangent|[Kxternal

3278.1 |11l
820941

-3440.9
3457.6

3474,4
3491.3

*4606.0

4628.6

the true tangents, or externals, Intermediate values inay be obtaine

TasLn V.~CORRECTIONS FOR TANGENTS AND EXTERNALS,

These corrections are to be added to the spproximate values, found by dividing the
tangent, or external, for a 1° curve (Table IV) by the degree of curve, in order to obtein
d by interpolation.’

For Tangents. Abd

Drcres oF Curve

33° 65°|70°

52
1
8|
.76 . . .80{2.06]
.83(1. . . .9812.2
91 . . .15(2.46
1.00 . . 2.70
1.09(1. . . 2.94
1.19[1, . . .8013.20
1.30i1, . . .0813.50(3.
1.56 4.2114.76

1.93[2.. .45/5.11(5.77

1.
1

1.
1.
1.
1.

3
PO T R oY=y
WO 010 pt S
228 8398 ERNE
=

For ExTErNaLs ApD

Drcren or Curva

400

.011
.029
045
074

103
.153
2203
+254

.305
3814 .420
4571 .

.554

8] .652
. 77 .
7871 90311,
'.926{1.06

1.07 |1.22 j1.

2.57 {2.95




IX

TapLe VI.-~CorrectioNs FoR SuB-CaORDS AND Long CHORDS.

FOR SUB-CHORDS ADD Frcess LONG CHORDS _
. of are)

o

200 | 300 | 400 | BOO

per.
100 ft.

.02
.05
.08

3

199,991299.971399,92(499,85:
199.971299,88|399,701499 .39
199.931299.73|399,32498,63

199,811299,24|398.10|496,20
199,73 97,261494,53
199.63(208.51/396.28/492,57
199.51/298.05(395.,14/490.31

BOIOGI deItor

199.24/296,96(302,42:484.,90
198.90|295,63/389.12
198.511294,06{385.22 .
198.05/202,25|380.,761461.86
8/197.54(200.21/376,74[452.02

196.32(285,44/364,06/429,30
195.63(282.711357 .431416 ,53
194.87(279.761350.30{402.89
194,06{276.59[342,69/388.43

193,18]273.20|334,611373.20
192,25 326.08(357.28
191,26 340.73
190,21, 307.77(323.61
189.10]257,60/|298.03/305.99

187.94/253,211287,94:287,94
f 186.72/248,631277.51|209.54
.0 185,441243,871266.78/250.85
.4 184.10|239.93|255.78]231.95
72 182,711233.83{244.51/212,92

“ee
_OW
RRE3

[
3 1Y b »
[ yeryurym ey ry ey

1

1
35|1
46i1
571
691,
811

DO
RN RO G

Norp.~—~When & chord of less than 100 ft. is used the corrections given in the above
table should be added to the nominal length of c¢hord 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° turve by. 25 ft. chords measure 25,06 .for eéach
chord. Long chords are useful in passing obstacles,

Tastn VIIL.-~Moors OrpIvATES ForR RAiLs v Ferr.
LENGTH OF RAILS )

LENGTH OF RAILS.

26 ) 24

.236}.200].
01.252{.213(.

.309t,262( 2221,
.825},275],233].
.338],287},243[.
.3541,299].2531.
.367(.311).,263}.
.382|.323).274}.22
+335(,284] .
.3481,204};
.361}.303].

199.88/299.51{398.78 497:57 ’

109.38(207.54(393.86/487.75 |-

106.906]287,941370.17(441.15 |-

.374}.313}.

SLOPE REDUCTIONS.

When distances are measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rule:—
subtract from the slope distance the squarc of the rise divided by twice
the slope-distance. - Thus for a slope-distance of 250.3 {t. and a rise
of 15 ft. correction=15%+-2X250.3=45 (by slide rule) or horizontal
distance==250.3—45==249.85. When vertical arigle=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

{ C0s=.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. (). TRIGONOMETRICAL FORMULAS.

sin.

s

il

COs,.

cot.

h:-:klbiib?a

sec.

1
]

slo olanlostaalesln

cosec,

ForMULA FOR SoLVING TRIANGLES.

Givén Sought. Right triangles.” See fz. (a).
a,c 4, B. b|sin. A=2, cos. B=3, b= i) )
a, b . tan, A=3,  cot, B=4, c=4/a™t0%
Aa B=90°—4, b=acot.4, =z g

- - b
Ab =00°—4, a=bdtan. 4, =gz x
A , B=90°—A, a=csin. 4, b=c cos. 4
Oblique triangles. See fig. (b)e
b'__a sin. B :
T slned

bsin. 4

sin, B=—3.-=
— . A-+B
tan. % (A——B)-—(a % ta: +i§ (4+5) ,

If s=14 (at+b+0), sin. 35 A=/ T &3

- S A S )
cos. 15 A=4/25=9) tan. 14 A=4/80 00
2V G—a) G—b) (s—)..8
_ X3

sin. A=

@?sin, B sin. C
2 sin. A
area= }4 besinr 4

arca=

=14 (a+b-c), area=A/s (s—a)(s—b)(s—c)




TasLe VIII.—NATURAL TRIGONOMETRICAL FUNCIIONS.

Siqe;

Tan, :

Cosin,

Sine.

Tan,

Cosin.

Tasre VIIL—Naruran TriconoMETRICAL FoNcrions.

.95996
.99993( -

1
X
99098

09989

1.96285

96593
.96517
.96440
96363

.96206

Sine.

Cotg.

Cosin,

Angle,

Sine.

Cotg.

Cosin.

Cosin,

Sine,

'1.91236

.91355

.91116
.90996
90875

1:1,90753].




TasLs VIIL—Narorat TricoNoMETRICAL FONCTIONS.

. [Cosin., Angle{ Sine. | Tan. | Cotg!

74314
274120
.73924
73728
73531
73333

Sowao anwwr ‘ Width

TasLe IX.—~CALCULATION OF EARTHWOEK,

HEIGHT

+65/1.30
.67]1.33

00
[aY=yory=
R

+6311.26/1.

+82(1.0211,22,
«891,11(1.33
.96{1.2011,44
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Pable gives cu. yds.in 1 ft; of a triangle of given width and height.
tenths of width are one tenth the values found under each height consid

Corrections for
ering the widths }

from 1 fo 9 a8 tenths and similarly the corrections for tenths of height are one tenth the |

figures opposite width ¢considering the heights from 1to 9 astenths, ‘Thu

sifw =16.2and |

h'=5.3, cu, yds, =1.484-.028+.089 =1.597 cu. yds. or%tactically 160 ‘ow: yds. per 100 ft.

If wexceeds 40 ff., use one half and multipgr result
one half.of each and multiply result by 4. Any cross-section may
triangles by the followingrule, “To the triangle of the sum of.the outsi
=h, and 34 the roadbed =w, add the triangles formed by

y 2,1f both w and h
be divided into

are.large use
de cuts (or fills)

taking the distance out to each. |

h,
break in turn ( =w’s) by the difference between the cuta (or £lls) on eachgide ofit (=h's)

always 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 807
stadia constant (usually taken as 100) and

. run vertically upward: to intersection with:
ling' representing. the vertical angle. . The
Tocation ‘of this: point with reference to
the dotted  line 'marked “ONE,” efc..
gives the “comection to- be subtracted
from the entering value-and to which . ..
*f+¢" (usually about 1 ft.) must 70
be added to obtain the Hori
Distance . The reading on vertical
scale ‘plus: about- 03’ ft. for each
&° of vertical angle {=(f+¢ Sino)}.
is'the Vertical Distance;

154 BY JKFINCK

8

VERTICAL DISTANCE -

Teun
A

b
Q.

VERTICAL DISTANCE

F3

+

s EerE

8

600 0 700 750 800 850 900
STADIA READING X STADIA CONSTANT

150 200 250 ‘300
STADIA READING X STADIA CONSTANT
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DISTANCES FROM CENTER OF ROADWAY FOR

CROSS-SECTIONING.
Roadway. 16 feet wide. . Side Slopes'ion1

¥

For.Single Track Embankment.

OTIMUD D 0O O 1t CITH UD b= 00 D vt
Ranlanl itk ok o R o KoM Ao Rk ot i\ NN Ben R ar Ros]

3

ot vt e e LGN 0N

[ X Ro]
OO0 O mi NI 0D
Ran BB ol ol

33 || b7

34 || 59.
35 || 60

32 | 56
36 162
37 163
38 || 65
39 || 66

; thus o example
=43 9,

es buf other widths of
roadbed
2 or 2 fi. added to 41.9

%

ame sl
idth of

2.6 fi. above grade, how far shculd it be from center lirne {6
roadbed correct above figures by one-half difference in wi

ple—I1f point is 2
be a slope stake point? Ans. from Table 41.9. For s

Ezxam
above for 20 ft. roadbed distance will be 41.94-(20—106)%

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