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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.I.
) For Single Track Embankment.
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Example—If point is 22.6 ft. above grade, how far should it besfrom 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 30.6-(20-—16)+2 or 2 ft. added to
306 =32.6.. For slopes-of 1 .on 114 seeinside of back ¢over,

Copyright, 1914, by Eugene Dietzgen Co.

CONRoE o T

- The paper stock. of this book is made of a
‘high grade 50% rag paper having a water
resisting surface. This book 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:slf% =D Degreeﬁc;f Curve=D and sin. %:.%10 @)
Ta.ngeht::T:Rtan% (3) Length of Curve:L:lOO-f3 @y
Middle ordinate=M= R(l—;cos. %) (5) =Rvers % (6)

) Extemal:E:Ttan%- ) =1R—:—cos.:—Az—'-R (8)=Rexsec -‘.‘3-(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=
320%5 “h. P, C—=Sta. PI—T=157 +45.50. Also from (4) L=
746.00 snd P. T.=8ta. P. C. +1~=164 +91.50.

Ofsets—Tangent offsets vary (approximately) directly with
D and with square of the distance. Thus tangent offset for Sta.
158 on above curveis 2.16 it found asfollows. From Table I1I tangent-
offset for 100 ft.==T7.27 ft. Distance=158—8ta. P. C==54.50, hence
offsete=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 it.

Deflections—Deflection angle=14 D for 100 ft., 34 D for 50 ft,,
ete. For ¢ ft.==(in minutes) .3xCx D° or==defl. for 1 ft. froin 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 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
B for curve above is 91.37. For from Table IV for 1° curve E=060.6
for 8° £0'==960.6-+514==01.27 and from _Table V correction==10 or
E=-01.37 ft.. Or suppose A=32" and Eis imeasured and found to be
49 4. What is D?. From Table 1V E=230.9 and +42==5.5 or D==

5730, ‘ : |
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TaprE I~Minvures IN DEciMALs or A DEGREE.

~

Bomanannl

Tapre IV.~TanGeNTs AND ExXTERNALS TO & 1° CURVE.

Central
Angle

Tangent

Extérnal

Central
Anpgle

Tangent|External

Central
‘Angle

Tangent

External

TapLe I1.—IncrEs 1x DEciMALS oF A Foor.

1-16 | 3-32 3 3-16 1A 5-16 | %5 %
.0052 | .0078 .Oﬁ)‘t l 0156 l .024(')8 0260 1 .(?.:3413 | 0417 I 0521

3
.0{425

|

7
0729

1 2 3 4 5 6 7 8 9 10 11
.0833 I 1667 I .2500 l -3333 l 4167 | .5000 | .5833 'v.6667 ' 7500 l .8333 L 9167
- -

TaeLe 111.—Rap1, ORDINATES AND DEFLECTIONS.

Peg. | Radius i Deg. Radius Mid.

Tan

Detl.

for . §
1. Foot

7° 819,02
207
3

0° 10| 34377.5
20

0

40

171838.8

11459.2
8594.42
6875.55

5729.65

OO00SO

ODOO PRINDBD . UBIREL NN O

SO LOMQUO GOULNOTL ODOOCUQ Gown

20
30
40

20
30
40

DY L QMONOUO OO O

30
30
30
30
30

=

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

30
30

0 NNODLIL R RWIE

-1

DNl pdjud b pi ol o o il bl il OO OOOO0CO COOCOO

ow
8&

~

PO NG RO Dol GEnbuh b ba o

'8-4:&:-50'!:\ Y o Qo Y-

000NN SIDRDRDM U T TN B B

COOOE LOLO0 COOMONO I NONOMONONO  ONOQ CROC  OCNOY

Note.  Chord Deflection==2 times tangent deflection.

1°

133.36
141.70

183.40
191,74

233747
241.81

283.57
201.92

300.28
308,64
316.99

- 342,08

383.91
392.28
400,66
409.03
41741
42579
43417
442,55

325.35-
333.71 |

1061.9.
1070.6
1079.2

1105

1113.7
1122.4
1131.0
1139.7
1148 .4
1157.0

1481.8
1490.7
1499.6
1508.5
1517 .4
1526.3

1535.3
1544.2
1553.1
1562.1
1571.0
1580.0
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TAsLE IV ~TANGENTS AND EXTERNALS T0 A 1° CURVE.

Central
Angle

Tangent

External

Central
Angle

External

Tangent|

Central
Angle

Tangent

External

1589.0

51°

TasLs IV.—TanceNTs AND EXTERNALS 10 A 1° CURVE.

Central

Tangent

External

Central
Angle

Tangent

External

"Central
Angle

Tangent/External

| 3987.2
3999.5

A02404
gﬁoss.&

1265.0
1272:1

4893-.6

5311.9
5327.4

5105.6
542104
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r Tasix IV.—TancenTs AND Exreawars 7o a 17 CUrvE. Paprn V.~CORRECTIONS FOR TANGENTS AND EXTERNALS,

These sorrections are to be added to the approzimate values, found by dividing the
Coentral Central Central tangen$; or external, for a 1° curve (Table IV) by the degres of curve, in order to obiain
entra) External Tangent|External Tangént|External ' the trué tangents, or externals.: - Intermediate values may be obtnined by interpolation.

Tangent
Tor Tancents Anp

5830.5 24%4;9 6950.6 ¢ .
giggé : . : . Dzanen oF Curvs
2481.5 K . "1 . Central -
2493.8 { . f . L . Angle . 300|350 650'700
2506.1 .

.19

R ' | 8391, 10 |8521.3 | 4538 ' ' ; o¢l 0] 12 .29
2543.5 . 548 . . : : 3} .19] .26] .32] .39
2556.0 . . .0 | 4583, 24} .23 .49
2568.6 137[-3440. p . . o
2581.3 . , . . 9 .10 A9 .59

\80
o1

1.37

1.02}1. 1.54
1.1411, .5211.72
1.051.27| .

1.16]1.40

1.28/1.5¢
1.40{1.69
1-53/1.84
1.68/2.02
1.8312.20
2.00(2.40
2.18/262
2,61)3.14

3.16[3.31

6037.8
6055.4

2.17
2.38
2.60
2.87
3.10:
3.40

3.70
4.02
4.40
5.81

6.44/7.
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TasLe VI.-~Correcrions For Sus-Crorps AnD Lonc CHOEDS.

TOR SUB-CHORDS ADD Troess LONG CHORDS
of arc

per
100 ft.

v}

200 | 300 | 400 | 50O

169,99(299.971399 ,92[499,85,
159.971299,83399,70{499 .39
199.931299,73|399.32{498.63
199.88{299,51{398.78{497.,57

199.811299.241398,101496,20
199,73(298.901397,261494 .53
199.63/298,511396.28/492;
199.511298.051395.141490,
199.38|297.64{393.86{487 .

199,241296,06/302,42/484 ,90
198.90/295.631389.,12(478,34
198.511294,06(385.22(470.65
108.051292,25|380.76(461 .

197.64[200.21/|375.74

106.90(287,94
196.321285,44
195.631282.71
194.87(279,76
194.,006/276.59

193.18/273,20/334.61;373.20
192.,25/269,611326.08/357 .28
191.26/265.81|317,12(340,73
190.21/261,80[307.77(323 .61
189.10/257.60{298.03/305.99

187,94(253,211287.,841287 .94
136.72/248,63|277.51/1269, 5¢
185,44,243.871266.78(250,85
184.10(239.93{255.78|231.95
48(182.711233.831244.51{212,92

WVo=IMmn Rt

N X -
5o

Unomt

B
Vi e e el
WOORW

[T T I T
O~ At‘ig

1.
1.
.84i1.
911,

Norg.~~When a chord of loss 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 257,06 .for each
chord. Long chords are useful in passing obstacles.

TapLe VIL-—-Mmorg ORDINATES FOR Rarrs v Feer.

LENGTH OF RAILS LENGTH OF RAILS,

26 | 2¢

.013(.011{,

1275|.239 : ~491[
1295|257 0. {.660!.583!.508

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 square of the rise divided by twice
the slope distance. Thus for & slope distance of 250.3 ft. and a rise
of 15 ft. correction=15%-+2X250.3==45 (by slide rule) or horizontal
distance==250.3—.45==249.85. When vertical angle==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
Cos==99714 and correction==1-—,09714==00286 per foot or total of .286 %
214 (near enough)=57 and horizontal distance==248.7—.57=248.13 ft.

See iz, (). TRIGONOMETRICAL FORIMULAS,

sin.

v

cos.

[N S
o
sloslonloviaaleala

1l

sec.

I

cosec. A

, ForMULA FOR SoLviNG TRIANGLES,

GivenV 1 : Sought. Right trisngles. See fig. (a).
o, ¢ A, B, bsin, A=2, cos. B=%, b= 4/{c+a) c—a)

a,b c/tan. A=, cot. B=%, c=4/attb%

Aa B=90°—4, b=acot. 4, c=z2-
4,b B=00°—4, o=btan. 4, c=-"'
A, ¢ B=90°~A, a=csin, 4, ‘b=ccos. 4

"Oblique triangles. Sce fige ().
b__n sin, B
T sin. 4
. LLosin. A
sin. B =—

tan. 14 ( A___B)___(a——-b) ta:;‘gi (A+B)

If s=14 (a-b+c), sin. 14 A=4/E =0

i oy —]
cos. 14 A:z\/i_(%_c-“),tan. %A —-v(—s-s—(g:@a?——‘:)!

sin. A_z]'/(s—-a)b(sc-—b) (s~} 8§

a?sing B sin. C
2 sin, 4
area= 4 b¢sinc 4

=14 (a+b+-c), area=4/s (s—a)(§—b)(s—c)

area==
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“TapLe VIIL—NaTorAL TRIGONOMETRICAL FONCTIONS.

Tan.

Cosin,

Sine.

Cosin.

99756
99736
99714
99692
.80668

Cosin,

Angle.

TasLe VIIL—NATURAL TRIGONOMETRICAL FUNCTIONS.

Cotg.

Cosin,

Angle,

Sine.

Cosin,

92035
92827
92718
.92609
924909
.92388
.92276

Angle.




TasLg VIII—~NATURAL TRIGONOMETRICAL FUNCTIONS.

Tasre IX.—CarLcuLaTioN OF EARTHWORK.

Sives

Tan.

Cosin,

Angle

Sine.

Tan,

Cotg.

Cosin.

84182
184025

83867
.83708
183549
153389
.83228
.83066

74314
74120
73924
L73728
+73531
.73333

73135
72937
72737
72537
.72337
.72136

.71934
71732
L71529,
71325
71121
70816

70711

HEIGHET

Width

@O min

ww

WMaID CumLIdIE

1.67

1.83
2,00
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2.50

2.67
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Table gives cu. yds. in 1 ft. of a triengle of given width*and height. = Corrections for
tenths of width aro one tenth the values found under each heiglit considering the widths
from 1 to 9 as tenths and similarly the corrections for tenths of height-are one tenth the
figures opposite width considering the heights from 1 to 9 astenths. ~Thusif w =16,2 and
h=3.3, cu, yds, =1.484-.028-+.089 =1.597 cu.yds. or practically 160 cu. yds..per 100 ft.
If wexceeds 40 ft., use one half and multiply result by 2, if both w and h are large use
ong half of each and mult‘;fly 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
breakin turn { =w's) by the differcnce between the cuts {or fills) oa eachsidc of it ( =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
stadia constant (usually taken as 100) and
run vertically upward to Intersection with
ling representing the vertical angle. The
location of this point with reference to
the dotted line marked “ONE," etc..
gives the comection to be subtracted
from the entering value and to which
sf+c” (usually about 1 ft.) mus!

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.
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DISTANCES FROM CENTER OF ROADWAY FOR

CROSS-SECTIONING.

Roadway 16 feet wide. Side Slopes 1 on 1

Y

For Single Track Embankment.
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e—If point is 22.6 ft. above gradé,
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thus in example
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