


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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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 30.6+(20—16)+2 or 2 ft. added to
30.6 =32.6. For slopes of 1 on 134 seeinside of back cover.
& Copyright, 1914, by Eugene Dietzgen Co.
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CITY ENCINEER'S OFFICE

This Field Book is manufactured of a High
Grade 50% Rag Paper having a WATER
RESISTING SURFACE, and is sewed with
Bing Special Enamel Waterproof thread.

Made in U. 8. A.
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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE FORMULAS

Ra.dius=R,=EE595/—2(l) Degree of Curve=D and sin. ];__5110 )
Tangent=——T=Rta.n% (3) Length of Curve=L=100% 4)
Middle ordinate=M=R.(1—cos. %) (5)=Rvers % (6)
External=E=Ttan$—(7) =R+ cos.%——R(S) =Rexsec% (9)

Long Chord—=C=2 R sin.% (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. I.=—Sta. 161460.35 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.+1L—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 curve is 2.16 ft. found as follows. From Table III 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=%4 D for 100 ft., 4 D for 50 ft.,
ete. For ¢ ft.—(in minutes) .3 x C x D° or=defl. for 1 ft. from Table
III x 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’ +48° 20’ +2=6° 26.2, ete. :

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 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=115.37 ft. Or suppose A=32° and E is measured and found to be
§2 ft.’ What is D? From Table IV E=230.9 and +42=5.5 or D=

° 30",
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TasLe VI.~-CorrecTiONs FOR SuB-CHORDS AND Lona CHORDS.

FOR SUB-CHORDS ADD Excoss LONG CHORDS

of arc
per
100 ft.

o]

199.99(299.97|399.92(499,85
199.97/299,88|399.70(499,39
199.93|299.73|399.32/498,63
199.88|299.51/398.78(497.57

199.811299.24/398.1¢|496.20
199.73|298.90{397.26|494 , 53

. .511396.28/492.57
298.05(395.14|490,31
207.54/393.86/487.75

101199,24/206.96/392.42(434.,90
12/198.90(295,63(389.,12(478 ,34
141198.511294,06(385.22(470.65
16/198.05/292.,25(380.76(461.86
18/197.64/200.21(375.74(452.02

201106.96/287,9¢|370,17(441 .15
22|196.82/285,441364,06/429 .30
24/195.63|282.71|357.43|416.53
26/194.871279,76/350.80/402.89
28/194.,00/276.59(342.69(388.43

30/193,18(273.20|334.,61(373.20
32/192,251269.61{326.08/357 .28
84/191,26/265,81/317,12(340.73
86/190.21/261.80(307.77|323,61
38/180.10{257,60298.03(305.99

40|187.94(253.21|287.94|287 .94
42/186.72(248,63(277,51(269 .54
44/185,44/243 ,87(266.,78(250.85
46/184.10/239.93/255,78(231.95
48/182.71(233.83/244.51(212,92
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Nors.—When a chord of less 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 obtained by using the standard
100 ft. chord.” Thus in locating & 14° curve by 25 ft. chords measure 25”06 -for each
chord, Long chords are useful in passing obstacles. 3

TasLs VII.—-MimopLn ORDINATES FOR Rarrs iv Frrr,

LENGTH OF RAILS LENGTH OF RAILS.

o

ORINTP I

200 | 800 | 400 | 500

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 a 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 243.7 ft. and V. A. of 4° 20’ from Table VIII
Cos=.99714 and correction=1—.99714=.00286 per foot or total of .286 X
214 (near enough)=.57 and horizcntal distance=248.7—.57==248.13 ft.

See fiz. (). TRIGONOMETRICAL FORMULAS.,
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FormuLA FoRr SoLving TRIANGLES,
Sought. Right triangles. £ee fig. (a).

4, B. b|sin.A=2, cos. B=12, b= 4/(c+a) c—)

, B, c{tan. A=, cot. B=4s, c=4/a™Fb%
b, ¢|B=90°—4, b=acot.4d, c=gmp

, a, c|B=00°—A4, a=btan. 4, "=ET:‘Z

, a, b| B=90°—A4, a=csin. 4, b=c cos.‘A

Sought. Oblique triangles. See fig. (b)e

b_a sin. B
b = Sin. 4

o bsin. 4

B sin, B=—_=
—>b) tan. ¥4 (A+B)
tan. 345 (4—B) =0 tanJ (D)

If s=14 (a+b+c), sin. 14 A:\/Lﬁ__%'—"!—_t)‘

— —a) —a /(8—0) (3—¢)
cos. %A—'\/s%‘c‘":tan-%‘i" s (s—ay ¢
2V —a) (5—b) 5—0) 8 ‘
b¢

sin. A=

a?sin, Bsin. C
2 sin. A
area= Y bcsinr 4

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

arca=




TasLE VIII.—NaTURAL TRICGONOMETRICAL FUNCTIONS.

Sine. 5 G i Tan. . | Cosin.

TasLe VIIL.—NATURAL TRIGONOMETRICAL FUNCTIONS.

190795
.99776

.96593
.96517
.96440
.96363
.96285
.96206

Cotg. [Cosin.

Sine.
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CROSS-SECTIONING.
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For Single Track Embankment.
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