


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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48.3 48.61 48.7 1 48.8 1 48,
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 114 seeinside of back cover.
g Copyright, 1914, by Eugene Dietzgen Co.
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CITY ENGINEER'S OFF\CE

. ENGINEERING DEPARTMENT,

YT OF SAN DIEGO,
- CALIFORNTIA.

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. S. A.
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DIETZGEN'S RAILROAD CURVE
AND

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

Radius=R=hﬁ/—2( 1) Degree of Curve=D and sin. ];’—512 (2)
Tangent=T=Rtan% (3) Length of Curve=L=100% (4)
Middle ordinate—M=R(1—cos. £) (5)=Rvers 2 (6)
External=E=Ttan%- (=R =+ cos.%—R (8) =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) IL—
746.00 and P. T.=Sta. P. C.4+L—=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 IIT tangent
offset for 100 ft.—=7.27 ft. Distance—158—Sta. P. C.—54.50, hence
offset=7.27 (54.50+100)>=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
III x C. TFor Sta. 158 of above eurve—.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/, etc.

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
gg ft. What is D? From Table IV E—=230.9 and +42—5.5 or D—

30",
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TaBLg V1.--Correcrions FoR SuB-CHORDS AND Lona CEORDS, : SLOPE REDUCTIONS.

FOR SUB-CHORDS ADD Badess LONG CHORDS When distances are measured on a slope they may be reduced to
of i the equivalent borizontal distance by the following approximate rule:—
100 ft.|| | 200 | 300 | 400 |} 500 subtract from the slope distance the squarc of the rise divided by twice |
‘ the slope distance. Thus for a slope distance of 250.3 ft. and a rise
199,991299.,971399,92499,85 of 15 ft. correction=152-2X250.3==.45 (by slide rule) or horizontal

199:031300731300 9 distance—250.3— 45=240.85, When vertical angle=V. A. is measured

B e horizontal distance==slope distance—slope distance (1—Cos. V. A.).
199.811209.24)308.101496..20 ‘ Thus for elope distance of 248.7 ft. and V. A. of 4° 20’ from Table VIII

190:43(298. 211306 26195: 57 Cos==.09714 and correction=1—.99714=.00286 per foot or total of .286X

o it B 214 (near enough)=.57 and horizontal distance=248.7—.57=248.13 ft.

199.241296.96(302.42|484.90
198.901205,631380.12475.34 | Seofiz. @).  TRIGONOMETRICAL FORMULAS.

198.05|292.25 461.86 .
197.64(200.21 452.02 sin.

20(106.00]287.941370,17|441 Cos.
221196.32|285.44/364 106|429 .

24 31282.71(357 .43 | an.
26 279,76/350.30|402
28 276.59(342.69|388" ‘ cot.

30{193.18(273.20/334..61
e

; : 1121340
36|190.21|261.80{307 .77|323 ¢ cosec.
3818910 208,03/305.99

40(187.94(253,91/287.94 : ForaoLA FOR SoLviNG TRIANGLES.
42/186.72|248763(277.51

44/185.44|243 .87/266.78|250, : 3 i ; . See fig. (a)e
46/152.10 255.78/231.05 Spusnt Figsiasg G, fee i )

8(231 .
. a .8 — A/ cra) (c—a)
48 182,711233.83,244 51212.92 4, B blsin.A=2, cos. B=13, b= A/ ic+a) c—a).

Note.—When a chord of less than 100 ft. is used the -corrections given in the above o =2 t,. B=<2 =a/a2tb%
table should be added to the nominal length of chord to get the length which should be | 4, B, c|tan. 4 bis 112 B b ©

-used in order that the 100 ft. points will check with those obtained by using the standard b B=90°—A
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.
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sec.

.94
1.02]1.05
1.12{1.14]1.
1'.21 1.24

1.31]1.35/1.25/1.01}.
28]1.42(1.46{1.35/1.09|.

1.63}1,67 Sy 7 b
1.48{1.65|1.69(1.67|1.20].
1.569/1.76]1.81 1.35
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b=acot. 4, =g
‘ a, ¢|B=90°—4, a=btan. 4, c=zlx
TagrLe VII.—MippLs OrDINATES FOR RAILS 1y FEET. £ ' ; B=90°—4, a=csin. A, b=ccos. 4

ique triangles. See fig. (b)e
LENGTH OF RAILS Deg. LENGTH OI RAILS. ; ghre. Oblique triangles e fig. (b)
of X ==

sin. 4

: in. 4
sin, B=281-4

tan. ¥4 (A—B)= (a—b) tn:;:/f. (A+D)
If s=14 (a-+-b-tc), sin. 15 A='\/(___b_____)&_-:")és~t
cos. 14 A=1/T5=0 tan. 15 A =4/TTED 1
2V 5=a) b(s—-»; G—0) 8
(7

o

sin, A=

Sonaaanonr

42 sin, Bsin. O
. 2 sin. A
area= Y besin- 4

i «204}. :
'438§ 313).259 | ’ s=14 (a-+b--c), area=4/38 (s—a)(s—b)(s—c)

arca==

4 .34
91{.424

58360







DISTANCES FROM CENTER OF ROADWAY FOR

CROSS-SECTIONING.
Roadway 16 feet wide. Side Slopes 1 on 114

For Single Track Embankment.
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=43.9.

roadbed; thus in example

above for 20 ft. roadbied distance will be 41.94-(20—16)+2 or 2 ft. added to 41.9

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

For same slopes but other widths of

e stake point? Ans. from Table 41.9.

roadbedr::orrect above figures by one-half difference in width of

Example—If point is 22.6 ft. above grade, how far should it be from center lina to

be a slo
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