


EUGENE. DIETZGEN €0O.
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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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. ¥or same slopes but_other widths
of roadbed, correct above figures by one-half | rence in width of roadbed; thus in
example above, for 20 ff.roadbed distance will be 30.64-(20—16)+2 or 2 ft, added to
30.6 =32.6 For slopes of 1 on 114 seeinside of ba oVer,,
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The paper 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.
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TaBLE IV.—TANGENTS AND EXTERNALS T0 A 1° CURVE.

Tangent|External (Z&:;{:J Tangent|External ?E:g:’l Tangent

~f -

Central
Angle

1° 1 1 ‘| 551.70

'é‘ea-unapam-

Tasre I1.—IncEEs 1N DEciMALS oF A FoorT.

1= 3-32 P 3-16 % | 5-16 3 % 54 34 7%
,.oo%g .0078 .oﬁm 0156 | 0308 | ,ozso‘ .O{Eiz | 0417 I .0521 | .0625 | .0729

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

: . 117.38
TasLe JII.—RApi1, ORDINATES AND DEFLECTIONS. 58.38 | 2.1 38. Y a4 119.12

. Def, : Def.
Deg. | Radius 1(\)/1;‘? for Deg. | Radius (1\)?:11 Tan

1 TFoot

=
=g
0’1
>

1209.2
1217.9

~
~

0° 10’| 34377.5 (i 9. 1.528
20 | 17188.8

30 | 11459.2

40 | 8594.42

6875.55°

5729.65
4911.15
4297.28
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146.79 |
148.75
2864.93 |
2644.58
2455.70
2292.01
214879
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
859.92
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v
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1437 .4
1416.3
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1490,7
1499.6
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Note. Chord Deflection=2 times tangent deflection.




TasLe IV.—TANGENTS AND EXTERNALS 70 A 1° CuURVE.

TasLe IV.—TANGENTS AND EXTERNALS TO A 1° CURVE,

CX:;}:I Tangent|External C::g:l Tangent|External Genfral

Angle

Central - =
Angle Tangent External Tangent|External (3::;{:1 Tangent|External (zfgggl Tangent|External

,
A nes HE s g | gmallne Laomo

; 57 3386.3 5 4099.5
%g?g'g %}%jg : X : 3397.5 | 931. 41121
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TaBLe IV.—TANGENTS AND EXTERNALS TO A 1° CURVE. TaBLB V.—CORRECTIONS FOR TANGENTS AND EXTERNALS.

3 These corrections are to be added to the approximate values, found by dividing the
Central Central Central tangent, or external, for a 1° curve (Table IV) by the degree of curve, in order to obtain
Angle [Tangent|External|| Angle |Tangent/Externall| Angle [Tangent|External the true tangents, or externals. Intermediate values may be obtained by interpolation.

For TancenTs ADD

5830.5 .9 |[101° 6950.6 78.1 |{111 8336.7 | 4386.1

107 : 5 4407.6
4429 .2 DEecrer o Curvn

4450.9 .

44727 3 :

4494 .6 35° 60°

 4516.6 ! .13 .38
4538.8 ; 0| .14 24| l20| 34| .39] l45] : .58
| 4561.1 v 3 32| .39| .45| .5 72| .79
y .0 | 4583’4 .58 .67 0] .99
8440.9 ‘1 | 4606.0
3457.6 a , A 1.20

29(1.42
3474 .4

1.64
1.87

2.10
2.35
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3.16
3.47
3,78
4.14(4.

4.50
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For ExTERNALS ADD

Dzgren or Curve

3002.7 | 8032. S : : 056 | 112 [168| 925! .2 1308} .457] .
31077 _ : ; ( i ; 50 | ; ? -483| .554{ .
3138.1 : ; ) | 9824. 3! 080 |. .240] .321] . .568] .652
3153.3 8132.3 | 4218.4 : 2. 1095 | 182 | .286| -383| .480| - Lioihe
3168.7 8157.5 | 4239.0 90 i 110 | 220 | 1332) .ads| 155 I ceost.

3184.1 .8 | 4259.7 ; ;
319916 || - ‘2 | 42805 : i 249 |.299 | .450] .603] .756| .910/1.07 [1.92
s215.1 g ; g ; 350 [ .522| .706] 25 143
230. : ) ! d 200 1.401 | .604] .809/1.01 1. )
3240.3 ! : 268 | 536 | .806/1.03 [1.3 2.20
i =i .08 1.45 1. 2.95




VIII

TaBLE VI.-~CorrEcTIONS FOR SUB-CHORDS AND Long CHORDS.

FOR SUB-CHORDS ADD Excess LONG CHORDS
of arc

1 per
30 100 t.

=

200 | 300 | 400 | 500

.01
.01
.02

199.991299.971399,92(499,85
199.97|299.88/399.70(499 .39
199.93|299.73|399.,32|498.63
199.881299,51/|398.781497.57

199.811299.241398.,10(496,20
199.73|298.90(397.,26(494 .53
199.63(298.51|396.28(492.,57
199.51(298.05/395,14|490.31
199.88/297.64/393.86|487.75

199.24/296.96(392.42/484.,90
198.,90|295,63|389,12(478,34
198.51(294,06|385,22|470.65
198.05(202.25|380,76/461 .86
197.54/200.21(375.74(452.,02

108.96|287 ,941370,17(441,15
364.06{429.30
s 711357 .43/416.53
194.871279.76/350.30/402.89
194.06/276.59|342.69(388.43

193.18273.20(334.61(373.20
192.25/269.,61|326.08/357 .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(253.21/287,94/287.94
186.72|248,63|277.51|269 .54
185,44|243.,87|266.78(250.85
184.10(239,93(255.78(231.95
48/182.71(233.83|244.,51/212,92
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Nore.——When & 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 a 14° curve by 25 ft. chords measure 25708 -for éach
chord. Long chords are useful in passing obstacles.

TapLp VIL.-—~MmpLn ORDINATES FOR RAILS 1N FEET,
LENGTH OF RAILS

LENGTH OF RAILS.

| Deg.
£

[
Curve

o

(23
ROORIOGIRWNF

48].204| .
.361}.303|.
.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 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 248.7 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 horizontal distance=248.7—.57=248.13 ft.

See fiz. (). TRIGONOMETRICAL FORMULAS.,

sin,

slag olonlooiaaleoals

COos.

(c) (5)

)
[d
of
c 4

N
ol |

Il

b

sec.

cosec. A

FormuLA FOR SoLVING TRIANGLES.
Sought. Right triangles. fee fig. (a).
4, B. blsin.A=%, cos. B=3, b= 4/ c+a) c—a)
tan, A:"-% 9+ ‘cot. B:-%, Cc=4/8%+b%
B=90°—A4, b=acot. 4, c=g
3

B=00°—A4, a=btan. 4, c=g—x
B=90°—A, a=csin. 4, b=ccos. 4

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

b_a sin. B

b ~ sln. 4

B sin, B=282-4

= o B
tan. % (A-—-B)=(a b) ta::;& (A+B)

If s=14 (a-+b-+c), sin. 34 A=4/CT) =9

o — — A /(5—=0) (s—¢)
cos. ¥4 A=4/20=9) tan. 14 A =4/C50 620
2V (s—a) (s—D) (s—c) S
be¢

sin. A=

a?sin. Bsin. C
2 sin, A
area= 14 bcsin- A

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

area=




TasLeE VIII.—NaTurAL TRIGONOMET2ICAL FUNCTIONS.

TasLe VIIL—NATURAL TRIGONOMETRICAL FUNCTIONS.'

Sine.

Tan.

Cosin.|

Sine.

Cosin.

Sine.

Cotg.

Cosin,

Angle

Sine.

Tan,

Cosin,

1
I
99998

99996

.99993
99989

.99985
.99979
.99973
.99966
.99958

:99949/

00939
99929
.99917
.99905
.99892
99878

.99863
.99847
99831
.99813
.99795
99776

.99756
.99736
.99714
.99692
99668
99644

99619
.99594
.99567
99540
99511
.90482

99452
99421
.99390

7 1.99357

.99324
.99290.

.99255
.99219
199182
.99144
.99106
.99067

os9gotIco

et 1 e

Syt O

MWL COFr=oh
RS P S R = O 1d 2 o)

RO O 1t O3 b

.99027
98986
.98944
.98902
.98858
98814

98769

98107
98050
.97992
97934
97875

97815
97754
97692
.97630
07566
97502

87437
97371
.97304
97237
97169
97100

.87030
96959
.96887
96815
.06742
96667

96593
.96517
.96440
,06363
96285
.96206

Cotg.

Sine.

Sine,

91355

'1.91236

.91116

.90875
.90753

.86603
86457
.86310

8 [.86163

.86015(
85866




Taprs VIII.—NarurAL TRIGONOMETRICAT, FUNCTIONS.

Cosin.

|Angle

Sine.

Cotg.

Cosin,

TasLe IX.—CALCULATION OF EARTHWORK.
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Table glves 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 {0 9 as tenths and similarly the corrections for tenths of height are one tenth the |
figures opposite width considering the heights from 1to O astenths. ~Thusif w =16.2 and
h =5.3, cu, yds. =1.484.0284-.089 =1.597 cy. yds. orpracticzlly 160 cu: yds. per 100 ft.
If w exceeds 40 ft., use one half and multiply result_%y 2,if both w and h are large use
one half of each and multh result by 4. Any cross-section may be divided into
triangles by the followingrule. “Tothe triangle of the sum of.the cutside cuts (or fills)
=h, and 34 the roadbed =w, add the triangles formed by taking the distance out to each
break in turn { =w’s) by the difference between the cuta (or fills) on each side of it ( =h’s)
always subtracting the outer from the inner. i vi
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ling representing the vertical angle. The viAvi Z
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DISTANCES FROM CENTER OF ROADWAY FOR

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

17
34

4118
9119
4 | 20
9l 28
41 22
41 26
9 |['27
41l 28
9| 29
4 30
9| 31
41 32
9| 33
9| 35
41 36
49 | 37
4| 38
9| 39
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for Single Track Embankment.

VS —ANHODI~NO =M HODONTMU WD 0D — O <H 1D b
A A NN NN NN MMM MO < < <

8

VNSOV TNLHONNNONMN DN D=1 <H DO
HrEAAE A A AN NN ACIMNMMOMEIM M P10

0.
51

VA= ANH OO =D
o e O O

54

291 51
30 || 563
31

32 || 56

N

Example—If point is 22.6 ft. above grade, how far should it be from center line {0

ple
=43 9,

.9. For same slopes but other widths of
16)+2 or 2 {t. added to 41.9

half diffierence in width of roadbed; thus in exam

be a slope stake point? Ans. from Table 41
above for 20 ft. roadbed distance will be 41.9+4 (20—
For slopes of 1 on 1 see inside of front cover.

roadbed correct above figures by one-
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