


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 widtha
of roadbed, correct above figures by one-half difference in width of roadbed; thus in |
Wiabow. for 20 ft.roadbed distance will be 30.6+-(20—16) +2 or 2 ft. added to

For slopes of 1 on 134 see inside of back cover.
Copyright, 1914, by Eugene Dietzgen Co.
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Please Return to
City of San Diego Water Dept.
Room 268 Civic Center
Telephone Main 5161

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
s

CURVE FORMULAS

Ra.diuwR——:S‘TFOD—/z(l) Degree of Curve=D and sin. 1‘3——5;: (2)
Tangent=T==Rtan% (3) Length of Curve———L:———IOO% (4)
Middle ordinate=M=R(1—cos. %—) (5)=Rvers % (6)
Externa1=E=Ttan%— (D=R-=+ cos.%—R (8) =Rexsec% 9)

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

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.+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 Ta})le I1T 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=214 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. 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', etc.

Externals.—May be found in similar manher to _tangents. Thus
T for curve above is 115.37. 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
—115.37 ft. Or suppose A=32° and E is measured and found to be
492 ft. What is D? From Table IV E=230.9 and +42=5.5 or D=
5° 30'.




TABLE I.—MiNUTES IN DECIMALS OF A DEGREE.
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TasLE II.—INcEES IN DECIMALS oF A FooT.

Sons | Sovs | o | o156 | s | 0260 l o3 | oti7 ' oy | otbs | ok

1 2 3 4 5 6 7 8 9 10 11
.0833 I .1667 | .2500 | .3333 I 4167 | .5000 | .5833 ' .06667 l .7500 l .8333 l 9167

TasLe III.—RaAp1r, ORDINATES AND DEFLECTIONS.

TisLE IV.—TANGENTS AND EXTERNALS 70 A 1° CURVE.

Tangent

Ext&rnal

Central
gle

Tangent

External

Central

Tangent

. Def. ¥
Radius Mld.. Tan, Ridis Mid. Tan

Deg. Ord. | Ofiset

Def.
for
1 Foot

7° 819.02
20’
30 3
40 | 747.89

34377.5

17188.8

11459.2
8594.42
6875.55'

5729.65
4911.15
4297.28
3819.83
437.87
125.36

2864.93
2644.58
2455.70

2148.79
2022.41

1910.08
1809.57
1719.12
1637.28
1562:88
1494.95

1432.69
1375.40
1322.53

1228.11
1185.78

1146.28
1109.33
1074.68

20
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20
30
40
30
30
30
30
30

30
30
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183.40
191,74

200.08

1061.9.

1481.8
1490.7
1499.6
1508.5
1517.4
1 1526.3

175.41
177.55
179.72
181.89
184,08
186.29

188.51
190.74

d 40
‘. ‘ Note. Chord Deflecti i t deflection.
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TasLe IV.~TaAxGENTS AND EXTERNALS TO A 1° CuURVE. Eapun. TV —Fanon AxnBxrenus. 1o 415 Gowys,

Central Central |1 Central
Ce t|External Tangent|External
atral |1 pvent| External Cx‘:;;-:l Tangent|External (.‘j::;lr:l Tangent|External Angle |Tangent Angle |*8n8eRYEXLS el e e

1805.

2142.2 | 387.4 2732. 7
2151.7
2161.2
2170.8
2180.3
2189.9

2199.4
2209.0
2218.6
2228.1
2237.7
2247.3

2257.0
2266.6
2276.2
2285.9
2295.6
2305.2

2314.9
2324.6
2334.3
23441

1026.6
1032.8
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1250.8
1257.9

1265.0
2.1




VIII

TasLe VI.-—-Correcrions FoR SuB-CHORDS AND Lonc CHORDS.

FOR SUB-CHORDS ADD Excess LONG CHORDS
of arc

per
100 ft.

o

200 | 300 | 400 | 500

199.99(299.97|399.92(499.85
199.,97(299.88|399.70/499.39
199.931299.73|399.32|498 .63
99.88/299.51(398.78/497.567

199.81|299.24/398.,10(496.20
.73(298.90|397.26(494 .53
3(298.561/396.28(492.57
298.05/395.14|490.31
190.38|207.54/393.86487 .

10(199.24(296,96(392.42(484 ,
12/198.90/295,63(380.12(478,
141198.61/|294.06(385,22(470.
16/198.05(292,25(380.76/461.
181197 .64|200,21(375,74]452.

201106.90|287 .04 370 17|441,
22 v s 429,
24 .6 . .43|416.53
26 : .80(402,
28/194.06(276..59 .69/388.4

30(193.18(273.20(334.61(373.
32/192,25/269.61{326.08(357 .
34/191.26/265.81(317,12(340.
86/190.21/261.80/307.77|323.6
38/189.10(257.60(298.03/305. 99

40(187.94 287,94/|287.94
42(186.72 .63|277.51(269.54
44185.44 7(266.78250.85
46/184.10 2565.78(231.95
48(182.71(233,83(244 .51(212 .92
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Nore.—When a chord of less than 100 ft. is used the corrections given in the above
J 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 25%.06 -for each
chord. Long chords are useful in passing obstacles.

TasLe VII.—-MmpLe ORDINATES FOR Rarrs 1Ny Feer.

LENGTH OF RAILS LENGTH OF RAILS.

HQURINARNE

| ot~

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 fig. (a). TRIGONOMETRICAL FORMULAS,

sin,

Il

cos.
tan.

1l

cot.
sec,

:a;a:i:s?

sla olanloola aleals

1S
Il

cosecC,

ForMULA FOR SoLvING TRIANGLES.
Sought. . Right triangles. See fig. (a).
4, B. b|sin. A=%, cos. B=3, b= f\/m
A, B, c|tan, A=, cot. B=4, c=4/a™+b%
B, b, ¢|B=90°—4, b=acot.4, =g
B, a, ¢|B=00°—4, a=btan. 4, =%
B, a, b|B=90°—A, a=csin. 4, b=ccos. 4

Sought. Oblique triangles. See fig. (b).
b__a sin. B
b T Bin. A
B sin, B=2810-4

thnc % (A__B)___(a—b) ta:;i& (A+B)

If s=14 (a-}+-b+c), sin. 14 A= o\/(__g_)':"“-‘

b 3—0
cos. Y4 A= 1/”’ 2 tan. A= V‘—.Tﬁ—s—'“‘”
=2V G—a) —0) —n) &
sin. 4 e

2sin. A
area= 4 besin- 4

8=14 (a+b+c), area=4/s (s—a)(6—D)(5—)

arca=




TaprLe VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.

Sine.

Sine.

Tan.

. | Cosin.

TaBLE VIIL—NATURAL TRIGONOMETRICAL Funcrions,

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

Sine.

Cotg.

Cosin,

"Sine.

. |Cosin.

Sine.




TasLe VIII.—NaTURAL TRIGONOMETRICAL FUNCTIONS.

Tan. Cosin, |Angle| Sine. | Tan. | Cotg. |Cosin.

.78261
.78079
77897

77715
77531
77347
77162
.76977
76791

.76417
.76229
.76041
.75851
.75661

.75471
.75280
.75088
.74896
.74703
.74509

.74314
.74120
.73924
.73728
5 |.73531

.73333

73135
.72937
.72737
72537
.72337

71934
71732

.76604| &0

.72136f

Tanre IX.—CALCULATION OF EARTHWORE.
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Table gives cu. yds. in 1 ft. of & 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 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. ~Thus if w =16.2 and
h =5.3, cu.yds. =1.484-.028+.089 =1.597 cu.yds.or practically 160 cu. yds. per 100 ft.
1f w oxceeds 40 ft., use one half and multiply result by 2,if bath w and h are large use
one half of each and multiply result by 4. Any cross-section may be divided into
triangles by the following rule. To the triangle of the sum of the outside cuts (or fills)
=h, and ¥ the roadbed =w, add the triangles formed by taking the distance out to each
break in turn ( =w's) by the difference between the cuts (or fills) on each sidc of it ( =h's)
always subtracting the outer from the inner,
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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

ting representing the vertical angle. The

Jocation of this point with reference to

the dotted line marked “ONE” etc..

gives the correction to be subtracted

from the entenng value and to which

sf+c™ (usually about 1 ft.) must 70

be added to obtain the Horizontal

Distance The reading on vertical

scale plus about 0.¥ ft. for each

5° of vertical angle T=(f+c Sino)]

ts the Vertical Distance,

@rsu BY JXFICR

3

~
3

25
VERTICAL DISTANCE

®

8

150 200 250 ‘300 %50
STADIA READING X.STADIA CONSTANT

VERTICAL DISTANCE

0 700 750 800 850 200
STADIA READING X STADIA CONSTANT
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City of San Diego Water Dept
Room 268 Civic Center
Telephone Main 5161




