


EUGENE DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICAL and
SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans Piftsburg 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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This Field Book is manufactured of a High
464 Grade 50% Rag Paper having a WATER
45. 48,67 48. RESISTING SURFACE, and is sewed with

Example—If point is 22.6 ft. above grade, how far should it be fi center line i i
to be a slol;s atnkep loint.‘? Ans. from Ta}ﬁ?.‘io.ﬁ. F :r same slopes btrxgn;tbeg wid:nhl Blng SpeCIal Enamel WaterprOOf thread'

of roadbed, correct above figures by one-half difference in width of roadbed; thus in 5
example above, for 20 ft. roadbed distance will be 30.64-(20—16)+2 or 2 ft. added to Made in U. S. A,
30.6 =32.6. For slopes of 1 on 14 seeinside of back cover.

Copyright, 1914, by Eugene Dietzgen Co.
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DIETZGEN'S RAILROAD CURVE
“ : AND >
- REDUCTION TABLES

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

CURVE FORMULAS

. ﬁc For ¢ ft.—(in minutes) .3 x C x D° or=defl. for 1

Radius=R-——fm%§(l) Degree of Curve—D and sin. l;‘—‘: (2)
Tangent='T'=Rtan$ (3) Length of Curve=L=100% 4
Middle ordinate—M—R(1—cos. ) (5)—Rvers 2 (6)
External—E=Ttan2-(7)—R +¢08.3—R(8)=Rexsec2 (9)
Long Chord=C—=2 R sin.£ (10) A—Central Angle

EXPLANATION AND USE OF TAi%LES'

prations.—Given P. L—Sta. 161+60.35 to find Sta, of P. C.
and P. T. A—62° 10’ D—g° 20’. From Table IV for 1° curve T—
3454.1 and +814=—414.49 ft. From Table V correction—=.36 or T—

4 414.85 ft. P. C.=Sta. P.IL—T=157 +45.50. Also from (4) L—

746.00 and P. T.=Sta. P, C.+L=164+91.50.

Offsets.—Tangent offsets vary (a]’}!)rox.imately) 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
offset—="7.27 (54.50+100)2=2.16 ft. Also square of any distance
divided by twice the radius e uals (approximately) the distance from
tangent to curve. Thus (54_5033 +(2 x 688.26)=2.16 ft.

Deﬂections._—Deﬂection angle=14 D for 100 ft., }§ D for 50 ft.,

t. from Table
I 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 ITI. For Sta. 159 deflec-

| tion angle=2° 16.2" 8° 20’ +2=6° 26.2/, etc.

} Externals.—May be found in similar manner to tangents. Thus
£ for curve above is 115.37. For from Table IV for 1° curve E=960.6
for 8° 20'—960.6 +816=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

g? 3f(1):; What is D? From Table IV E=230.9 and +42=5.5 or D=

|

|
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VI :

TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.
c::g:' Tangent |External C::g:l Tangent |External (K::::::I Tangent |External
91° 5830. 2444.9 ([ 101° 6950, 3278.1 || 111° 8336.7 | 4386.1

107 | 5847. 2457.1 107 | 6971. 3294.1 107 | 8362.7 | 4407.6

20 | 5864. 2469.3 20 | 6992. 3310.1 20 | 8388.9 | 4429.2

30 | 5881. 2481.5 7012. 3326.1 30 | 8415.1 .9

40 | 5898.8 | 2493.8 40 | 7033.6 | 3342.3 40 | 8441.5 | 4472.7

50 | 5916. 2506.1 50 | 7054.5 | 3358.5 50 | 8468. 4494.6
92 5933.2 | 2518.5 || 102 7075. 3374.9 |(112 8494.6 | 4516.6
10 | 5950. 2531.0 10 | 7096. 3391.2 |- 10 | 8521.3 | 4538.8

20 | 5967. .5 20 | 7117. 3407.7 20 | 8548.1 | 4561.1

30 [ 5985. 2556.0 30 | 7139. 3424.3 30 | 8575.0 | 4583.4

40 | 6002. .6 40 | 7160. 3440.9 40 | 8602.1 | 4606.0

50 | 6020. 2581.3 50 7181. 3457.6 50 | 8629.3 | 4628.6
93 6037.8 | 2594.0 || 103 7203.2 | 3474.4 || 118 8656.6 | 4651.3
10 | 6055 4 | 2606.8 10 | 7224.7 | 3491.3 10 | 8684.0 | 4674.2

20 | 6073.1 | 2619.7 7246. 3508.2 20 | 8711.5 | 4697.2

30 | 6090.8 | 2632.6 30 | 7268. 3525.2 30 | 8739.2 | 4720.3

40 | 6108.6 | 2645.5 7289. 3542.4 40 | 8767.0 | 4743.6

50 | 6126.4 | 2658.5 50 | 7311 3559.6 50 | 8794.9 | 4766.9
94 6144.3 | 2671.6 || 104 7333. 3576.8 |( 114 8822.9 | 4790.4
10 | 6162.6 | 2684.7 10 | 7355.6 3594. 10 | 8851.0 | 4814.1

20 | 6180.2 | 2697.9 20 | 7377. 3611.7 20 | 8879.3 | 4837.8

30 | 6198.3 | 2711.2 30 | 7399. 3629. 30 | 8907.7 | 4861.7

40 | 6216.4 | 2724.5 40 | 7422.2 | 3646.8 40 | 8936.3 | 4885.7

50 | 6234.6°| 2737.9 50 | 7444.6 | 3664. 50 | 8965.0 | 4909.9

95 6252.8 | 2751.3 || 105 7467. 3682.3 |[ 115 8993.8 | 4934.1
10 | 6271.1 | 2764.8 10 | 7489. 3700.2 10 | 9022.7 | 4958.6

20 | 6289.4 | 2778.3 20 | 7512. 3718.2 20 | 9051.7 | 4983.1

30 | 6307.9 | 2792.0 30 | 7534. 3736.2 30 i 5007.8

40 | 6326.3 | 2805.6 7557.7 | 3754.4 40 | 9110.3 | 5032.6

50 | 6344.8 | 2819.4 50 [ 7580. 3772.6 50 | 9139.8 | 5057.6
96 6363.4 .2 || 106 603.5 | 3791.0 || 116 9169.4 o
10 | 6382.1 | 2847.0 10 | 7626.6 | 3809.4 10 | 9199.1 | 5107.9

20 | 6400.8 | 2861.0 20 649.7 | 3827.9 20 | 9229.0 | 5133.3

30 | 6419.5 | 2875.0 30 | 7672.9 | 3846.5 30 | 9259.0 | 5158.8
6438. 2889.0 40 | 7696. 3865.2 40 923.2 5184.5

50 | 6457.3 | 2903.1 50 | 7719.7 | 3884.0 50 | 9319.5 | 5210.3

97 6476.2 | 2917.3 ([ 107 7743.2 | 3902.9 || 117 9349.9 | 5236.2
10 | 6495.2 | 2931.6 10 | 7766.8 | 3921.9 10 | 9380.5 | 5262.3

20 | 6514.3 | 2945.9 20 90.5 | 3940.9 20 | 9411.3 | 5288.6

30 | 6533. 2960.3 30 | 7814.3 | 3960.1 30 | 9442.2 | 5315.0
6552.6 | 2974.7 7838.1 | 3979.4 40 | 9473.2 | 5341.5

50 | 6571.9 9.2 50 | 7862.1 | 3998.7 50 | 9504.4 | 5368.2

98 6591.2 | 3003.8 |[ 108 7886.2 | 4018.2 || 118 9535.7 | 5395.1
10 | 6610.6 | 3018.4 10 | 7910. 4037.8 10 | 9567.2 | 5422.1

20 | 6630.1 033. 1 20 | 7934.6 | 4057.4 20 | 9598.9 | 5449.2

30 | 6649.6 | 3047.9 30 | 7959. 4077.2 30 | 9630.7 | 5476.5

40 | 6669.2 062.8 40 | 7983. 4097.1 40 | 9662.6 | 5504.0
6688.8 | 3077.7 50 | 8008 4117.0 50 | 9694.7 | 5531.7

29 6708.6 | 3092.7 |l 109 8032.7 | 4137.1 || 119 [ 9727.0 | 5559.4
10 | 6728.4 | 3107.7 10 | 8057.4 | 4157.3 10 | 9759.4 | 5587.4

20 | 6748.2 | 3122.9 20 | 8082. 4177.5 20 | 9792.0 | 5615.5

30 | 6768.1 | 3138.1 8107. 4197. 30 | 9824.8 .8

40 | 6788.1 | 3153.3 40 | 8132. 4218.4 40 | 9857.7 | 5672.3

50 | 6808.2 | 3168.7 8157. 4239. 50 | 9890. 5700.9
100 6828.3 | 3184.1 ([ 110 8182.8 | 4259.7 || 120 9924.0 | 5729.7
10 | 6848.5 | 3199.6 10 | 8208.2 | 4280.5 10 | 9957.5 | 5758.6

20 | 6868.8 | 3215.1 20 | 8233.7 | 4301.4 20 | 9991.0 | 5787.7
6889.2 | 3230.8 30 | 8259. 4322.4 30 (10025.0 | 5817.0

40 | 6909.6 | 3246.5 8285: 4343.6 40 (10059.0 5

50 | 6930.1 | 3262.3 50 | 8310 4364.8 50 |10093.0 | 5876.1
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TABLE V.—CORRECTIONS FOR TANGENTS AND EXTERNALS.

These corrections are to be added to the approximate values, found by dividing
the tangent, or external, for a 1° curve (Table 1V) by the degree of curve, in order
to obtain the true tangents, or externals. Intermediate values may be obtained by

interpolation. B4
FOR TANGENTS ADD
Central DEGREE OF CURVE
Angl
"8 |50 | 100 15° | 200 | 25° | 300 | 350 [ 400 [ 45° [ 500 [ 559 | 60° | 65° | 700
10° .03 | .06 .09/ .13( .16 .19| .22| .25| .28| .31 .34| .38] .42] 46
15° .04 | .10 14| .19| .24| .29 34| .39| 45| .51| .53| 58| (63| 68
20° .06 1 .13( 19| .26| .32 .39| .45| 51| .58| .65| .72| .79; 84| (90
25 .08 | .16/ .24| .33| 40| .49| .58| 67| .75| .83| 90| .99|1.06|1.14
30° .10 | 191 .29/ .39/ .49/ .59| .69| .79| .89| .99/1.09]1.20]1.29(1.39
35° 11| .22| .34| 47| .58| .69| .70| .81| .92|1.04|1.29|1.42|1.54|1 66
40° 13 | .26/ .40| .53| .67/ .80 1.06(1.20(1.34|1.49|1.64(1.79|1.94
45 15| .30| .44| .60| .76| .91(1.06(1.21|1.37|1.52(1.70|1.87|2 042 21
50° 17| .34| .51/ .68 .85/1.02|1.19|1.36(1.54(1.72|1.91|2.10{2.29(2.48
55° 19 | .38| .57| .76| .95(1.14(1.32|1.52|1.72|1.92|2.14|2.35|2.56|2.77
60° 21 |-.42| .63| .84|1.05(1.27|1.49(1.71|1.94|2.17|2.38|2.60|2.83|3 07
65 23 | .46| .69| .93(1.16(1.40|1.64|1.88|2.13|2.38|2.63|2.88/3.13/3 39
70° .25 | .51| .76/1.02(1.281.54|1.80|2.06(2.33(2.60|2.88(3.16(3.44(3.72
75° .27 | .56| .83|1.12|1.401.69(1.98|2.27|2.57|2.87|3.16|3.47|3 78! 4.09
80 .30 | 61| .9111.2211.53(1.84(2.15|2.46|2.78|3.10/3.44|3.78(4.12| 4.46
85° .33 | .66(1.00(1.33|1.68|2.02(2.36(2.70|3.05|3.40/3.77|4.14|4.55 | 4.89
90° .36 | .72/1.0911.45|1.832.20(2.57|2.94|3.32|3.704.10|4.50]4.91|5.32
95° 239 | .79/1.1911.55/2.00(2.40(2:80(3.20{3.61|4.02|4.40|4.98|5.38(5.83
100° .43 | .86/1.30|1.74|2.18(2.62(3.06|3.50|3.95|4.40|4.88|5.37|5.85 |6 34
110 .51 |1.03(1.56|2.08|2.61(3.14 3.67|4.21|4.76|5.31|5.86|6.43 | 7.01 | 7.60
120° -62 11.25/1.9312.52 3.16(3.81 |4.45)5.11|5.77|6.44|7.12| 7.80/ 8.50{ 9.22
For EXTERNALS ADD
Contial DEGREE OF CURVE
Angle =
59 | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55 | 60 | 650 | 70°
10° | .001).003| .004f .006| .007| .008| .009] .o11| .012| .014| .015| .017] .018] 020
15° | .003|.007| .010| .014| -018| 023 .027| .029| 032| .035| 039| [043| 047 .851
20 -006(.011| .017| .022| .028| .034| .038| .045| 051 _057 0| .076| .083
25° | .009|.018| .027| .036| .046| .056| -0€5| 074 093| .106| .120| .127| .135
30° | .013/.025/ .038| .051| .065| .078| .090| .103| .116| .129| .149| .170| .179| .188
35°  |.018).035| .054| .072| .086| -109| .131| .153| .175| .197| .213| .230| (247| .264
40° |0 070( .093| .117| .141| .172| 203| .234| .265| -277| .290| :315| 341
45 030(.060| .093| .119| .153| .184| .216| .254| .289| 325| 351| .378| -411| -445
90° .037/.075| .116| .151| .189| .227| .266| .305| .345| .384| .425| .467| .508| 550
ggg osg ng {gg %25 %353 32§30 ggﬁ 45% ﬁg §75 636| .697 7l &
74| .851
65° | .067|.135| .204| .273| .343| .412| .483| .554| .625| [697| 711 .845| -922|1.01
70° | .080|.159| .240| .321| .403| .485 652| 735/ .819| .906| .994]1.08 |1.17
75° -182| .286| .383| .480( .578| .678| .777| .877| 977|107 |1.18 |1.29 |1.39
80° | 110(.220/ :332 558/ .671) .787| 1903(1.02 [1.13 |1.25 |1.38 [1.50 |1.62
85 8|.259( .391( .524| .657 .790| .926(1.06 (1.20 (1.34 (1.47 |1.62 |1.76 |1.91
90° | .149/.299| .450 .603| .756| .9101.07 [1.22 [1.38 |1.54 |1.70 [1.87 |2.03 [2.20
vEe R R R e e e
110° | [268.536| 806|108 (1.35 |1.63 |1.91 [2.20 [2.48 |3.76 [3.06 3.35 [3.66 [3.96
120° | .360|.721/1.08 (1.45 1.82 [2.19 [2.57 [2.95 |3.33 [3.72 |4.11 |4.50 [4.91 [5.32

.



3.9,

thus in example

sbove for 20 ft. roadbed distance will be 41.9+(20—16)+2 or 2 ft. added to 41.9 =4

- For slopes of 1 on 1 see inside of ftopt cover.

MADE IN U.8 A.

For same slopes but other widths of

G.
Side Slopes 1 on 114

For Single Track Embankment.

CROSS-SECTIONIN

int? Ans. from Table 41.9.
ve figures by one-half difference in width of roadbed;

Roadway 16 feet wide.

Fo

ke

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

DISTANCES FROM CENTER OF ROADWAY FOR

P
pe stal

roadbed correct al

Ezam

(3]

. be a slo




