


FUGENE DIETZGEN CO.

DRAWING -MATERIALS, MATHEMATICAL and
SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans Pittsburs 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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xample above, for 20 ft. roadbed distance will be 30.6+(20—16)+2 or 2 ft,
80.6 =32.6. For slopes of 1 on 114 see inside of back cover{ )
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C\TY ENGINSER'S

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=—E—ﬁ5°T/2(1) Degree of Curve—D and sin. 2=2(2)
Tangent=T=Rtan%— (3) Length of Curve=L=100% @
Middle ordinate—=M=—R(1—cos. %) (5)=Rvers —g— (6)
External—E—Ttan-(7)=R +cos.2—R(8)=Rexsec5(9)

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

EXPLANATION AND USE OF TABLES

Stations.—Given P. I.=Sta. 161-4+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 Table III tangent
offset for 100 ft.—=7.27 ft. Distance=158—Sta. P. C.==54.50, hence |
offset==7.27 (54.50-+-100)>=2.16 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
IIT 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’ +4-8° 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
42 ?ft.[ What is D? From Table IV E=230.9 and +42—=5.5 or D—
5° 30", :
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f TaBLE IV.—TANGENTS AND ExTERNALS TO A 1° CURVE, ‘
TaBLe IV.—TANGENTS AND EXTERNALS TO A 1° Curve. ‘ i -
] Central T Central Central
'angent|External T t|External Tangent|External
%“;;{:l Tangent|External %’;’;{:I Tangent|External CAC::;{:I Tangent|External | Angle Angle Angle I
61° 3375.0 | 920.2 ° 4086.9 | 1308.2 || 81° 4893.6
81° 1580.0 | 216.3 || 41° 2142.2 | 387.4 || 51° 2732.9 | 618.4 107 | 3386.3 | 925.9 107 | 4099.5 | 1315.6 10° | 4908.0 | 1814.7 i
10’ | 1598.0 | 218.7 10’ | 2151.7 | 390.7 10’ | 2743.1 | 622.8 20 |3397.5| 931.6 4112,1 9 4922.5 | 1824.1 i
1606.9 | 221.1 20 | 2161.2 | 394.1 2753.4 | 627.3 30 | 3408.8 | 937.3 30 | 4124.8 | 1330.3 30 | 4937.0 | 18336
30 | 1615.9 | 223.5 30 | 2170.8 | 397.4 80 |2763.7 | 631.7 40 |38420.1 | 9431 40 |4137.4 | 1337.7 40 | 4951.5 | 184371
40 | 162¢.9 | 226.0 40 | 2180.3 | 400.8 40 | 2773.9 | 6362 | 50 |3431.4 | 948.9 50 | 4150.1 | 1345.1 4966.1 | 1852.6 ‘
1633.9 | 228.4 2189.9 | 404.2 50 |2784.2 | 640.7 |
62 3442.7 | 954.8 || 72 4162.8 | 1352.6 4980.7 | 1862.2 !
32 1843.0 | 230.9 || 42 2199.4 | 407.6 || 52 2794.5 | 645.2 10 | 3454.1 | 960.6 10 | 4175.6 | 1360.1 10 | 4995.4 | 1871.8 |
10 | 1652.0 [ 2332 10 | 2209.0 | 411.1 10 | 2 649.7 20 | 3165.4 | 966.5 20 | 4188.5 | 1367.6 20 | 5010.0 | 1881.5 !
1061.0 | 235.9 20 | 2218.6 | 414.5 20 | 2815.2 | 654.3 30 |3476.8| 972.4 30 |4201.2 | 1375.2 30 | 5024 1891.2 !
30 | 1670.0 | 238.4 30 | 2228.1 | 418.0 30 |2825.6 | 638.8 40 | 3488.3 | 978.3 40 | 4214.0 | 1382.8 40 | 5039.5 | 1900.9
40 | 1679.1 | 241.0 40 | 2237.7 | 421.4 40 | 2835.9 | 663 4 50 |3499.7 | 984.3 50 | 4226.8 | 1390.4 50 | 5054.3 | 1910.7
50 | 1688.1 | 243.5 50 | 2247.3 ] 425.0 50 | 2846.3 | 668.0
) 3511.1 | 990.2 || 78 4239.7 | 1398.0 || 88 5069.2 | 1920.5 ]
1697.2 | 246.1 || 43 2257.0 | 428.5 || 68 2858.7 | 672.7 10 | 3522.6 | '996.2 10 | 4252.8 | 1405.7 10 | 5084.0 | 1930.¢ l
10 | 1706.3 | 2487 10 | 2266.6 | 432.0 10 | 2867.1 | 677 3 20 | 3534.1 | 1002.3 20 | 4265.6 | 14135 20 | 5099.0 | 1940.3 )
1715.3 | 251.3 20 | 2276.2 | 435.6 20 | 2877.5| 682.0 30 | 3545.6 | 1008.3 80 | 4278.5 | 1421.2 30 | 51139 | 1950.8 j
30 | 1724.4 | 2539 2285.9 | 4392 30 686.7 40 | 3557.2 | 1014.4 40 | 4291.5 | 1429.0 40 | 5128.9 | 1960.2
40 | 1733.5 | 256.5 40 | 2295.6 | 442.8 40 | 2893.4 | 691.4 50 | 3568.7 | 1020.5 50 | 4304.6 | 1436.8 50 | 51439 |.1970.3
50 | 1742.6 | 259.1 2305.2 | 446.4 2908.9 | 696.1
d 3580.3 | 1026.6 || 74 4317.6 | 1444.6 || 84 5159.0 | 1980.4
84 1751.7 | 261.8 || 44 2314.9 | 450.0 || 54 2019.4 | 700.9 10 | 3591.9 | 1032.8 10 | 4330.7 | 14525 10 | 5174.1 | 1990.5
10 | 1760.8 | 264.5 0 | 2324.6 | 453.6 10 | 2929.9 | 705.7 20 | 3603.5 | 10390 20 | 4343.8 | 1460.4 20 | 5189.3
1770.0.[ 267.2 0 | 2334.3 | 457.3 710.5 30 |3615.1 | 1045.2 80 | 4356.9 | 1468.4 80 | 5204.4 | 2010.8
177971 | 269.9 30 | 2344.1| 461.0- 30 | 2951.0 | 715.3 40 | 3626.8 | 1051.4 40 | 4370.1 | 1476.4 40 | 5219.7 | 2021.1
40 |1783.2 | 2726 40 g 464.6 40 | 2961.5 | 720.1 50 | 3638.5 | 1057.7 50 |4383.3 | 1484.4 5234.9 | 2031.4
50 | 1797.4 | 275.3 2363.8 | 468.4 50 | 2972.1| 725.0
65 3650.2 | 1063.9 || 78 4396.5 | 1492.4 || 85 5250.3 | 2041.7
1 1806.6 | 278.1 || 45 2373.8 | 472.1 || 88 2982.7 | 729.9 10 | 3661.9 | 1070.2 10 | 44098 5 10 | 5265.6 | 2052.1
10 | 1815.7 | 280.8 10 1| 475.8 10 | 29933 | 7348 20 | 3673.7 | 1076.6 20 | 4423.1 | 1508.6 20 | 5281.0 | 2062.5
1821.9 | 283.8 2392.8 | 4796 3003,9 | 739.7 30 | 3685.4 | 1082.9 30 | 4436.4 | 1516.7 30 | 5298.4 | 2073.0
1834.1 | 286.4 0 | 2402.6 0 14:5 | 744.6 40 | 3697.2 | 10893 40 | 4449.7 | 1524.9 40 | 5311.9 | 20835
40 | 1843.3 | 289.2 40 | 2412.4 | 487.2 40 | 3025.2 | 7496 3709.0 | 1095.7 50 | 44631 .1 6327.4 | 2094.1
1852.5 | 292.0 50 | 2423.3 | 491.0 3035.8 6 )
86 3720.9 | 1102.2 || 78 4476.5 | 1541.4 || 86 5343.0 | 2104.7 |
36 1861.7 4.9 || 46 2432.1 | 404.8 || 86 6.5 | 759.6 10 | 3732.7 | 1108.6 10 | 4489.9 | 1549.7 10 | 5358.6 | 2115.3
10 | 1870.9 7.7 10 | 2441.9 | 4987 10 | 3057.2 | 76¢. | 20 | 3744.6 | 11151 20 |4503.4 | 1558.0 20 | 5374.2 | 2126.0
1880.1 | 300.6 20 | 2451.8 | 502.5 20 | 3067.9 | 769.7 30 | 3756.5 | 1121.7 80 |4516.9 | 1566.3 30 | 5380.9 | 2136.7 1
30 | 1839.4 | 303.5 30 | 2461.7 4 30 | 3078.7 | 774.7 40 |3768.5 | 11282 40 | 4530.4 | 1574.7 40 | 5405.6 | 2147.5
40 | 1898.6 | 306.4 40 | 2471.5 | 510.3 40 | 3080.4 | 779.8 \ 50 | 3780.4 | 11348 4544.0 | 1583.1 5421.4 | 2158.4
50 | 1907.9 | 309.3 2481.4 | 514.3 50 | 3100.2 | 784.9
1 &7 3792.4 | 1141.4 || 52 4557.6 | 1591.6 || 87 5437.2 | 2169.2
87 1917.1 | 312.2 || 47 2401.3 | 518.2 || 67 3110.9 | 790 ‘ 10 | 3804.4 | 1148.0 10 | 4571.2 | 1600.1 10 | 5453.1 | 2180.2
10 | 1926.4 | 315.2 10 | 2501 522.2 10 | 3121.7 | 705 20 | 3816.4 | 1154.7 20 |4584.8 | 1608.6 20 | 5469.0 | 2191.1
1935.7 | 318.1 20 | 2511.2 6 20 | 3132.8 4 30 |3828.4 | 1161.3 30 | 4598.5 | 1617.1 30 | 5184.9 | 22022
30 | 1945.0 | 321.1 30 1.1 | 530.1 30 | 3143.4 | 505.6 40 |8840.5 [ 11681 40 | 4612.2 | 1625.7 40 | 5500.9 [ 22132
4 1954.3 | 32401 40 | 2531.1 | 534.2 40 | 3154.2 | 810.9 50 |8852.6 | 1174.8 4626.0 | 1634.4 80 | 5517.0 | 2224.3
1963.6 | 327.1 50 | 2541.0 | 538.2 50 | 3165.1 | 816.1
- 63 3864.7 | 1181.6 || 78 4639.8 | 1643.0 5533.1 1 2235.5
88 1972.9 | 330.2 || 48 2551.0 | 542.2 || 68 3176.0 | 821.4 10 | 3876.8 [ 1188 4 10 | 4653.6 | 1651.7 10 | 5549.2 | 2246.7
;g 1982.2 | 333.2 10 | 2561.0 | 546.3 10 826.7 20 | 3889.0 f 1195.2 20 | 4667.4 | 1660.5 20 | 5565.4 | 2258.0
1991.5 | 336.3 20 | 2571.0 | 550.4 20 | 3197:8 | 832.0 30 | 3901.2 | 1202.0 30 | 4681.3 | 1669.2 5581.6 | 2269.3
30 | 2000.9 | 839.3 80 |2581.0| 554.5 30 | 3208.8 | 837.8 ¥ 40 | 3913.4 | 12089 40 | 4695.2 | 1678.1 40 | 5597.8 | 2280.6 ,
40 | 2010.2 | 3424 40 | 2591.0 | 558.6 40 | 3219.7 | 842.7 50 |3925.6 | 12158 50 | 4709.2 | 1686.9 50 | 5614.2 | 2292.0
80 | 2010.6 | 345.5 50 | 2601.1| 562.8 50 | 3230.7-| 848.1 l
‘ €9 3937.9 | 1222.7 || 79 4723.2°] 1695.8 || 89 5630.5 | 2303.5 \
1] 2029.0 | 343.6 || 49 2611.2 | 566.9 || 69 3241.7 5 10 | 3950.2 | 1229.7 10 | 4737.2 | 1704.7 10 | 5646.9 | 2315.0
10 | 2038.4 | 351.8 10 | 26212 | 571.1 10 | 3252.7 g 20 | 3962.5 | 1236.7 20 | 4751.2 | 1713.7 20 | 5663.4 | 2326.6 f
30 | 2047.8 | 354.9 20 | 2631.3 | 575.3 20 | 3263.7 | s64. 30 |3974.8 | 12437 30 | 4765.3 | 172207 30 | 5679.9 | 2338.2 I
80 | 2057.2 | 358.1 30 | 2641.4 | 579.5 0 | 3274.8 | 869, 40 | 3987.2 | 1250.8 40 | 4779.4 | 1731 7 40 | 5696.4 | 2349.8 |
gg 2066.6 | 361.3 33 2651.5 | 583.8 40 | 3285.8 | 875 3999.5 | 1257.9 50 | 4793.6 | 1740.8 5713.0 | 2361.5
2076.0 | 364.5 2661.6 | 588.0 50 | 3206.9 X -
70 4011.9 | 1265.0 || 80 4807.7 | 1749.9 || 90 5729.7 | 2373.8
40 2085.4 | 367.7 || 80 2671.8 | 592.3 || 60 886 a 10 | 4024.4 | 12721 10 | 4822.0 | 1759.0 10 | 5746.3 | 2385.
0. | 2004.9 | 371.0 10 | 2681.9 | 596.6 10 | 3319.1 | 893 20 |4036.8 | 1279.3 20 | 4836.2 | 1768.2 20 | 5763.1 | 2397.0
3104.3 874.2 20 | 2692.1| 600.9 20 | 3330.3 | 897.5 30 | 4049.3 .5 30 | 4850.5 | 1777.4 30 | 57799 | 2408 9
113.8 | 377.5 30 | 2702.3 | 605.3 30 | 3311.4 | 903. 40 | 4061.8 | 12936 40 | 4864.8 | 1786.7 40 | 5796.7 | 2420.9
40 |2123.3 | 380.8 40 | 2712.5 | 609.6 40 | 3352.6 | 908. 50 | 4074.4 | 1300.9 50 | 4879.2 | 1796.0 50 | 5813.6 | 2432]9
80 |2132.7 | 38¢.1 50 |2722.7 | 614.0 50 63.8 | 914.
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TaBre IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.

VII

Central

Tangent|{External

Central
Angle

Tangent

External

Central
Angle

Tangént

External

2444 .9
2457.1
2469.3

101°

3278.1
3294.1°

2481.5
2493.8

3092.7
3107.7

8182.8
8208.2
8233.7
8259.3
8285.0
8310.8

4386.1
4407.6
4429 2

Tanre V.~CORRECTIONS FOR TANGENTS AND EXTBRNALS,
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TasLe VIII.—NaruraL TRIGONOMETRICAL FUNCTIONS.

Angle

Cosin. Sine. Cotg. |Cosin.

71934
71732

TaBLy IX.—CALCULATION OF EARTHWORK.
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CROSS-SECTIONING.
Roadway 16 feet wide. Side Slopes 1 on 134

For Single Track Embankment.
gures by one-half difierenc

int? Ans. from Table 41.9.

ve fi

point is 22.6 ft. above grade, how far should it be from cen
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Exam

be a slo

39 [ 66

38 || 65

above for 20 ft. roadbed distance will be 41.9
For slopes of 1 on 1 see inside of front cover,
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