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Natural Trigonometrical Ratios.

II! Ingle. Sine. Tan. Sec, Couc. Colg. Cesia, I hlle, Si•. Tan. See. Cesec, Cola. Calie.

o # 0 #

i 0 0 0 1. a: 1. 90 8 .1392.14051.00987.1857.115 .9902782

10.0029 .0029 343.8343.8 I. 50 10.1421 .1435 \.0102 7.040 6.968 .98986 50'
20.0058.0058 171.9171.9 .99998 40 20.1449.14651.01076.9008.827 .98944 40 I

30.0087.0087 114.6114.6 .99996 30 30.1478.1495 \.0111 8.766 6.691 .98902 30

40 .Oll8 ,Oll6 1.0001 85.9485.94.98993 20 40.1507.1524 1.0115 8.83618.561.98858 20
50.0145.0145 \.0001 68.76 68.75.99989 10 50.1536.15541.01206.512 6.435.98814 10

1 .0175.01751.000257.3057.29 .9998589 9 .1564.1584 \.0125 8.394 6.314 .9876981
10.0204.02041.0002 49.ll49.10 .99979 50 10.1593.16141.01298.277 6.197.98723 50
20.0233.02331.000342.9842.98 .99973 40 20.1622.1644 \.0134 8.188 6.084 .98676 40,
30.0282.02621.000338.2038.19 .99968 30 30.1850.1673 1.0139 6.059 5.976 .98829 30
4Q .0291 .02911.000434.3834.37 .99958 20 40.1879.17031.01445.955

1
5.871 .98580, 20

50,0320.03201.000531.2631.24.99949 10 so .1708 .17331.0149 5.855'5.768,985311 10'

2 .0349.0349 \.0006 28.65 28.64.9993988 10 .1738.17631.01545.7595,671 .9848180
10.0378.03781.000728.4528.43.99929 so 10.1785.17931.01605.665'5.578.98430 50
20.0407.04071.000824.5624.54.99917 40 20.1794.1823 \.0185 5.575

1
5.485 .98378

1

40
30.0436.04371.001022.9322.90.99905 30 30.1822.18531.01705.48815.398.983251' 30
40.0465.04661.0011 2\.49 21.47.99892 20 40.1851.18831.01765.40315.309.98272 20
50.0484.04951.001220.2320.21.99878 10 so .1880 .19141.01815.320!5.228 .98218 10'

3 .0523.05241.0014 19.1l19.08 .9988387 11 .1908.19441.01875.2415.145.9818379

10.0552.05531.001518.1018.07.99847 50 10.1937.19741.01935.184
1

5.068.98107 so
20.0581.05821.001717.2017.17.99831 40 20 .1985 .20041.0199 5.089'4.989.98050 40
30.0610.06121.001918.3818.35.99813 30 30.1994.20351.02055.016\.4.915.97992 30 I

40.0840.06411.002015.6415.60.99795 20 40.2022.2085 \.02114.9454.843.97934 20'
50.0689.08701.002214.9614.92 .99776 10 50.2051.20951.02174.87714.773 .97875 10 II

4 .0698.08991.002414.3414.30.9975686 12 .2079.2126 \.0223 4.810,4.705.9781578

10.0727.0729 \.0027 13.76 13.73 .99736 so 10.2108.21581.02304.745\4.638.97754 so
20.0758.07581.002913.2313.20.99714 40 20 .2136 .2188 \.02384.8824.574.97892 40
30.0785.07871.003112.7512.71 .99892 30 30.2184.2217 \.02434.6204.511 .97630 30
40.0814.08161.003312.2912.25.99688 20 40.2193.22471.02494.5604.449.97586 20

I 50.0843.08481.00381\.8711.83.99644 10 SOI.2221 .2278 1.02564.50214.390 .97502 10
• I 5 .0872 .0875 1.0038 ll.47 11.43 .9961985 13 .2250.23091.02634.44514.331 .9743777 ,

I 10.0901.09041.004111.101\.08.9959 50 10\.2276 .23391.02704.39014.275.973711 50
I 20.0929.09341.004310.7610.71 .99567 40 20 .2306 .2370 1.0277 4.336,4.219.9730'1 40 I

:10.0958.09631.004610.4310.39.99540 30 30.2334.2401 \.02844.2841"185.97237' 30 I

40

1

,.0987 ,0992 1.0049 10.13 10.08 .99511 20 40\.2363.24321.02914.232\4.113.97169\ 20
50.1016.10221.00529.8399.788 .99482 10 50.2391.24821.02994.1824.061 .9710C 10

6 .1045.10511.00559.5679.514.9945284 H .2419.24931.0306 4.133i4.011 .9703076 .

i 10'.1074 .1080 1.0058 9.309 9.255.99421 50 10
1
.2447.25241.03144.0863.962.96959 50

I

20 .ll03 .ll10 1.00619.065 9.010'.99390 40 20 .2476 .25551.03214.03913.914 .96887 40
• 30 .ll32 .ll39 1.0085 8.834 8.7771.99357 30 30.2504.25861.03293.99413.867.96815 30,

40 .ll61j.ll69 1.00688.6148.556'.99324 20 40.2532.26171.03373.949,13.821.987421 20 I

so .ll90

1

.ll98 1.0072 8.405 8.345 .99290 10 so .2560 .2648 1.0345 3.906,3.776 .96667
i

10

7 .1219\.12281.00758.2068.144.9925583 15 .2588.26791.03533.8643.732.98593
75

I
l0i.1249 .1257 1.0079 8.016 7.953 .99219 50 10.2916.27111.03613.8223.689.98517 so
20.1276.12871.00827.834 7.770 .99182 40 20 .2644 .27421.03693.7823.647.964

4
0 40

30.13051

1

.13171.00887.8617.598.99144 30 30.2872.2773 1.03773.7423.806.96363 30
40.1334.13461.00907.4967.429.99106 20 40 .2700 .28051.03863.7033.566 .98285 20

i so .1363 .13761.00947.3377.269 .99067 10 SO .2728 .28361.03943.8653.526.96206 10
i 82 74l CaiL Cell. Ceuc. See. Ta. SiIe.!IIfe. cu. Cel.. Ceuc. Sec. TlL Sid. Iqle.
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1
2
3
4
5
6
7
8
9
o
1
2
3
4
a
6
7
8
9

20

I
I

.8 [DC

ROADW AT 14 FEET WIDE. SIDE SLOPES 1'/. TO 1.

FOR SINGLE TRACK ElllBA.'IDlENT.

1.21.3~

DISTANCES FROM CENTER OF ROADWAY FOR CROSS.SECTIONiNG.

]1 0 I .1

-;\~.o 7.2 7.3 7.5 7.6 7.8 7.9 8.1 8.2 8.4

1 8.5 8.7 8.8 9.0 9.1 9.3 9.4 9.6 9.7 9.9

2[ 10.0 10.2 10.3 10.;; 10.6 10.8 10.9 11.1 11.2 11.4

3 11.5 11.7 11.8 12.0 12.1 12.3 12.4 12.6 12.7 12.9

4 13.0 13.2 13.3 13.5 13.6 13.8 13.9 14.1 14.2 14.4

5 14.5 14.7 14.8 150 15.1 15.3 15.4 15.6 10.7 15.9

6 16.0 16.2 16.3 16.5 1I\.6 16.8 16.9 17.1 17.2 17.4

7 17.5 17.7 17.8 18.0 18.1 18.3 18.4 18.6 18.7 18.9

gl 19.0 19.2 19.3 19.1\ 19.6 19.8 19.9 20.1 20.2 204

20.5 20.7 20.8 21.0 21.1 21.3 21.4 21.6 21.7 21.9

10 22.0 22.2

I
22.3 22.0 22.6 22.8 22.9 2:11 2:U 23.4 1

11 23.5 23.7 23.8 24.0 24.1 24.3 24.4 24.6 24.7 24.9 1

12 20.0 25.2 25.3 25.5 25.6 25.8 20.9 26.1 26.2 2fH 1

13 26.5 26.7 20.8 27.0 27.1 27.3 27.4 27.6 27.7 27.9 1.

14 28.0 28.2 2~.3 28.5 28.6 28.8 28.9 29.1 2!l.2 29.4 1

15 29.5 29.7 29.8 30.0 30.1 30.3 30.4 30.6 30.7 30.9 1~

16 31.0 31.2 31.3 31.5 31.6 31.8 31.9 32.1 322 32.4 1

17 32.0 32.7 32.l:l 33.0 33.1 3".3 33.4 33.0 33.7 3:\.9 1

18 34.0 34.2 34.3 34.5 34.6 34.8 34.9 35.1 35.2 35.4 1

19 3n.5 30.7 35.8 36.0 30.1 30.3 36.4 36.6 36.7 36.9 1-

20 37.0 37.2 37.3 37.0 37.6 37.8 :\7.9 38.1 38.2 38.4

21 38.0 38.7 38.8 39.0 39.1 39.3 39.4 39.6 39.7 39.\1 21

22 40.0 40.2 40.3 40.5 40.6 40.8 40.9 41.1 41.2 41.4 22

23 41.5 41.7 41.8 42.0 42.1 42.3 42.4 42.0 42.7 42.9 23

24 I 43.0 43.2 43.3 43.5 43.6 43.8 43.!l 44.1 44.2 44.4 24

25 44.1\ 44.7 44.8 4n.0 4n.1 4n.3 45.4 4n6 4n.7 4n.9 2n

26 I 46.0 46.2 46.3 46.5 '16.6 46.8 46.9 47.1 47.2 47.4 ~6

271 47.0 47.7 47.8 48.0 48.1 48.3 48.4 48.6 48.7 48.9 27

28 49.0 49.2 49.3 49.5 49.6 49.8 49.9 50.1 50.2 50.4 28

29 50.5 50.7 50.8 51.0 51.1 51.3 51.4 51.6 51.7 51.9 29

30 52.0 52.2 52.3 52.5 52.6 52.8 52.9 53.1 53.2 5.'\.4 30

31 53.5 I 53.7 53.8 54.0 54.1 54.3 54.4 04.6 04.7 04.9 31

32 50.0 50.2 55.3 55.5 55.6 55.8 5fl.9 56.1 56.2 56.4 32

33 56.5 56.7 56.8 ~ "'.0
57.1 07.3 57.4 57.6 57.7 57.9 33

~I58.0 58.2 58.3 58.5 58.6 58.8 513.9 59.1 59.2 5\1.4 34

59.5 59.7 59.8 60.0 60.1 60.3 60.4 60.6 60.7 00.9 35

36 61.0 61.2 61.3 61.5 61.6 61.8 61.9 62.1 62.2 62.4 30

I I

//7, Zq

/

/J - - ''1.-7 +~!: - IID.JV

,:; /CJoe...of da1;'f-fi' 2 -
114,4-,:;

'" .., . I / ._~---~/'/_-;-;r'::"'!,-?)+v....1... -
//0,-5- 3

:; (

Calculated by Julien A. Hall, M. Am. Soc. C. E.
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