


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.

H“O.I .2‘.3 4 16l7‘.8 QHH
O 80| 81 32| 83| 84585 86 87| 88 80 0
1] 90| 91| 92| 93] 94No5| 96| 97| o8| 5o 1
2 1100|101 | 102|103 | 10105410.6 | 107 | 108 | 10,0 | 2
3010|111 112|113} 132] 11 6117|118 [11.9] 3
4120]121 122|123 >4 2:6|12:7|128 | 129 | 4
511300131 (132 | 133154 136 137|138 | 1390 | 5
6140|141 | 142 | 1414 aends | 146|147 | 148|149 | 6 .
7115011511102 | 1531060103 | 130 | 107|108 | 150 | 7
8l16.0(161]162| %3] 16 Pi65]|1606|167|168|1690 [ 8
9170|171 | 17.28¥7.3 175|176 177|178 [ 179 9
10 | 18.0 | 181 [.i8.2%18:3 | 18% | 185 | 186 | 18.7 | 18.8 | 18.9 | 10
11 (190|191 [192|193]19.4| 195 | 19.6 | 19.7 | 19:8 | 100 | 11
12 [ 2000 | 201 [ 20.2 | 203 | 20.4 | 205 | 20.6 | 20.7 | 208 | 2079 | 12
13 21,0211 |21.2|21.3|21.4 | 21.5 | 21.6 | 21.7 | 21.8 | 219 | 13
14 | 220|221 | 22.2 | 22.3 | 2214 | 2215 | 22.6 | 227 | 228 | 22.9 || 14
15 [ 23.0| 231 | 23.2 | 23.3 | 23.4 | 23.5 | 23.6 | 23.7 | 238 | 23.9 | 15
16 | 24.0| 241 | 242|243 | 24.4 | 24.5 | 24.6 | 247|248 | 249 || 16
17 | 25.0 | 251 | 252 | 253 | 25.4 | 25:5 | 25:6 | 257 | 258 | 25.9 | 17
18 [ 26.0 | 26.1 | 26.2 | 26.3 | 26.4 | 26.5 | 26.6 | 26.7 | 26.8 | 26.9 | 18
19 | 27.0|27.1 | 272 | 27.3 | 27.4 | 275 | 27:6 | 2777 | 278 | 27.9 || 19
20 | 28.0 | 28,1 | 282 | 28.3 | 28.4 | 28.5 | 28.6 | 28.7 | 28.8 | 28.9 || 20
21 1290|291 [ 29.2 | 29.3129.4 | 29.5 | 20.6 | 20.7 | 20.8 | 29.9 | 21
22 1130.0 | 301 [ 30.2 | 30.3 | 30.4 | 30.5 | 30.6 | 30.7 | 30.8 | 30.9 | 22
23 131.0311{31.2|31.3]|31.4|31.5|31.6|31.7|31.8 | 31.9 | 23
24 132.0 | 321 | 32.2 | 32.3 | 32.4 | 32.5 | 32.6 | 32.7 | 328 | 32.0 | 24
25 133.0 (331 (332|333 334|335 336337338 | 339 | 25
26 1340 | 341|342 |343|34.4|345|346|347]|348 | 349 | 26
27 1350|351 352 |353|35.4|355|356|357358 | 359 | 27
28 [136.0 | 361 | 36.2 | 36.3 ] 36.4 | 36.5 | 36.6 | 36.7 | 36.8 | 36.0 | 28
29 137.0 371 | 372|573 37.4 | 375 | 37.6 | 37.7 | 37:8 | 37.9 | 29
30 (380|321 |382|383| 384|385 386387588 | 389 | 30
31 1390391 |39.2|30.3] 394 | 395|396 |39.7 | 398 | 39.9 | 31
32 1400 | 401 | 40.2 | 40.3 | 40.4 | 40.5 | 40.6 | 40.7 | 20.8 | 40.9 | 32
331410 411|412|413|41.4|415|41.6|41.7|41.8 41033
34 420|421 | 422 | 423 | 424 | 425 | 42,6 | 427 | 428 | 4210 || 34
35 43.0 | 431 | 432 | 43.3 | 43.4 | 43.5 | 436 | 43.7 | 433 | 43.9 | 35
36 | 440|441 (442|443 | 444|445 446|447 |248 449 | 36
37 1145.0| 451 | 45.2 | 45.3 | 45.4 | 45.5 | 45.6 | 45.7 | 45.8 | 45.9 | 37
38 [ 46.0 | 46.1 | 46.2 | 46.3 | 46.4 | 46.5 | 46.6 | 46.7 | 46.3 | 46.9 | 38
39 1470|471 | 472|473 | a7.4| 4755 | 476 | 477 | 478 | 47.9 | 39
40 148701 487114821 4831484 | 485 | 48.6 | 487 | 48:8 | 450 Il 40

Example—If point is 22.6 {t. above grade, how far should it be from center line
to be a slope stake point? Ans. from Table 80.6. For same slopes but other vridths
of roadbed, correct above figures by one-half difference in width of roadbed; thus in
example above, for 20 ft. roadbed distance will be 30.64-(20—16)+2 or 2 ft. added to
30.6 =32.6. For slopes of 1 on 124 see inside of back cover.

Copyright, 1914, by Eugene Dietzgen Co.
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DIETZGEN'S RAILROAD CURVE = ‘|
AND
REDUCTION TABLES

Copyright, 191‘4, by Eugene Dietzgen Co., New York City

CURVE. FORMULAS

Ra.dius:-:R:E—m%)ﬁ~ (1) Degree of Curvé=D and sin. 2=% (2)

" Tangent:T:Rtan% (3) Length of Curve:L:lOO% 4)
Middle ordinate=M= R(1—cos. /25) (5) =Rwvers % (6)
External:E:Ttan%— (7) =R +cos % R (8)=Rexsec% ©)
Long Chord=C=2 R sin.§ (10) A=Central Angle

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—
41485 ft. P. C.=Sta. P.1.—T=157 +45.50. Also from (4) L=
746.00 and P. T.=Sta. P. C. +L=164 4+-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—=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 x 688.26)=2.16 ft.

E Deflections.—Deflection angle=2%4 D for 100 ft., ¥/ D for 50 ft.,
etcy For ¢ ft.=—(in minutes) .3 x C x D° or==defl. for 1 ft. from Table
IIIxC. For Sta. 158 of above curve=—.3x54.5 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', etec.

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 1156.87 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 Or suppose A=32° and E is measured and found to be
4? ft; What is D? From Table IV E=230.9 and +42=5.5 or D=
5° 30'.




fl CeC Ve VA4
TaBLE VIIL.—NATURAL TRIGONOMETRICAL FUNCTIONS.
Angle| Sine. | Tan. | Cotg. [Cosin. Angle| Sine. | Tan. | Cotg. |Cosin.
or o7
32 .5299 | .6249 | 1.600 |.84805| 58 30| .6225 | .7954 | 1.257 |.78261 30
10{ .5324 | .6289 | 1.590 |.84650 50 40| .6248 | .8002 | 1.250 |.78079 20
20| .5348 | .6330 | 1.580 |.84495 40 50| .6271 | .8050 | 1.242 |.77897 10
30| .5373 | .6371 | 1.570 |.84339 30 ;
40| .5398 | .6412 | 1.560 |.84182 20 39 .6293 | .8098 | 1.235 |.77715| 61
50| .5422 16453 | 1.550 {.84025 10 10} .6316 | .8146 | 1.228 |.77531 50
20| .6338 | .8195 | 1.220 |.77347 40
33 .5446 | .6494 | 1.540 |.83867| 57 30| .6361 | .8243 | 1.213 |.77162 30
10} .5471 | .6536 | 1.530 {.83708 50 40| .6383 | .8292 | 1.206 |.76977 20
20| .5495 | .6577 | 1.520 |.83549 40 50| .6406 | .8342 | 1.199 |.76791 10
30| .5519 | .6619 | 1.511 |.83389 30
40| .5544 | .6661 | 1.501 |.83228 20 40 6428 | .8391 | 1.192 |.76604| 50
50| .5568 | .6703 | 1.492 |.83066 10 10| .6450 | .8441 | 1.185 |.76417 50
20| .6472 | .8491 | 1.178 |.76229 40"
34 5592 | .6745 | 1.483 |.82904| 56 30| .6494 | .8541 | 1.171 (.76041 30
10| .5616 | .6787 | 1.473 |.82741 50 40| .6517 | .8591 | 1.164 |.75851 20
20| .5640 | .6830 | 1.464 |.82577 40 50| .6539 | .8642 | 1.157 |.75661 10
30| .5664 | .6873 | 1.455 |.82413 30
40( .5688 |.6916 | 1.446-|.82248 20 41 .6561 | .8693 | 1.150 |.75471| 49
50| .5712 | .6959 | 1.437 |.82082 10 10| .6583 | .8744 | 1.144-|.75280 50 -
* 20| .6604 | .8796 | 1.137 }.75088 40
356 .5736 | .7002.| 1.428 |.81915| 55 30| .6626 | .8847 | 1.130 |.74896 30
10| .5760 | .7046 | 1.419 |.81748 50 40| .6648 | .8899 | 1.124 [.74703 20
20| .5783 | .7089 | 1.411 |.81580 40 50( .6670 | .8952 | 1.117 |.74509 10
30| .5807 | .7133 | 1.402 |.81412 30
f 40| .5831 | .7177 | 1.393 |.81242 20 42 6691 | .9004 | 1.111 |.74314| 48
ﬂ’ i 50| .5854 | .7221 | 1.385 |.81072 10 10| .6713 | .9057 | 1.104 |.74120 50
| 20| .6734 | .9110 | 1.098 |.73924| 40
it | 36 5878 | .7265 | 1.8376 |.80902| 54 30| .6756 | .9163 | 1.091 |.73728 30
’i 10| .5901 | .7310 | 1.368 |.80730 50 40| .6777 | .9217 | 1.085 |.73531| ~ 20
'H{ 20| .5925 | .7355 | 1.360 |.80558 40 50| .6799 | .9271 | 1.079 {.73333 10
‘!n 30| .5948 | .7400 | 1.351 |.80386 30 : ¥
JJ 40| .6972 | .7445 | 1.343 |.80212 20 43 .6820 | .9325 | 1.072].73135| 47
Ql!’ 50| .5995 | .7490 | 1.335..80038 10 10} .6841 | .9380 | 1.066 |.72937 50
t;ﬂ\ 20| .6862 | .9435 | 1.060 |.72737 40
1. | 87 .6018 | .7536 | 1.327 |.79864| 53 30| .6884 | .9490 | 1.054 |.72537 .30
i 10{ .6041 | .7581 | 1.319 |.79688 50 40| .6905 | .9545 | 1.048 |.72337 20
!J) 20| .6065 | .7627 | 1.311 [.79512 40 50| .6926 | .9601 | 1.042 {.72136 10
l 30| .6088 | .7673 | 1.303 |.79335 30
| 40| .6111 | .7720 | 1.295 |.79158 20 44 6947 | 9657 | 1.036 |.71934| 46
1 50| .6134 | .7766 | 1.288 |.78980 10 10| .6967 | .6713 | 1.030 |.71732 50
| 20| .6988 | .9770 | 1.024 |.71529| 40
\I i 38 |.6157 |.7813 | 1.280 |.78801| 52 30( .7009 | .9827 | 1.018 |.71325 30
‘ | 10| .6180 | .7860 | 1.272 [.78622 50 40| .7030 | .9884 | 1.012 |.71121 20
il | 20| .6202 | .7907 | 1.265 |.78442 40 50( .7050 | .9942 | 1.006 |.70916 10
\:i 7071 | 1. i 70711 45
it |
i | or
l !‘
i
5,‘ \[‘ Cosin. | Cotg. | Tan. | Sine. |Angle. Cosin. | Cotg. | Tan. | Sine. | Angle.
ik | '
]“ ‘lk |
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e e
TaBLE IX,—CALCULATION OF EEARTHWORK,

e HEIGHT
=
S 1 23|45 6 7 8 9 |-10 511 12} 13 14 15
1| .02| .04| .06 .07| .09] .11f .13| .15| .17} .18| .20| .22| .24| .26 28
-2 | .04| .07| .11f .15| .18| .22| .26| .80| .33| .87| .41| .44| .48| .52 56
3 06| .11 .17| .22| .28 .33| .39| .44| .50| .56| .61| .67| .72 78 83
4 07| .15| .22| .30 .37| .44 .52 .59( .67| .74| .81} .89) .96| 1.04 | 1.11
] 09| .19| .28| .37 .46| .56/ .65| .74| .83 .93|1.02(1.1131.20{ 1.30 | 1.39
6 11| .22| .33| .44| .56 .67 .78/ .89/1.00/1.11|1.22|1.33|1.44| 1.55| 1.67
“ 13| .26( .39| .52| .65| .78| .91|1.04(1.16/1.30(1.42|1.55/1.68 1.81 | 1.94
8 15| .30( .44| .59| .74| .89]1.0411.19|1.33(1.48(1.63/1.78/1.92| 2.08 | 2.22
9 17| .33| .50 .67| .83(1.00(1.17|1.33|1.50(|1.67|1.83|2.00(2.17| 2.33 | 2.50
10 18| .37| .56| .74| .93(1.11]1.30|1.48/1.67|1.85|2.04(2.22|2.41 2.59 | 2.78
11 20| .41 .61| .82(1.02|1°22]1.43/1.63]|1.83(2.04(2.24(2.44|2.65| 2.85 | 3.06
12 22| .44| .67| .89(1.11|1.33|1.56(1.78(2.00(|2.22|2.44|2.67(2.89| 3.11 | 3.33
13 | .24| .48| .72| .96/1.20(1.44|1.68|1.92/2.16(2.41|2.65|2.89|3.13| 2.37 | 3.61
14°( .26 .52| .78/1.04/1.30|1.55/1.81|2.08(2.33|2.59(2.85(3.11|3.37| 3.63 | 3.89
15 28| .56| .83(1.11/1.39(1.67]1.94/2.22|2.50/2.78(3.06/3.33|3.61| 3.89 | 4.17
16 30| .59 .89(1.18(1.48(1.78/2.07|2.37|2.67(2.96(3.263.56|3.85| 4.15 | 4.44
17 31| .63| .94(1.26(1.57(1.89(2.20|2.52|2.83/3.15(3.46|3.78|4.09| 4.41 | 4.72
18 33| .67]1.00|1.33|1.67(2.00|2.33|2.67|3.00|3.33|3.67|4.00(4.33| 4.67 | 5.00
19 35| .70[1.06/1.41|1.76(2.11(2.46|2.82|3.17/3.52/3.87(4.22(4.57| 4.92 | 5.28
20 | .37| .74|1.11/1.48]1.85|2.22(2.59|2.96/3.33|3.70(4.07|4.44(|4.81| 5.13 | 5.56
21 39| .781.17|1.55|1.94(2.33(2.72|3.11|3.50(389 (4.28|4.67|5.06| 5.44 | 5.33
22 | 41| .81{1.22|1.63|2.04|2.44|2.85|3.26|3.67/4.07|4.48(4.89|5.30( 5.70 | 6.11
23 43| .85|1.28(1.70(2.13/2.56|2.98(3.41|3.83/4.26(4.6815.11/5.54| 5.96 | 6.39
24 44| .89|1.33|1.78(2.22|2.67|3.11|3.56(4.00(4.4414.89|5.33/5.78| 6.22 | 6.67
25 | .46| .92(1.39(1.85/2.31|2.78/3.24(3.70(4.17|4.63|5.09(5.56|6.02] 6.48 | 6.94
26 | .48 .96(1.44]1.92|2.41(2.89/3.37|3.85|4.334.82(5.30(5.78/6.26| 6.74 | 7.24
27 | .50(1.00|1.50{2.00(2.50(3.00(3.50(4.00|4.50(5.00{5.50(6.00|6.50| 7.00 | 7.50
28 | .52(1.04/|1.55/2.07|2.59(3.11(3.63(4.154.67|5.18(5.70/6.22|6.74| 7.26 | 7.78
29 | .54(1.07|1.61|2.15|2.68(3.22(3.76(4.30|4.83/5.37(5.91|6.44(6.98| 7.52 | 8.06
80 | ,56[1.11|1.67|2.22|2.78|3.33|3.89|4.44|5.00/5.55(6.11|6.67|7.22| 7.78 | 8.33
81 | .57]1.15[1.72{2.30|2.87(3.44/4.02|4.59(5.17|5.74/6.32|6.89|7.46| 8.04 | 8.61
82 | .59(1.18(1.78(2.37|2.96(3.56(4.15|4.74|5.33|5.92(6.52|7.11|7.70| 8.30 | 8.89
33 61|1.22|1.83|2.44(3.05/3.67|4.28/4.89|5.50/6.11|6.72|7.33|7.94| 8.55 | 9.17
84 63]1.26/1.89|2.52|3.15(3.78|4.40|5.04(5.67(6.29(6.93|7.56/8.18| 8.81 | 9.44
35 65(1.30(1.94|2.59/3.24(3.89(4.53|5.18/5.83|6.48(7.13|7,78/8.42| 9.08 | 9.72
36 | .67(1.33]2.00(2.67|3.33|4.00(4.66|5.33/6.00(6.67|7.33/8.00|8.67 9.33 | 10.00
37 | .68|1.37|2.06|2.74|3.42(4.11|4.79|5.48|6.17|6.85|7.54/8.22(8.91| 9.59 | 10.28
88 | .70(|1.41|2.11|2.82(3.52(4.22|4.92/5.63|6.33|7.03|7.74|8.44(9.15| 9.85 | 10.56
39 72|1.44(2.17]2.89|3.61(4.33[5.05(5.7816.50(7.22(7.95|8.67({9.39( 10.11 | 10.83
40 74 1.%2.22 2.96/3.70(4.44/5.18/5.92/6.67(7.41/8.15/8.89|9.63| 10.37 | 11.11

Table gives 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 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 as tenths. Thusif w =16.2 and
h =5.3, cu. yds. =1.484-.028+4-.089 =1.597 cu. yds. or practically 160 cu. yds. per 100 ft.
If wexceeds 40 ft., use one half and multiply result by 2, if both 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 14 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 side of it ( =h’s)
always subtracting the outer from the inner, e

LY
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