


Distances from Center of Road
Roadway 16 fee
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EUGENE DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICAL. and
: SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans Pittsburg Toronto

Cross-Sectioning
opes 1 on 1.
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1] 00| 91! oBEY¥3] 04| 95| 96| 07| 98| 99 1
2100|101 | 10:2|103] 10.4| 105 | 10.6 | 107 | 108 | 100 | 2
3lito|111)112|113)11.4|115| 116 | 117|118 | 1179 | 3
4120|121 122 | 123|124 | 1205 | 126 | 127 | 128 | 1200 | 4
5130131 |132 | 133|134 | 135|136 | 137|138 | 139 | 5
6140|141 |142 | 143144 145|146 | 147|148 | 149 | 6
7150|151 152 | 153|154 | 155 | 15.6 | 15.7 | 158 | 150 | 7
816.0| 161|162 16.3]16.4|16.5(16.6| 167|168 |169| 8
9 l17.0|171 172|173 174 | 175|176 | 177|178 | 179 | 9
10 [ 180|181 | 182|183 | 184 | 1855 | 18.6 | 18.7 | 188 | 18.9 | 10
11 (190|191 |192|19:3 | 194 | 195 | 19.6|19.7 | 19.8 | 19.9 | 11
12 | 200 | 201 {202 | 20.3 | 204 | 20.5 | 206 { 207 [ 20.8 | 20,0 | 12
13 [ 210|211 212|213 214|215 | 216 | 217 | 21.8 | 21.9 | 13
14 | 22.0| 221 | 222 | 223 | 22.4 | 225 | 226 | 227 | 228 | 220 | 14
15 | 23.0| 231 | 23.2| 233 [ 23.4| 235 | 23.6 | 237 | 23.8 | 23.9 | 15
16 [ 240 | 241 | 242 | 243 | 24.4 | 245 | 246 | 247 | 248 | 24,9 | 16
17 [ 25.0| 251 | 25.2 | 25:3 | 25.4 | 25.5 | 25.6 | 257 | 25.8 | 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 | 27.0 271 | 272 | 273 | 27.4 | 275 | 276 | 27.7 | 278 | 27.9 | 19
20 | 28.0 | 281 | 28.2| 283 | 284 | 2875 | 28.6 | 28.7 | 288 | 28.9 | 20
91 29.0] 291 | 29.2| 293 29.4| 295 | 20.6 { 29.7 [ 208 | 29.0 || 21
92 (300|301 [30.2|30.3 | 304|305 | 306|307 {30.8 | 30,0 | 22
23.131.0|31.1|31.2]313|31.4|315|31.6|31.7|31.8|31.9 | 23
24 | 32.0 | 321 | 32.2| 32.3 | 32.4 |32.5 | 32.6 | 327 | 32.8 | 32.0 | 24
251 33,0331 | 332|333 334|335 336|337 338|330 [ 25
26 | 340|341 | 342|343 | 344|345 | 346 | 347|348 | 340 | 26
27 135.0 | 351 | 352|353 354|355 | 35.6| 357 | 35.8 | 35.9 | 27
98 (36.0 | 36.1 | 36.2| 36.3 | 36.4 | 36.5 | 36.6 | 36.7 | 36.8 | 36.0 | 28
29 [ 37.0 371|372 | 373 | 37.4 | 375 | 37.6 | 37.7 | 37.8 | 37.9 | 29
30 38.0 | 331 | 38.2| 383 | 38.4 | 385 [ 38.6 | 387 | 38.8 | 389 | 30
31 0139.0(391 | 392|393 394|395 |30.6|39.7|39.8 | 39.9 | 31
39 | 40.0 | 401 | 40.2 | 40.3 | 40.4 | 405 | 40.6 | 40.7 | 40.8 | 40.9 | 32
33 41.0| 411 | 412|413 |41.4| 415 |41.6|41.7|41.8 |41.9 ] 33
34 | 42.0 | 421 | 42,2 423 | 42,4 | 425 | 42.6 | 4277 | 42.8 | 42,0 | 34
35 43.0 | 431 | 43.2| 433 | 43.4 | 435 | 43.6 | 4377 | 43.8 | 439 | 35
36 | 44.0 | 441 | 44.2 | 443 | 44.4 | 445 | 44.6 | 447 | 44.8 | 44.9 | 36
37 [ 45.0 | 451 | 45.2 | 453 | 45.4| 455 | 45.6 | 457 | 45.8 | 45.9 | 37
58 1 46.0 | 461 | 46.2 | 46.3 | 46.4 | 465 | 46.6 | 46.7 | 46.8 | 46.9 | 38
30 | 47.0| 471 | 47.2 | 473 | 47.4 | 475 | 47.6 | 477 | 47.8 | 47.9 | 39
40 | 4801 4871 4821 4831 484 | 4875 | 4876 | 4377 | 48’3 1 48'9 |l 40

Example—If point is 22.6 {t. above grade, how far should it be from center line
to ke a slope stake point? Ans. from Table 30.6.
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 114 see inside of back cover.
Copyright, 1914, by Eugene Dietzgen Co.

For same slopes but otber yvidths
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TasLE VI.--CorrecTIONS FOR SuB-CHORDS AND Long CHORDS.

—_— —

FOR SUB-CHORDS ADD Y3 o LONG CHORDS
of arc

D |10 (20| 30 | 40 | 50 | 60 | 70 | 80 (90 || {J¢*% || D] 200 | 300 | 400 | 500

4°(.00(.00| .01| .01| .01| .01| .01| .01|.00 02 || 1/199.99(299.97(399.92/499.85
6 |.00[.01| .01| .02| .02| .02| .02| .01| 01 05 || 2|199.97(299.88(399.70(499 .39
8 |.01/.02| .02| .03| .03| .03| .03| .02(.01 08 || 3/199.93|299.73(399.32|498 .63
10 |.01/.02| .03| .04| .05 .05| .05| .04|.02 13 || 4]199.88|299.51|398.78/497 .57
12 |.02|.04| .05| .06| .07| .07| .07| .05|.03 18 || 5(199.81|299.24|398.10(496 .20
14 |.02|.05| .07| .08| .09| .10| .09| .07|.04 25 || 6/199.73(298.90(397 .26|494. 53
16 |.03|.06| .09| .11| .12| .12| .12| .09|.05 33 || 7/199.63|298.51(396.28(492 . 5%
18 [.04/.08| .11| .14| .15| .16| .15| .12|.07 41 || 8/199.51/298.05(395.14|490.31
20 |.05|.10| .14| .17| .19| .20| .18| .15/.09 51 || 9/199.38(297.54(393.86(487 .75

22 |.06(.12| .17( .21]| .23| .24| .22| .18]|.10 .62 [/10/199.24/296.96/|392.42|484..90
24 [.07|.14| .20| .25/ .28| .28| .26| .21|.12 .74 |1121198.90|295.63|389:12(478 .34
26 [.09|.17| .24| .29| .32| .33| .31] .25|.15 .86 |114/198.51/294.06(385.22(470 .65

28 |.10{.19| .27 .34| .37| .38 .36| .29{.17|| 1.00 (|16/198.05|292.25|380.76|461.86
30 |.11(.22] .31| .39| .43| .44| .41| .33|.19|| 1.15 ||18|197.54|290.21|375.74|452.02
32 |.13|.25| .36| .44 .49| .50| .47| .38|.22|| 1.31 ||20(196.96(287.94/370.17(441.15
34 |.15(.28| .40| .50| .55| .57| .53| .43|.25|| 1.48 [|22|196.32|285.44|364 .06|429.30
36 |.17(.32| .45 .56| .62| .64| .59| .48|.28|| 1.66 (|24|195.63|282.71|357.43|416.53
38 |.18(.36| .51| .62| .70| .71| .66/ .53|.31|| 1.86 |(26|194.87|279.76|350.30|402.89
40 |.21(.40| .56| .69| .77| .79| .73| .59(.35|| 2.06 |(28|194.06|276.59|342.69|388.43
42 |.23|.44| .62| .76 .85 .87| .81| .65|.38| 2.28 |/30/193.18(273.20(334.61|373.20
44 | .25(.48| .68| .84| .94/ .96| .89 .72|.42| 2.50 ||32]|192.25|269.61|326.08(357.28
46 |.27).52| .75 .92|1.02/1.05| .98| .78|.46| 2.74 ||34(191.26|265.81|317.12|340.73
48 |.30(.57| .81|1.00({1.12|1.14(1.06| .86/.50(| 2.99 ((36/190.21|261.80|307.77|323.61
50 [.32|.62| .89]|1.09(1.21(1.24(1.15] .93|.55|| 3.24 ||38/189.10|257.60|298.03|305.99
52 |.35/.67| .961.18/1.31|1.35(1.25(1.01|.59|| 3.52 [|40|187.94|253.21|287.94|287 .94
64 |.38(.73(1.04(1.28/1.42|1.46|1.35(1.09|.64( 3.80 |/42/186.72|248.63|277.51|269.54
56 |.41].78/1.12]1.38|1.53|1.57|1.46|1.17|.69|| 4.09 |/44|185.44(243.87(266.78|250.85
68 |.44|.84/1.20(1.48/1.65(1.69|1.57(1.26(.74(| 4.40 |/46/184.10/239.93|255.78|231.95
60 |.47/.91/1.29(1.59(1.76|1.81{1.68/1.35(.80|| 4.72 |/48|182.71|233.83|244.51|212.92

Nore.—When a chord of less than 100 ft. is used the corrections given in the above
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.-~MippLe ORDINATES FOR RAILS 1N FEET.

LENGTH OF RAILS
Deg. Defg.
O

Curve| 32 [ 30 | 28 | 26 (24 22'20 Curve | 32 | 30 | 28 |26 | 24 | 22 | 20

LENGTH OF RAILS.

o
1)
2
»
o
IN)
S
=l
=
>
)
=
@

¢ 2 .011].009]|.008 16° |.356(.313|.273(.236|.200].170|.139
.045].038].034|.029|.025/.021|.017 17 [.378].333(.290|.252|.213}.180|.148
.037/.058/(.051|.044.037|.031|.026 18 1.400|.351|.306|.265.225].190|.156
.089(.079|.069|.060|.050|.042(.035 19 |.423).371].324(.280|.238|.201|.165
4 6 s : .063|.053|.044 20 [.445(.392|.341(.296/.250].212(.174
.134(.117(.102].088|.076|.064|.052 21 |.466/.410|.357(.309|.262(.222|.182
.156(.137].120|.104|.088|.074/.061 22 |.487|.430|.375|.325|.275|.233].191
.179(.158(.137].119|.100/.085|.070 23 |.509(.450|.390|.338|.287|.243|.199
.201(.175(.153|.133(.112(.095|.078 24 |.531|.469|.408|.354|.299|.253(.208
10 (.223(.196|.171(.148].125(.106|.087 26 |.552|.486|.424.367|.311|.263|.216
11 |.245(.216|.188|.163|.139|.117|.096 26 |.573|.506.441|.382|.323(.274(.225
12 |.268|.236|.206|.179(.151|.128|.105 27 |.594|.524|.457|.396| .335|.284/.233
13 |.290].254(.222|.192|.163|.138|.113 28 [.618|.545|.475|.411|.348|.294/ 242
14 |:312).275|.239|.207|.175|.148|.122 29 |.638|.564|.491|.424|.361].303|.250
15 |.334].295].257].2231.188|.159].131 80 [.660].583|.508).438|.374].313/.259
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SLOPE REDUCTIONS. 7 e

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 .286X
214 (near enough)=.57 and horizontal distance—248.7—.57=248.13 ft.

EES

See fig. (a). TRIGONOMETRICAL FORMULAS. TR
sin. A*—(: B %
Cos. A:%
tan. A——i; (a) o 3
cot. A:% ;
seec. A=7% 4 y P
cosec. A:Ec ,

T
ForMULA FOR SOLVING TRIANGLES. T e ST
Given Sought. Right triangles. See fig. (a).

a, ¢ A4, B. b sin.A:%, cos. B:-%, b= 4/ (c+a) (c—a)

a,b A, B, ¢[tan. A=, cot. B=3%, c=y/a**b%

Ay a B, b, ¢|B=90°—A, b=a cot. A4, czﬁ

[

A, b B, a, ¢|B=90°—A, a=btan. 4, c=g—

A, ¢ B, a, b| B=90°—A, a=csin. A, c=ccos. 4
: Given Sought. Oblique triangles. See fig. (b).

b_a sin. B
] A, B, a b = R
. B__b sin. A
A4,a,b |B sin. B=—_,— o ner
(a—b) tan. ¥4 (A+

a, b, C A — B|tan. 15 (A—B)z_“_Tb———

: If s=34 (a+b+c), sin. 15 A=4/C=0—9

a,bc |A cos. 15 A=4/38=2) tan. 14 A=4/8 000

gin A_2V(s—a)b(s—b)(sV6)
g c

A, B, C, al| area a,rea,:a"——-———~2 Sizn;if. sjin. ¢

A, b, ¢ area area= 14 bcsin. A

a, b, ¢ area s=1% (a+b+c), area=4/s (s—a)(s—b)(s—c)
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Roadway 16 feet wide.
For Single Track Embankment.

DISTANCES FROM CENTER OF ROADWAY FOR
CROSS-SECTIONING.

Side Slopes 1 on 114,

H.o\l.z 3\4.5 ol
ol 80| 82| 83| 85| 86| 88| 89| 91| 92 0
1 95| 97| 9.8]10.0]101|10.3|10.4|10.6 | 10.7 1
20l110(112|113|11.5]11.6|11.8|11.9| 121|122 2
31255127128 |13.0| 131|133 | 13.4 | 136 | 13.7 3
4140|142 143 | 145|146 | 148|149 (151 | 15.2 4
511155]157|158|16.0|16.1|16.3|16.4 | 16.6 | 16.7 8
6170|172 173|175 | 17.6 | 178 | 17.9| 181 | 182 6
71185187188 19.0|19.1 | 10.3 | 10.4 [ 19.6 | 19.7 7
8 1200]202(203[205|206|208]209 /211|212 8
9l215(217]218|22.0|22.1 | 223 | 22.4 | 226 | 227 9
10 | 23.0|25.2| 233|235 |23.6 | 23.8|23.9|24.1 | 24.2 10
11 [ 245|247 | 248|250 | 251 | 25.3 | 25.4 | 25.6 | 25.7 &
12 | 26.0|25.2| 263|265 26.6 | 26.8|26.9|27.1 | 27.2 12
13 | 275|277 | 27.8 | 280 | 28.1 | 28.3 | 28.4 | 28.6 | 28.7 13
14 | 297 | 292 295 29,6 | 29.8|29.9 | 30.1 | 30.2 14
15 | 30.5 | 30.7 31.0|31.1|313|31.4]31.6]317 15
16 | 32.0 | 32.2 395|326 328329331332
7 33.7 340|341 (343344346347
18 35.2 35.5 | 35.6 | 35.8 | 35.9 | 36.1 | 36.2
19 36.7 37.0!37.1|37.3|37.4|37.6|377
20 38.2 38.5 | 386 | 38.3 | 38.939.1 | 39.2
21 39.7 40.0 | 401 | 403 | 40.4 | 40.6 | 407
22 412 415|416 418]41.9|421 | 422
23 427 430|431 | 433|434 | 4356 | 437
24 442 445|446 448 44.9| 451 | 452
25 457 46.0 | 46.1 | 46.3 | 46.4 | 46.6 | 46.7
2 472 475|476 | 47.8| 479|481 | 482
27 487 490|401 | 493 | 494 | 406 | 497
28 50.2 505 | 50.6 | 50.8 | 50.9 | 51.1 | 51.2
29 517 52.0 | 521|523 | 52.4 | 52.6 | 52.7
30 53.2 53.5 | 53.6 | 53.8 | 53.9 | 54.1 | 54.2
31 54.7 55.0 | 55.1 | 5.3 | 55.4 | 55.6 | 55.7
32 56.2 56.5 | 56.6 | 56.8 | 56.9 | 57.1 | 57.2
33 57.7 58.0| 581 | 58.3 | 58.4 | 58.6 | 58.7
34 59.2 59.5 | 59.6 | 59.8 [ 59.9 | 60.1 | 60.2
35 60.7 61.0|61.1|61.3|61.4|61.6]61.7
36 62.2 62.5 | 62.6 | 62.8 | 62.9 | 63.1 | 63.2
37 63.7 640|641 |64.3]| 644646647
38 65.2 65.5 | 65.6 | 65.8 | 65.9 | 66.1 | 66.2
39 66.7 67.0|67.1|67.3|67.4|67.6|67.7
40 68.2 63.5 | 63.6 | 68.8 | 68.9 | 69.1 | 69.2

For siopes of 1 on 1 see inside of front cover.

Copyright, 1914, by Eugene Dietzgen Co.

xample—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 41.9. For same slopes but other widths of
roadbed correct above figures by one-half difference in width of roadbed; thus in example
above for 20 ft. roadbed distance will be 41.9+4 (20—16)+2 or 2 ft. added o0 41.9 =43.9,




