


- Distances FroM SipE STAKES FOrR CROSS-SECTIONING
S8LOPE 1 TO 1. ROADWAY OF ANY WIDTH
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Distance of slope stake from side or shoulder stake for any width roadmy, slope 1 to 1. If
ound is nearly vel, the cut or fill at side stake by the ntry in left
lumn and row. ‘The number in body of table ln same row and oolumn gives distance from
‘8ld pe stake. If ground is noz level estimate the difference In elevation between the
sid stake, lower ta.rgset y this &mount if cut, elevate if fill. Add this amount to
cut or fill and find distance in table. Set up rod at this point, and line of sight should cut target.
It it does not make the slight adjustment necessary.,
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'DIRECTIONS FOR USE OF TABLES

TABLE No. XIV

Distance of slope stake frogysi l ‘
istance of slope stake rousnﬁ;en;ou*q"

stake for any width roadway, sl to 1.
If ground is nearly level, the cut or fill at side
stake is located by the double entry method in
left column and top row. The number in body
of table in same row and column gives distance
from side stake to slope stake. If ground is not
level estimate the difference in elevation between
the side stake and slope stake, lower target by
this amount if cut, elevate if £ill. Add . this
“amount to cut or fill and find distance in table.
Set up rod at this point, and line of sight should
cut target. If it does not make the slight ad-
justment necessary..

TABLE No. VIII

To find Tangent and External for curve of
any other degree, divide by degree of curve and
add correction found in column of corrections.
Degree of curve with a given I may be found
by dividing tangent, (or external). opposite I by
given tangent, (or external).

The distance from a point on the tangent to
the curve is very nearly the square of the tangent
length divided by twice the radius.
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TRIGONOMETRIC FORMULAZ.

A=/ MOP /. B=/ PCN=/ OPL

R=0B=c~1 !
sinA=—'a—-=-i=a=sosB=LP (

c 1 : !
sosA=—2—=-'l'L=b=sinB=0L

MQ MQ

an o oM : MQ =cot B=MQ

NT NT
COtA—W—-l—-=NT=tanB=NT
secA=%%=9i9-=0Q-=cscB=0Q

OoT OT
cscA—--o—N---—l-—-—OT—secB—OT

LM
vers A——O—P-—LM-—- covers Bk

OP—LP
covers A—-—OP——OP—LP—versB

exsec A = PQ = coexsec B
coexsec A = PT = exsec B

—C
sin's A= Vl—zﬂ cos Y2 A= ]—-I_Cé(iA-

sin2 A=2sin AcosA cos 2 A = cos? A—sin®* A
L sin A sin B sin C!
Law of Li sinA _ s
w of Lines B C
Law of Cosines c¢?=a?}-b%*—2 abcosC
a+b  tan's (A+B)
a—b  tan!/: (A—B)

Law of Tangents




TABLE Il — Continued

in any triangle:
Given a, b, C; to find ¢, B, A. .
Use Law of Lines.
Given A, B, c; to find a, b, C.
Use Law of Lines.
Given' a, b, c; to find A, B, C.

= =

$
Qos.,,A=‘/.s_<S;1

be
tan': A = .
§—a
1 B= T~ %
tans B i
tan!s C= 5
S

Area of a triangle:
Area=1:abSinC

Area = J/s (s--a) (s—b) (s—c)
PRISMOIDAL FORMULA.

TRIGONOMETRIC FORMULZ (continued)

Vol. = ._:)'_(B_j-p+4M)

h = altitude; b, B = bases; M = midsection
TABLE {II

INCHES AND FRACTIONS OF AN INCH IN
FOOT

DECIMALS OF A

TaBLE IV —Rab11, ORDINATES AND DEFLECTIONS

Mid. | Tan. | Def. Mid. | Tan. | Def.
Deg. | Radius | Ord. | Offset | for Deg. Readius | Ord.. | Offset | for
1 Foot 1 Foot
0° 10°(34377.5 .036 .145 | 0.05’ T 819.02 | 1.528 | 6.105 | 2.10’
20 |17188.8 | .073 .291 | 0.10 20’| 781.84 | 1.600 | 6.895 | 2.20
30 [11459.2 .109 .436 | 0.15 30 | 764.49 | 1.637 {1 6.540 | 2.25
40 859_4.42 . 145 .582 | 0.20 40 | 747.89 | 1.673 | 6.685 | 2.30
| 50 | 6875.55| .182 .727 | 0.25
¥ 8 716.78 | 1.746 | 6.976 | 2.40
| 1 5729.65| .218 .873 | 0.30 20 | 688.16 | 1.819 | 7.266 | 2.50
10 | 4911.15] .255 | 1.018 | 0.35 30 | 674.69 | 1.855 | 7.411 | 2.55
20 | 4297.28| .201 | 1.164 | 0.40 40 | 661.74 | 1.892 | 7.556 | 2.60°
30 | 3819.83 .327 | 1.309 | 0.45 1
¢ 40 | 3437.87| .364 | 1.454 | 0.50 ) 637.28 | 1.965 | 7.846 | 2.70
y 50 | 3125.36| .400 | 1.600 | 0.55 20 | 614.56 | 2.037 | 8.136 | 2.80
30 | 603.80 | 2.074 | 8.281 | 2.85
2 2864.93| .436 | 1.745 | 0.60 40 | 593.42 | 2.110 | 8.428 | 2.90
{ 10 | 2644.58] .473 | 1.891 | 0.65
{ 20 | 2455.70f .509 | 2.036 | 0.70 || 10 573.69 | 2.183 | 8.716 | 3.00
{ 30 | 2292.01| .545 | 2.181 | 0.75 30 | 546.44 | 2.292 | 9.150 | 3.15
40 | 2148.79| .582 | 2.327 | 0.80 || 11 521.67 | 2.402 | 9.585 | 3.30
| 50 | 2022.41) .618 | 2.472 | 0.85 30 | 499.06 | 2.511 |10.02 3.45
| 12 478.34 | 2.620 |10.45 3.60
3 1910.08| .655 | 2.618 | 0.90 30 | 459.28 | 2.730 {10.89 3.75
10 | 1209.57| .691 | 2.763 | 0.95 || 18 441.68 | 2.839 {11.32 3.90
) 20 | 1719.12| .727 | 2.908 | 1.00 30 | 425.40 | 2.949 [11.75 4.05
;} 30 | 1687.28| 764 | 3.054 | 1.05 || 14 410.28 | 3.058 |12.18 4.20
40 | 1562 88| .800 | 3.199 | 1.10 30 | 396.20 | 3.168 |12.62 4.35
| 50 | 1494.95 836 | 3.345 | 1.15
; s 16 383.07 | 3.277 |13.05 | 4.50
| 4 1432.69 .873 | 3.490 | 1.20 30 | 370.78 | 3.387 [13.49 4.65
| 10 | 1375.40; .909 | 3.635 | 1.25 || 18 359.27 | 3.496 (13.92 4.80
20 | 1322.53| .945 | 3.718 | 1.30 30 | 348.45 | 3.606 [14.35 4.95
30 | 1273.57| .982 | 3.926 | 1.35 || 17 338.27 | 3.716 [14.78 5.10
P! 40 | 1228.11) 1.018 | 4.071 | 1.40 18 319.62 | 3.935115.64 5.40
‘i\" 50 | 1185.78( 1.055 | 4.217 | 1.45 || 19 302.94 | 4.155 |16.51 5.70
] 1146.28( 1.091 | 4.362 | 1.50 || 20 287.94 | 4.374 |17.37 6.00
10 | 1109.33] 1.127 | 4.507 | 1.55 || 31 274.37 | 4.594 |18.22 6.30
20 | 1074.68| 1.164 | 4.653 | 1.60 || 33 262.04 | 4.814 [19.08 6.60
| 30 | 1042.14] 1.200 | 4.798 | 1.65 || 28 250.79 | 5.035 [19.94 6.20
40 | 1011.51| 1.237 | 4.943 | 1.70 || 84 240.49 | 5.255 [20.79 7.20
50 982.64| 1.273 | 5.088 | 1.75
26 231.01 | 5.476 [21.64 7.50
(] ?55.37 1.309 | 5.234 | 1.80 || 26 222.27 | 5.697 [22.50 7.80
10 929.57] 1.346 | 5.379 | 1.85 || 27 214.18 | 5.918 [23.35 8.10
| 20 905.13| 1.382 | 5.524 | 1.90 || 28 206.68 | 6.139 (24.19 8.40
v 30 881.95| 1.418 | 5.669 | 1.95 || 29 199.70 | 6.360 [25.04 8.70
e 40 | 859.92( 1.455 | 5.814 [ 2.00 || 30 193.18 | 6.583 [25.88 | 9.00
} Note. Chord Deflection =2 times tangent deflection.
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' TABLE VI

= |
SINES, COSINES, TANGENTS, COTANGENTS
eofsin| tan |sin| tan |sin| tan [sin| tan |sin| tan | sin| tan W
5|0 | 00 (10| 10" (20" | 20" 30" | 30" [40" | 40" |50 50" |5 >

0[0000| 0000|0020/ 0029 (0058| 0058|0087 | €087/0116 | 0116|0145| o145/ 89

11175| 0175/0204| 0204|0233| 0233|0202 252| 201 | 201| 320| 32| 88

2| 49| 349| 378 378| 407| 407| 436 437| 465 66| 204| 495| 57

3| 523| 52| 552 553 581| 82| 610 12| 640 641| 669 670| 86

4 68| 69| 727| 729| 756 58| 785| 787| 814 | si6| 843| 846] 85

% 5| 872 815| 901 o04| 920| 34| 958| 963| 987 | 992[1016| 1022| 84

6[1045( 105111074 1080|1103 1110{1r32| 11391161 | 1169| 190| 198 83

7| 219 248/ 257( 279| 287| 305| 317 334 363 36| 82

Pt B BB RE 2B Ba AR &
CURVE FORMULZ FOR SIMPLE CURVES g = 4 EE

y

o dames = e g i e oo |OE mim omm mlm ol e adn
& — Yait ‘ 37 2 5 | 2051 B
(1) c=}2Ra ) c=ya+b 12/2079| 2126 /2108| 2156|2136| 186 |2164| 217|103 | 27| 221| 28|77 |
() c¢=V2R (R— J(R+b) (R—b) = /2R (R by 14| 49| 0| an7| | | | B 50| 32| o 20| el |
= —_— == — s | 1
' e by R—yR—b?) : 15/ 588) o790 e16| 71| a4 742 672| 773| 700| 05| 728| 30|72 |
“) c—-2]/m (2R—m) | 161 756| 867| 784| 899f 812| 31| 840| 962| 88| 94| 896| 3026| 73 |
: 17| 924/ 3057 052| 3089 030| 3121|3007| 3153(3035| 3185 3062| 217|72 |

- () c=2Rsinpz] (6) c=2Tcos /21 18

| 8 e=Rexsec!/2 ] ?9
e=Rtan s Itan Vs ] (9) e=Ttanl ‘

(105 b= }’a (2R—a)

,,(u)b l/(c+ 2R)( 2R) Vc' - |

20
21
2
z |
2k ‘ AR e
- 41 1 48 22| 51 |
’( ) Rfl'_';’l J(13) b=acot 1 4 S raies ‘ Z1| 540\ 5005| 50| 5132| 502| 5169 e17| 5200 643 | 23| 669 2%0(62 |
(14) o A (15) R= _ &+4m | 28| 65| 317)| 720| 354| 746| 392| 772| 430| 797| 467| 823| 505|61 |
e TRERE TN —m TERT \ 29| 848 543 874 581| 8 619 924| 658 950| 6% 975 75|60 |
(16) d=JR (R—}(2R+¢) 2R—c) = IR (2R— y/ 4R—c?) ‘ 30(5000| 774 |5025| 5812|s050| 8515075 5100 930 (5125 50 |
s 31 | 150 175| 6048| 200| 6088| 25| 6128| 250| 6168| 275| 6208( 58 |
(17) d = }2Rm (18) d =2Rsin ¥/ 1 (19 m= | 32 249| 324| 289 33015373( 371| 308| 412| 422| 453|357 . |
2R 1 33| 40| 494| 471| 536 495| 577| 519| 619| 544| 61| 568| 703| 56
l/ ¥ | ab| g8l g e8| e ) e el i) ) o)
7 1 177 i
(?D) m= R+V(R+ )(R——) R¥ R’-—-—— ; 3| 878) 265| 901| 310| o25| '355| 048 972| ‘445( 995| ‘4%0|53 |
3716018 5361 6041| 5816065 6276088 673|6111| 720(6132| 766| 52
3| 157/ 813) 180| 860|202\ 907| 225| 954| 248| 002 271| 8050 51

(21) m= R\;ers 21 (22) m=Rsinz1tan /sl (23) m = Yactan sl
(24) a= -ER— (25) a=R— }/(R—i-b) (R--b) =R — yR*—b*

$2 ; a= 2R (sin? 1> I)? (27) a=Rvers1 (28 a==RsinItan?/s ;
29) a=btan/: | (30) a=Tsinl  (31) T=Rtan'al 1

62) 1= -%- X57.205780  (33) R—= + % 57.205780 |
8d—c 4

428 301 450 441 472 491 | 494 54T| 517 501 | 539 642
604 648

49
79 84 48

6911 0004 713( 9057 | 734| 9110| 756| 9163| 777 9217 ) 799 9271 47
435) 884 490 | 905 545 | 926 601 22
44

770 | 7009 827 94
7071 1.0000 | 7092 | 1.0058 [ 7112 | 1.0117 | 133|1.0176| 153 [1.0235| 173 |1.0205

60" | 60" (50" | 50" (40" | 40 (30" | 30" (20" | 20” [10°| 10° )
cot [cos| cot |cos| cot [cos| cot |.&

seeses
8
g
g
&
8

(34) L=1IR X 0.01745329 (35) L=

(36 Area Seg. = '-R—l;' sinl _ LR;Rb l
| | |

deg.
g
g
8
g
g

- . SES——



TasLE IX
MIDDLE ORDINATES OF RAILS

i = ) Lagsr. o
Length of Rail (feet) d Alvare. /e 07 oo K aia ol | P ag it
" ! DS D T e A0S
C| R [30| 28 |2 |~24(22]20(C| R |30 |28 2% | 22| 2 M . . § S et are YA 2
o Feet | Inch |.Inch | Inch | Inch |inch|Inch|| O | Feet | Inch | Inch | Inch | Inch | Inch |Inch J e 0 el L ress iy o ¥ iy 10 b I 4 ) k" L)% O P =
gl
. 0-20[17189 | .08| .07| .06| .05|.04(.03| 8(716.8|1.88|1.64|1.42]1.20(1.01| .84 ¢% £ -
0-40| 8594 | .16} .14| .12} .10].081.07| 9]637.3(2.12/1.84!1.601.35|1.14| .94 0 =t :
1—0 (5730 | .24| .20 .18| .15|.13|.10|/10(573.7|2.36|2.05(1.78 |1.50 | 1.27 | 1.04 U
1-20| 4297 | .31| .27| .23| .20|.17 (.13 11 |521.7[2.59/2.261.95|1.65|1.391.15 -
1-40( 3438 | .39| .34| .29| .25|.21.17| 12{478.3)|3.83|2.47|2.15|1.81|1.54|1.26 =3 = 4
2-0 | 2865 | 47| .41| .35( .30|.25|.20|(13[441.7|3.05|2.66|2.30|1.96)1.66 | 1.36 7
2-20| 2456 | .55| .48| .41| .35|.29(.23) 14(410.3|3.30|2.87(2.48|2.10|1.78 | .46
2-40| 2149 | .63| .55) .47| . .33(.27 /15| 383.1 | 3.54 | 3.08 | 2.68 | 2.26 | 1.91 | 1.57 & = E o, 5 -
3-0 | 1910 | .71| .62| .53| .45(.38(.31(/16]359.3(3.76|3.28 |2.83 |2.40|2.04|1.67 ol 0& + AA — 2
3-20| 1719 | .78] . . .501.42.35(/17 | 338.3 | 4.00 | 3.48 | 3.02 | 2.57 | 2.16 | 1.78 L
3—40| 1563 | .86| .75| .65) .55(.46(.38| 18319.644.21|3.67|3.182.70|2.28 | 1.87 = s B ' g
4-0 | 1433 94| .82| .71| .60|.50.42|19|302.9|4.45|3.89|3.36|2.86|2.41|1.98 /e , t i 2
4—20| 1323 [1.02| .89} .77| .65|.55(.45|20|287.9|4.70|4.09|3.55|3.00 | 2.54 | 2.09 .
4-40| 1228 [1.10| .96( .83 .70(.59(.48| 22|262.0|5.16|4.44|3.84 |3.30|2:80|2.29
1146 (1.18/1.03| .89| 75|.63}|.52|(24|240.5(5.64|4.92|4.20|3.59|3.04(2.50 s 4/
6 955.3(1.41|1.23|1.06| .90|.76|.62 |26 |222.3|6.07|5.29|4.58|3.883.29|2.70 L rebosed Alvaraole (147’} erz
7 819.0[1.65|1.44(1.2411.05(.89|.73 - / :
" r
S
> TasLe X 9
SHORT RADIUS CURVES iR
Radius Chord Central | Deflection | Deflection
Feet Feet Angle Angle for 1 Foot 4 ’
/:0/' /C/ﬁaf/ l11e  See F5. 2040
35 10 16—-26 8—13 49.3 -
45 10 12—46 6—23 38.3 LEl
50 15 17—16 8-38 34.5 - &
60 15 1422 7-11 28.8 di
75 15 11-30 5—45 23.0 o .
I BRI B L
~! 4— x 4 - ‘ e y;
150 20 7—39 3—49 11.5 : Als0 FB /€29
190 25 7—32 3-46 9.15 . au 4
200 25 7—10 3—35 8.6 ! ¢ 1632/ \
225 25 6—25 3-12 7.7 - 14 = |
240 25 5 58 2—59 7.2 /. Z 773
775 % 312 | 3% | 62 .’
-1 2= 6. | Z i
=1 2. |2l 8 i i
" F 4— o i it
350 50 8—12 4-06 4.9 G e Los4 ]
376 50 740 3-50 4.6 [ Lrs
400 50 7—10 3-35 4.3 E Lz e ]
410 50 7—00 3-30 4.2 g ‘
~ o [
To find length of curve divide angle from P. C. to P. T. by central angle of chord, {— =
and multiply by length of chord. . |
- :
?
|
d I
B . — == S —— g ”———' PEp— - -
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SLOPE 1'/s TO 1. ROADWAY OF ANY WIDTH.
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