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DIRECTIONS FOR USE OF TABLES

e
TABLE No. 1.

Distance of slope stake from side or shoulder
stake for any width roadway, slope 114 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 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. If it does not make the slight ad-
justment necessary.

TABLE No. 9.

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.

B ——

TABLE 1l
TRIGONOMETRIC FORMULZE.

/ A=/ MOP /B=/ PON =/ OPL

R=0B=c=1
i K e i el O e s B e LD
c 1
sosA=%=%= =sin B=OL
a MQ _ MQ
tan A= —= =
an b T e = MQ = cot B= MQ
NT NT
t A=——=——=NT =
co ON ; tan B= NT
oQ _ OQ a
sec A = OM =0Q =cscB=0Q
oT OT
= =— =0T = B=
csc A ON 3 O sec oT
LM
vers A._ﬁ)--—LM— covers BdE
oo AL L SETRE by Bt Vardi

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

1—Cos A 1+Cos A
sin'fs A= —205 cos o A = V_—}—_zos
sin2 A=2sin Acos A €os 2 A = cos® A—sin* A

sinA  sinB sin C!

Law of Lines BT e
Law of Cosines c*=a®}b*—2 abcosC
a+b  tan'/s (A4B)
a—b  tan!/: (A—B)

Law of Tangents




TABLE Il — Continued
TRIGONOMETRIC FORMULZ (continued)
in any triangle:
Q@iven 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.
§— —Db) (s—
L S’V( Rl

; s (s—a)
cos s A = V—bc

r
s—a
r
—b
r
s—c¢
Area of a triangle:
Area = '/zabSinC '
Area = Y5 (s-—a) (s—b) (s—¢)
PRISMOIDAL FORMULA.
Vol wx -%(B—l—b—HM)
h = altifude; b, B = bases; M = midsection

TABLE 111

INCHES AND FRACTIONS OF AN INCH IN DECIMALS OF A
FOOT

tan s A =
1 =
tans B :

tan's C=

TABLE IV. USEFUL RELATIONS.
Lineal feet X .00019 = miles
Lineal yards > .0006 = miles
Square inches X .007 = square feet
Square feet X .111 = square yards
Square yards < .0002067 = acres
Acres X 4840 = square yards
Cubic inches ) .00058 == cubic feet
Cubic feet X .03704 = cubic yards
Links 22 = yards
Links X .66 =feet
Feet P e = links
360° = 21600’ = 1296000'
Radius = arc of 57.2957790°
Arc of 1° (radius = 1) = .017453292
Arc of 1' (radius = 1) = .000290888
Arc of 1" (radius = 1) = .000004848

L
7 = 3.141592654 VT = 0564190

7 — 0.785308163

1/ 6
V; == 1.240700982

= 0.523598776 7* = 9.869604401

1 0101321184

n!

V7w = 1.172453851

2
l/— — 1.128379167
o

T

Py 0.523598776

4'?" — 4,188790205 1 03183009

4 7
Curvature of Earth’s surface = about 0.7 feet in 1 mile
Curvature in feet = 0.667 (Dist. in miles)? .
Difference between arc and chord length, 0.05 feet in 11'/» miles

Probable error of a single observation =-=0.6754V = ;
n p—
Error in chaining of 0.01 feet in 100 feet:
Due to—
1. Length of tape error of 0.01 feet
2. Alignment. One end 1.4 feet out of line
. Sag of tape at centre of 0.61 feet
4, Temperature difference of 15’
5. Difference of pull ot 15 Ibs.
STADIA REDUCTION FORMULZ.
Horizontal Distance = R — Rsin?a 4 Ccosa
Vertical Distance = R'fesin2a + Csina :
R — Reading X distance from Object glass to cross hairs

distance between cross hairs

C =distance from Object glass to cross hairs | distance from Objeet
glass to center of instrument.

a ~= angle of elevation for mid Reading




i TABLE VI
SINES, COSINES, TANGENTS, COTANGENTS

tan |sin| tan |sin| tan |sin| tan
107 20 30"

0029 0058 0087
0204 0233
378 407
553 582
729 758
904| 929 934
1080
257
435

deg.

\D 00 =1 O U s (O N = D

TABLE V
CURVE FORMULZ FOR SIMPLE CURVES
COMPILED BY J. CALVIN LOCKE, C. E.

(1) c=}2Ra (2) ¢ = ya’+b

@) c=12R (R— }(R+b) (R—b) =J2R (R—)R*—D?)
(4)' ¢=2}m (2R—m)
(5) c=2Rsinsl (6) ¢ = 2T cos '/ |

(7; e=Rexsecz 1
@& e=Rtan1/nItan‘/.l (9) e=Ttan/l

(10) b=ya /a (2R—a)

. c‘l % c%
an b=l/(c+ —2?) (c-— ﬁ—)=‘/c -
(12) b=Rsinl  (13) b=acot '}l

% o L dt o eMHham
(19, == 2a 2a (PL 2m  8m

(16) d =R @R—}(2RF0) 2R—c) = JR (2R— J/4R"—<")
(17) d = 12Rm (18) d = 2Rssin ¥4 (19) m=—

(20)m—-R+V(R-+— )(R———) R+VR2___

@1) m=Rvers's1 (22) m=Rsin'fzltan'/s] (23) m=*fzctan'/c I
(24) a= ;—R (25) a=R— }/(RFD) (R--b) =R— yR*—b*

526; a=2R(sin? !z I)? (27) a=Rvers| (28 a==RsinItan'}s
29) a=btan’jz | (30) a=Tsinl (1S =R'tan Y&l

32) 1= o X 57.295780 (33) R= —-ll'—— X 57.205780
8d—c
3

(34) L=IRX 001745329  (35) L=

LR—R'sinl _ LR—Rb
2 2

(36 Area Seg. =
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TABLE VI (continued)

SINES, COSINES, TANGENTS, COTANGENTS (continued)

ssas -deg.

sin
0

7193
314
431
547

660
771
880
986
8090
192
290

387
480
572

tan
%

2.6713

sin
10’

7214
333
451
566

tan
10"

7698
808

916
8021
124
225
323
418
511
601

Ccos

tan
ml
1.0477
.0850
.1237
.1640

1.2059
<2497

5.8708
7.4287
8.5555
10.078

15.605
21.470

85.940

40’
cot

sin

307

7254
373
490
604

tan
30’

sin
40’

tan
40’

tan
50°

1.0661
.1041
.1436
1847

1.2976
2723
.3190
-3680
.4193

.4733
5301
5900

6.1970

9.2553
11.059
13.727
18.075
26.432
49.104
$48.77

' 107
cot

SEREERISES  BE885  deg.

BERRRRINBY

deg.

TABLE V.—RADII, ORDINATES AND DEFLECTIONS

D= N WO~ ®O

Mid. | Tan. | Def. Mid. | Tan. | Def.
Deg. Radius | Ord. | Offset | for Deg. Radius | 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 | 6.395 | 2.20
30 |11459.2 .109 .436 | 0.15 30 764‘.‘9 1.637 | 6.540 | 2.25
40 | 8594.42) .145 .582 | 0.20 40 | 747.89 | 1.673 | 6.685 | 2.30
50 | 6875.55| .182 «727:1'0:25
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] .291 | 1.164 | 0.40 40 | 661.74 | 1.892 | 7.556 | 2.60
20 | 3819.83| .327 | 1.309 | 0.45
40 | 3437.87| .364 | 1.454 | 0 50 ] 637.28 | 1.965 | 7.846 | 2.70
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
4 2864.93] .436 | 1.745 | 0 60 40 | 593 42 | 2.110 | 8.428 | 2.90
10 | 2644 58| .473 | 1.891 | 0 65 f
20 | 2455.70| .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
i 12 478.34 | 2.620 |10.45 3.60
] 1910.08/ .655 | 2.618 | 0 90 30 ) 459.28 | 2.730 [10.89 3.75
i 1£09.57| .691 | 2 763 | 0.95 13 441 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 | 1637 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
1§ 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 40f .909 | 3 635 | 1.25 16 359.27 | 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
40 | 1228.11] 1.018 | 4.071 | 1 40 || 18 319.62 | 3.935 |15.64 5.40
50 | 1185.78| 1 055 | 4.217 | 1.45 || 19 302.94 | 4.155 |16.51 5.70
S 1146 28] 1.091 | 4.362 | 1 50 || 20 287.94 | 4.374 |17.87 68 00
10 | 1109.33] 1.127 | 4 507 | 1.55 || 21 274 .37 | 4 594 |18.22 6.30
2 1074.68] 1.164 | 4 653 | 1.60 || 22 262.04 | 4.814 |19.08 6 60
30 | 1042.14] 1.200 | 4.798 | 1.65 || 28 250.79 | 5.035 |19 94 6.90
40 | 1011.51) 1.237 | 4.943 | 1.70 2% 240.49 | 5.255 |20.79 7 20
50 982.64| 1.273 | 5.088 | 1.75
25 231.01 | 5.476 [21.64 7.50
6 955.37] 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
30 881.95/ 1.418 | 5669 [ 1 95 29 199,70 | 6.360 |25 04 8.70
40 859.92) 1.455 | 5 814 | 2.00 || SO 193.18 | 6.583 |25.88 9.00

Note. Chord Deflection =2 times tangent deflection.




TaBLE IX. TANGENTS AND EXTERNALS TO A 1° CURVE. TasLE IX. TANGENTS AND EXTERNALS TO A 1° CURVE

1=200 E |1=300 1=400 ;  [1=500 T E

m

1=100

99,155 i sl o
100.75| -+ 20 { .1|5°C.
102.35 | 5°.C. { ¢ T
103 g7 T 0| .13
. i 3 E
.023

108.90
112.25

$g83 d88888

S0

37.070
38.031
39.006
39.993
40.992
42.004

43.029
44.066
45.116
46.178
47.253
48.341

49.441'
50.554
51.679
52.818
53.969
55.132

56.309

83gzR

38
88

—
2383

|
1
1
1
1
1
2
2
2,
2.
3.207
3.
3.
4.
4,
4.
5.
Be
5

o5 GESENE SEEREL JNBNER ZRHNE:
N QAOND ONAI®D=~ WBWOONUGID =0

3121.7
3132.6
3143.4

b N . : o A 3154.2
13,413 ' . . . T . ' 3165.1
13,991 . . 2 . . . . . 3176.0
3186.9
3197.8
3208.8
3210.7
3230.7

3241.7
3252.7
3263.7
3274.8
3285.8
3296.9

> T 3308.0
596.6 ©13319.1
600.9( "¢ ‘133303
605.3 | 3341.4
609.6| ° 40’ | 3352.6
614.0 3363.8

T=Rtan 2 1 E = R exsec Y2 I E = R exsec 2 |




TABLE IX. TANGENTS AND EXTERNALS TO A 1° CURVE. TasLe IX. TANGENTS AND EXTERNALS TO A 1° CURVE

T 1=700 1800 =900 =107 11208

375.0 | .
86,9
3397.5
3408.8
342011
3431.4

3442.7
3454.1

1039.0

1045.2

1051.4

1057.7 f 1484.4
T

1063.9 .5(1492.4
1070.2| * .8 [ 1500.5
1076.6 .1(1508.6
1082.9| * 1516.7
1089.3 40 1524.9
1095.7 1533.1

1102.2 1541.4
1108.6 1549.7
1115.1 20 1558.0
1121.7 f 1566.3
1128.2( T 1574.7
1134.8 1. .0]1583.1

1141.4 .6 1591.6
1148.0} * .2(1600.1
1154.7 .8 1608.6
1161.3 .511617.1
1168.1 .2 1625.7
1174.8 .0]1634.4

1181.6 30.8 | 1643.0
1188.4 J -6 1651.7
1195.2 1660.5
1%83'2 h :3(1660.2) 1.5 ; 3l 1.8 i ] 2 )
1208, .2|1678.1 : g ! ' i : ¢
1215.8| . 12(1686.9] . . ] : ; .0[4117.0
; 741311
1222.7 y .2|1695.8 5630. : : _ (41371

229, : ; : i
}232.]1 ¥ i ) ! . .3|4177.5
1243.7 3 : ¥ A . . .3|4197.9
1250.8 i A 5 g 7 . .3]4218.4
1257.9 d 5 p 1 i g . .5(4239.0
1265.0| T y iy eS¢ % : . T 4259.7
1272.1 | 1. / .0f 1. 3 af 2. . 0 .2 4280.5
1279.3 { 2l E 3 : E . E .7|4301.4
1286.5 ; 4322.4
1293.6' “ [4864. ; y . ‘¢ .0[4343.6
1300.9 ; : / 4 : . 1 . .8 | 4364.8

= R tan Y2 = R exsec 12 | E = R exsec V2 |




FOR SINGLE TRACK EMBANKMENT.

DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING.
RO ADWAY 14 FEET WIDE. SIDE SLOPES i} TO 1.

CrANINOrRAonANINSER2ARNARINENRRISERIRSE
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TABLES FOR EXCAVATIONS AND EMBANKMENTS.
DISTANCES FROM CENTER OF ROADW AY FOR CROSS-SECTIONING-

ROADWAY 18 FEET WIDE. SIDE SLOPES 1 TO 1.
FOR SINGLE TRACK EXCAVATION.
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Deflections for Sub Chords for Short Radius Curves. Naven woacl Dok b Sukuey
; Deg;ee Ran‘;us %————sugcmrd=sinof def. angle Lo?r;grf:h | ’ ( e (“"\‘ y / S0, ¥ ol i
Curve |sin.def.ang. | 7375 Fe. ( 15Ft JUFt. ZEme i pulord gt ‘ i
o o ’ o ’ El ’ o ’ 101.1 d 19 ) / i
| S e i el AL | 08 Ladats 2/dotc
§4° 171.01 2° 06’ 2°33" 49'51" 2212’ 101.48 IRl 2 v
36° 161.80 2213’ 2° 41’ 32.33" 4° 26’ 101.66 A : e
38° 153.58 2° 20’ 2° 49’ 3°44" 4° 40’ 101.85 . X .
40° 146.19 2227 2% 57/ ARaRRE 4° 54’ 102.06 el ard ,
42° 139.52 2° 3%’ 3° 05’ 4° 07’ 5° 08’ 102.29 B e iicle Faiyl
i 133.47 22 41" 32713’ 4° 18’ 5° 22/ 102.53
42“ 137'97 29 4800 faoia1 8. 149 39! 5°.36' 102.76
48° 122'92 2° 55’ 3° 29’ 4° 40’ 5° 50 103.00
4o° 118.31 32i02" 3°38’ 4° 51’ 6° 04’ 103.24
52° 114.06 | 3°09" | 3°46' | 502’ | 6°17" | 103.54
ol 110. 11 3°16’ 3° 54’ 5°13" 6° 31’ 103.84
‘ ‘;go 106.50 2° 22" 4° 02’ ”So 23’ 6° 44’ 104.14
58° 103.14 3°29° 4° 10’ 5° 34’ 6° 57 104.43 R
60° 100.00 3° 35’ 4° 18’ 5° 44’ 20 104 72
i TABLE XIII. l
‘ MINUTES IN DECIMALS OF A DEGREE.
07307 |.00833{10730" *1.17500(|20"30" * . 34167 | 30" 30" | 50833 |40"30" *|. 67500 |50730° /| .84167
1 .01667|111 00 |.18333|121 00 [.35000(|31 00 |.51667||41 00 (,68333/51 00 | .85000
.02500| 30 |[.19167|| 30 [.35833|| 30 [.52500|| 30 [.69167| 30 | .85833 i
.03333(|12 00 .20000{(22 00 |.36667|(32 00 |.53333|(42 00 [.70000/(52 00 | .86667
.04167|| 30 |.20833|| 30 [.37500|( 30 [.54167|| 30 |.70833|| 30 | .87500 I
.05000(|13 00 |.21667|23 00 |.38333133 00 |.55000((43 00 |.71667|/53 00 | .88333 ° !
.05833/ 30 |.22500/| 30 [.39167|| 30 |.55833|| 30 |.72500|| 30 | .89167 ~
.06667 14 gg .23333|124 00. (.40000((34 00 |.56667|(44 00 (.73333!154 00 | .90000

.24167 30 |.20833 30 |(.57500 30 [.74167 30 | .90833
y 15 00 1.25000(/25 00 (.41667|(35 00 |.58333|(45 00 |.75000((55 00 | .91667
.09167 30 |.25833 30 |.42500 . 30 [.59167 30 |.75833 30 | 92500
.10000{|16 00 |.26667|/26- 00 |.43333/|36 00 |.60000|/46 00 |.76667||56 00 | .93333
5 30 |.27500 30 |.44167 30 |.60833 30 |[.77500 30 | .94167
.11667((17 00 |.28333((27 00 |.45000{(37 00 |.61667|/47 00 |.78333((57 00 | .95000
12500 30 |.29167 30 |.45833 30 |{.62500 30 |[.79167 30 | .95833
.13333|/18 00 |(.30000/|28 00 |.46667(38 00 |.63333|(48 00 |.80000((58 00 | .96667
.14167 30 (.30833 30 |(.47500 30 |.64167 30 |.80833 30 | .97500
.15000((19 00 [.31667||29 00 |.48333((39 00 |.65000((49 00 [.81667(|59 00 | .98333
.15833 30 |.32500 30 |.49167 30 |.65833 30 |[.82500 30 | .99167
.16667)20 00 |.33333|(30 00 (.50000(140 00 |.66667}50 00 |.83333|/60 00 (1.00000

’
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