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IMPROVED TABLES
INFORMATION




DIRECTIONS FOR USE OF TABLES

TABLE No. 1.

Distance of slope stake from side or shoulder
stake for any width roadway, slope 174 to 1.
If ground is nearly level, the cut or fill at side
stake is located by the double entry methed 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 adjustment
necessary.

TABLE No. 9.

To find Tangent and Extemal 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 dlwdlng tangent, (or external), opp031te 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..

Tasre II
TRIGONOMETRIC FORMULZA,
ZA = Z/MOP /B = /PON = /OPL

I LM LM
ers A = oP = = covers B #
OP—1LP
covers A = Toop s = OP — LP = vers B
exsec A = PQ = coexsec B

coexsec A = PT = exsec B

sin%A=\/~1———:gol&- cos%A:\/_l_t%oiA_
sin 2A = 2 sin A cos A cos 2 A = cos? A —sin? A
sin A _ sinB  sinC

alT (FZOR BN R0
Law of Cosines ¢? = a?4+b2—2 ab cos C
atb  tan 14 (A+B)-

L =
aw of Tangerts P tam lg (A=)

Law of Sines




TABLE IT—Continued
TRIGONOMETRIC FORMULAE (continued)
In any triangle:

Given a, b, C; to find ¢, B, A.
Use Law of Tangents.

Given A. B. c; to find a, b, C.
Use Law of Sines.

Given a, b, ¢; to find A, B, C.

Let;a+b-+-c=s,\/(s——a) (s —b) (s-—c)=r
2 S

s(s — a)

sos 14 A = 3

tan 14 A = X
8—a

r
—b
tan 14 C = :

8s—¢C
Area of a triangle:
Area = 14 ab Sin G
Area = /s (s—a) (s—Db) (s — o)
PRISMOIDAL FORMULA.

Vol. =% (B+b+4M)

i:an%B=s

b = altitude; b, B = bases; M = midsection

Tasre IIT

INCHES AND FRACTIONS OFF(‘)AN INCH IN DECIMALS OF A
oT

: :
0 1 2 3 4 5 l 6 7 8 9 | 10 |
-0052|.0885|.1719|.2552|.3385|. 4219]. 5052|. 5885/.6719|. 7552 .8385
.0104(.0938.1771(.2604|.3438|.4271|.5104].5938|.6771|.7604| .8438
.0156/.0990|.1823|.2656.3490|. 4323|. 5156|5990/ .6823.7656|.8490
.0208).1042).1875(,2708|.3542|. 4375|. 5208|.6042|. 6875|.7708 . 8542,
.0260|.1094{.1927|.2760|. 3594|: 4427|. 5260|.6094. 6927|. 7760|8594
.0313(.1146|.1979|.28183|. 3646|. 4479|.5313|.6146|. 6979|.7813|.8646
.0365|.1198|.2031/.2865. 3698|.4531|.5365(.6198|. 7031|.7865/.8698
.0417|.1250(.2083).2917|.3750/.4583|.5417|.6250,.7083|.7917|.8750

.05211.13541.2188|.3021|. 3854/, 4688/. 5521|.6354. 7188(.8021.8854

RPN N N RSN

.0833|.1667|.2500/.3333).4167|.5000|.5833|.6667|.7500/.8333|.9167(1
0 1 2 3 4 5 6) =T 8 9 10

11

.9219
.9271
.9323
.9375
.9427
19479
.9531
.9583
-0469/.1302|.2135|. 2969|. 3803.4635|. 5469].6302|. 7135/.7969|.8802.9635

9688

-0573/.1406/.2240|.8073). 3906/. 4740|. 5573|.6406|. 7240/.807.3/.8906/.9740
.0625/.14581.2292|. 3125/ 3958|.4792|.5625/.6458.7292|.8125(.8958|.9792
-0677|.1510/.23441.3177.4010|. 4844|. 5677|.6510|.7344(.8177|.9010|.9844
.0729].1563).2396|. 3229 4063|.4896/.5729|.6563|.7396|.8229/.9063|.9896
.0781).1615/.2448|.3281|.4115| 4948|.5781|.6615|.7448).8281|.9115/.9948

.000
11

EE DTN NN e NN

TaBLE IV

.USEFUL RELATIONS.
Lineal feet  %.00019 = miles
Lineal yards X.0006 = miles
Square inches X.007 * = square feet
Square feet X.111 = square yards
Square yards X.0002067 = acres
Acres” X 4840 = square yards
Cubic inches X.00058 = cubic feet
Cubic feet ~ X.03704 = cubic yards
Links X.22 = yards .
Links X.66 = feet
Feet X 1.5 = links
360° = 21600 = 1296000”
Radius = are of 57.2957790°
Are of 1° (radius = 1) = .017453292
Arc of 1’ (radius = 1) = .000290888
Arc of 1”7 (radius = 1) = .000004848

T = 3.141592654 -i— = 0.564190

Y

3[ 6
\/-7:— = 1.240700982

%f_ = 0.785308163
.

“. = 0.523598776 T2 = 9.869604401

6
1
= 1.128379167 s 0.101321184

0.523598776 A/T = 1.772453851

U

‘ 1
4'.5.“ — 4,188790205 — — 0.3183099

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 1114 miles

=v?

Probable error of a single observation = 0.6754 £

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
3. Sag of tape at centre of 0.61 feet.
4. Temperature difference of 15°
5. Difference of pull of 15 lbs.

STADIA REDUCTION FORMULZ,

Horizontal Distance = R — R sin? a+C cos a
Vertical Distance = R 14 sin 2 a+C sin a

h distance from Objzct glass to cross hairs
R = Reading X

distance between cross hairs

C = distance from Object glass to cross hairs + distance from Object

glass to center of instrument.
a = angle of elevation for mid Reading




“TaBLE XII. ¢
INCLINED DISTANCE OF 100 FT. REDUCE_‘DY TO.-HORIZONTAL

TasLE X.

MIDDLE ORDINATES OF RAILS
Length of Rail (feet)

Rise

Horizontal | Correction Per Foot

Distance

Slope Pg’i:itza(::::‘ Correction Pel}ll?z)ot Slope

28 26 | 24| 22 | 20 R |30 | 28|26 (2422
Inch| Inch! Inch| Inch| Inch Feet | Inch| Inch Inch| Inch 0°00’ | 100.000 { 0.000 0.000 8°00" | 99.027 0.973 0.139
Yol i 15 | 99.999 | 0.001 | 0.004 15" | 98,965 | 1.085 | 0.143
.07| .06| .05| .04| .03 716.8]1.88(1.64 1.2011.01) . 30 | 99.996 | 0.004 | 0.009 98.902 | 1.098 | 0.148
.14/ .12| .10 ..08| .07 637.3/2.12|1.84 1.35'1.14| .94 45" 1 99.991 | 0.009 | 0.013 "1 98.836 1.164 | 0.152
.20| .18 .15| .13 .10 573.7/2.36/2.05 1.50/1.27 100 | 99.985 | 0.015 | 0.017 98.769 | 1.231 | 0.156
.27| 23| .20| .17 .13 521.7|2.592.26 1.65/1.39 15 | 99.976 | 0.024 | 0.022 98,700 | 1.800 | 0.161
.34| 29| .25|. 21| .17 478.3|3.83|2.47 1.81|1.54 ‘ 30 99,966 | 0.084 | 0.026 98,629 1.871 | 0.165
.41| .35| .30| .25| .20 441.7/3.05(2.66 1.96/1.66 | 45 | 99.953 | 0.047 | 0.081 98.556 | 1.444 | 0.169
.48 .41| .35/ .209| .23 410.3/3.30(2.87 2.10(1.78 2 00 | 99.939 | 0.061 | 0.085 98.481 | 1.519 | 0.174
.55| .47| .40| .38| .27 383.1/3.54/3.08 2.261.91 15 | 99.923 | 0.077 | 0.089 98.404 | 1.596 | 0.178
.62| .53| .45| .38 .31 359.3(3.76/3.28 2.40/2.04 ‘ 80 | 99.905 | 0.095 | 0.044 98.325 | 1.675 | 0.182
.68| .59 .50| .42] .35 338.3/4.00(3.48 2.57|12.16 f 45 99,885 | 0.115 0.048 98.245 1.755 0.187
.75 .65| .55 .46 .38 319.6(4.21|3.67 2.70(2.28 ‘ 99,863 | 0.187 | 0.052 98.163 | 1.837 | 0.191
.82| .71| .60| .50| .42 302.9(4.45(3.89 2.86!2.41 99,839 | 0.161 0.057 98.079 1,921 0.195
.89! 77| .65| .55 .45 287.9/4.70/4.09 3.00/2.54 99.813 | 0.187 0.061 97.99‘:’_; 2.008 0.199
.96| .83| .70| .59| .48 262.05.16|4.44 3.30/2.80 99.786 | 0.214 | 0.065 97.905 2.095 0.204
1.03| .89 .75 .68| .52 240.5/5.64/4.92|4.20/3.59'3.04 , 99,756 | 0.244 | 0.070 97.815 | 2185 | 0.208
1.23/1.06| .90| .76| .62 222.3/6.07|5.29/4.58/3.88'3.29|2.70- 99,725 | 0.275 | 0.074 97.723 | 2.277 | 0.212
1.44/1.241.05| .89] .73 99.692 | 0.308 ) ; 97.630 2.370 0.216
3 99.657 | 0.843 ; 97.534 2.466 0.221
i 99.619 | 0.881 k 97. %37 2.563 8 ggg
2 99.580 | 0.420 97.838 2.662 .28
bl 99.540 | 0,460 97,237 | 2763 | 0.233
SHORT RADIUS CURVES 99.497 | 0.508 45 | 97.134 2.866 | 0.238
: 99.452 | 0.548 I 97.030 2.970 0.242
Radius Chord Central | Deflection: | Deflection 99.406 | 0.594 96.923 8.077 0.246
Feet Angle Angle for 1 Foot 99,357 0.643 0.113 3 96.815 8.185 8 250
99.807 | 0.693 0.118 ! 96.705 3.295 255
35 16-26 8-13 49.3 . 99.955 | 0.745 | 0.122 96.593 | 8.407 | 0.259
45 12-46 6-23 38.3 99,200 | 0.800 | 0.126 96.479 | 8.521 | 0.263
28 iiég f;ﬁ ggg 99.144 | 0.856 | 0.131 96.323 3(7331 0.267
7 $TYL ¥ L : . 135 45 | 96.246 3.75
75 11-30 | 545 | 23.0 : ~ o LA L S
100 11-30 17.3 Tampe XINT:

120 gred MINUTES IN DECIMALS OF A DEGREE.

150 7-39
190 7-32 " 6or3a[[10" 30"]. 17500]|20° 30’ [.84167][30" 10", 5083340’ 20"']. 67500
200 7-10 01667111 00 |.1833321 00 |. .51667 .68333
225 : 6-25 -02500| " 80 |.19167] 30 |. -52500 .69167
240 5.53 -03333||12 00 |.20000|22 00 |. 53383 270000
550 54 -20833| 30 |. -54167 70833
i .21667/28 00 |.388 55000 71667
275 5-12 .22500(| 30 |. .55833 72500
288 9-58 -23333/l24 00 |. » -56667 73333
300 9-32 24167 30 |. 57500 74167
250 8-12 .25000125 00_ |. .58333 ~75000
876 7-40 “Seas|26 00 |'43593136 0o |:00000/45 00 |-7e607
; 2 { 7666
400 . 7-10 90

410 7-00 g

.10833 A :
.11667|17 00 |. D |. .61667
To find length of curve divide angle from P. C. to P. T. by central angle of chord, 4 {gggg 18 gg ¥ & gg%
: and multiply by length of chord, . 80 | "64167
.65000

5 5 0 .65833
.16667(120 00 |.3 50000140 60 |.66667

et
b
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SLOPE 1!
STAKE

16.085, " :

DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING)

SLOPE 1% TO 1. ROADWAY OF ANy WiDTil.
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48.05
44 25| 44 55
45.75 48.05
47.25 | 47.40 | 47.55
48 75| 48.90 | 42.05
50,25 { 50,40 | 50.55
51.75 | 51.90 | 52.05
53.25 53.55
54.75 55.05
56.25 56.55
57 75 57.90.| 58.05
59 25 159,40 | 59 55
60.75 81.05
62 25 62.40 {62 55
63175 64 05
65 25 65.55
66.75  66.90 | 87.05
68.25 | 68.40 68.55
69.75 | 69.90 | 70.05
71.25 71.55
72.7572.90 | 73 05
74.25 | 74.40 | 14.55
75.75 | 75.90 | 76.05

Computed by L. Leland Locke,







