


D

82238232828232229888822828232223233R8288
RSN R e NN RRNRRR AN I2ER RS TITIISIeR

23322 3238523322238529224238839952222333832223329233
IRHONSERARRAARLSSRASSIITIILIIR
moo000000m00m000m00000000000
NG WD £ e

1)
ould cut seegs

distance
Wealt

ﬂno(m‘ﬁ

in eievation Let

winn gives

i ol

¢ 4 { 4 = a4

oo ‘ PERELE PSR RS EL PN
2283222333828238223328223233323833233832338323382383828

3838 RAITITICESIES

y the e

ved b
e row and eol
the dif

or any wid

talg potnt,

ke the slight adjustment Decessary,

* @ b b P

Tevded e H o

smount if out, e
at

3223933999399933339999399993939999995%

LB R R

t side stake 15 loca:
m of table In
level estima
by this
up rod

de or shoulder stake f

3333883 3838838
:

] 3 FTIRIISTRLR

e e o e et A o o o o A A e T A A T e T e =

und s

B8Lore 1 TO 1. ROADWAY OF ANY WiDTH

e number In b

. b
stake. If gro

the cut or fill af

- .Luul2m4567ﬁn0L014J&T&wm

o

stake from si

fovel

Disrances FroM SmE STaxes ¥oR Cross-SECTIONING

slo)

IARSRERBENZZAELBIITIFINISGESSE

ARREaRSRRRRAIITIINIFIR

Distance of
I iy does Dot WA




DIRECTIONS FOR USE OF TABLES

TABLE No. XIV

Distance of slope stake from side or shoulder
stake for any width roadway, slope 115 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 fll. 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.

TABLE I
TRIGONOMETRIC FORMULZ.

L A=/ MOP /B=/ PON=/ OPL
R=0B=c=1

— —— =OP—LP=versB

exsec A = PQ = coexsecB
coexsec A = PT = exsecB

T 1+Cos A
sinYsA= Vl—czﬂ cos s A= V-——E—

sin2A=2sinAcosA cosZA:cos(':A—sin*A
. sinA _ sinB sin C!

Law of Lines e C

Law of Cosines ¢*=a?}-b'—2abcosC

a+b  tan'fs (A+B)

a—b  tan'/s (A—B)

Law of Tangents




TABLE Il — Continued
TRIGONOMETRIC FORMULZE (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.

Let 2bFe _ /62 B -9
2 =9 s =

cos ' A = V%:a)-

tan1fs A = —_
$—a

tan s B= —~
n s e

r

s—c

Area of a triangle:
Area=1:abSinC

Area = s (s--a) (s—b) G—)
PRISMOIDAL FORMULA.
VM.=_%4&HH4M;
h = altitude; b, B = bases; M = midsection
TABLE Il

INCHES AND FRACTIONS OF AN INCH IN DECIMALS OF A
FOOT

tanp C=

TasLE IV —Rapn, OrbinaTes ANp DEFLECTIONS
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TABLE VI
SINES, COSINES, TANGENTS, COTANGENTS

tan tan | si tan | si tan | sin | tan
0 10 30° (407 | 407

0000 0020 0087 | 0116
0204 33 | 0 262 | 291
349 378 437 | 465
324 612| 640
699 : 787 | 814
875 05 963 | 987
1139 {1161

317 | 334

495

673
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I2EE
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TABLE V
CURVE FORMULZ FOR SIMPLE CURVES
COMPILED BY J. CALVIN LOCKE, C. E.
853

(1) ¢=12Ra () ¢ = ya' b’ - 2035
¢=J2R (R— J(R+b) (R—b) = 2R (R—/R—b") : 9 ifo &
(#) c=2ym @R—m) : : b
¢ =2Rsin 1 (6) ¢ =2T cos e 1 7 i3
e= ggselc'lh I .
e=Rtan 'z I tan Vs | 9) e=Ttan?
10) b= ]’a (2R—a) i P

" < e &
]n b—w/(&+ 2R) (0—-ﬁ?)==l/CL—Z§r
12) b=Rsinl (13) b=acot 'zl
14) R 24D o (15) R=i= c*+4m*

2a 2a 2m 8m
16) d =R 2R—}(2R+0) 2R—c) = VR (2R— J4R—c?)
17 d=y2Rm  (18) d=2Rsin’4l  (19) m= %

ma= s (o) () -refo

21) m= Rc\;ers Y21 (22) m=RsinsItan*/s]l (23) m=‘factan sl
%) a=— (25) a=R—7(R+D) (R--b) = R— yR'—b*

26) a=2R(sin® /2 1)? 27) a=Rvers| 28 a==Rsinltan?
29) a=btan:l (30) a(=)l'sinl E (31) TLR:m‘/?I it

32) 1= % X 51295780 (33) R= —1— X 57.295780
Sd—c

K’
1)

e A
%
v

34) L=IR0.01745329 (35) L=
LR—R*’sin] _ LR—Rb
2 —ry

36 Area Seg.=




TABLE VI (continued) TasLE VII Deflections for Sub Chords for Short Radius Curves,
o Radi ub chor: :
SINES, COSINES, TANGENTS, COTANGENTS (continued) Pu |__so_ o S e L e
or .

Curve |sin.}def.ang.| 12.5 Ft. 15 Ft. 20 Ft. 25 Ft.
193.18 1° 51’ 2° 58’ 101,
181.39 1° 59’ 3° 10’ 101.
171.01 2° 06’ iy 1o1.
161.80 2%13 373" Ior.
153.58 2° 20’ 3044 10L.
146.19 | 2°27' 3255’ 102.
129. 2° 34’ 4° 07’ ) 102.
133. 2° 41’
127. 2° 48’
122. 2° 55/
118. ¥
114.
110,
106.
103.
100.

tan |sin| tan |sin| tan sin | tan | sin
0" |10°] 10" (20" | 20" 40" | 50

1.0355| 7214 | 1.0416 | 7234 | 1. o 1.0599 | 7204
0724 L0786 353| . L0977 | 412
<1106 L1171 | 470 . L1369 | 528

s L1571 585

E=88  deg.

1.1988
+2423
.2876
3351
.3848

4370
.4919
+5497
6107
6753

BERRLRTURS

T = Rtan f I % 1
T = sotan § I ) }
Sin.3 D _Sin. 3D ;
. 50 50
Sin.§ D =% No.chords= =
i Rt i1 E=Rex.sec}l D
Sin. 3D = 51%,“— E=Ttan}l Tan. def.= § chord def.
The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly.
To find angle for a given distance and deflection.
Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.
see Table IL), and divide given deflection by the product.
Rule 2. Multiply given deflection by 57.3,and divide the product by
the given distance. i
To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance.
GENERAL DATA
RiGHT ANGLE TRIANGLES. Square the altitude, divide by twice-the
base, Add quotient to base for hypotenuse.
Given Base 100, Alt. 10.102+-200=.5. 100+.5=100.5 hyp.
Given Hyp. 100, Alt. 25.25%+200=3.125. 100—3.125 =96.875 =Base.
Error in first example, .002; in last, .045.
To find Tons of Rail in one mile of track: multiply weight per yard
by 11, and divide by 7. _ .
LeveLiNG. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.574d?, where d is the distance in miles.
The correction for curvature alone is closely, §d2. The combined cor-
rection is negative. z :
PropasLE Error. If d,,d,,ds, ete. are the discrepancies of various
results from the mean, and if Zd*=the sum of the squares of these differ-
ences and n=the number of obseryations, then the probable error of the

mean= 2d?
=+ 0.6745 fl_(n—-ﬁ

1.7437
8165
.8040

9768

2.0655
1609
~2637
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TasLe VIII TANGENTS AND EXTERNALS TO A 1° CURVE. Tasre VIII TANGENTS AND EXTERNALS TO A 1° CURVE
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TapLe VIII TANGENTS AND EXTERNALS TO A 1° CURVE. TasLe VIII TANGENTS AND EXTERNALS TO A 1° CURVE

1 i
1=700 1=800 T 1=000 =1009 y = l :”,}1" i|—.m°

45080 ; i 6|38 4386.1
23023'{5) ]+ - r 3|34 4 a 7| 4407.6
4937.0 y : 3310.1 A . 33.3
4951.5 T X . 'T 21| g -1]4450.9
b e ; . i : 10| 4494.6

4980.7 : . . 4516.6
4995.4 . . 4538.8
5010.0 = - Ao = ¥ B 4561.1
5024.8 ! i : v ; Y > 4583.4
5039.5 X - ¢ ; d . 4606.0
5054.3 A ' k 4628.6

5060.2 5 4651.3
5084.0 : ; 3l . 4674.2
5099.0 y .' : 3135 ’ 4697.2
5113.9 = : v 1oL ol3 v 2|4720.3
5128.9 ] : ; , ! y 4743.6
5143.9 : : il ] i ¢ 4766.9
5159.0 " . 4790.4
5174.1 : ; ; : *6| 3594, 4814.1
5189.3 ; . : "8 | 3611, 4837.8
: 7 5204.4 3 . : : : 1 ; ' 4861.7
1051.4 * |5219.7 A : . : ; ‘ .3 | 4885.7
1057.7 ; ) 5234.9 . A . i : 4909 9
T 3 T

1063.9 7 3 s 5250.3 . T . 4934.1
1070.2| * ¥ 5| ‘g 5265.6 F e e & | X ‘6|37 - 10 | 9022.7 | 4958.6
1076.6 ; ¥ 20" | 5281.0 ’ ; ’ 7 ’ 4083 1
1082.9 : 5206.4 | 2073. 2 : =1 : ? 30° 5007.8
1089.3 40 b 5311.9 s : ; . : 5032.6
1095.7 1533.1 5327.4 . ’ 5 7 ’ s 5057.6

1102.2 .5|1541.4 5343.0 : 5082.7 |
1108.6 1549.7 5358.6 5 a7 ¢ X 5107.9
1115.1 20 .4 11558.0 20" |5374.2 ¥ y : : ¥ .0(5133.3
1121.7 .9 1566.3 5389.9 ! ; : i . ! 9.0 5158.8
1128.2| T 15747 T 5405.6 T ; ¢ ol T ; ; 5184.5
1134.8] 1, 1583.1 5421.4 y ; il B . Y - 5210.3

ma.4| E |7 615916 E 5437.2 4 E L ' 5236.2
1148.0 1600.1 5453.1 . , - : ‘ .5|5262.3
1154.7 .8 1608.6 20° |5460.0 ) : : . ’ ; 5288.6
1161.3 .5]1617.1 5484.9 3 ¢ ¢ 1 12| 5315.0
1168.1 40 .211625.7 5500.9 ] 3 : .2|5341.3
1174.8 .0[1634.4 * | 5517.0 3 : ’ 5368.2

1181.6 .8 1643.0 5533.1 4 X 5395.1
1188.4 .60 |1651.7 | 5549.2 % % X 5422.1
1195.2 20 1660.5 5565.4 T : : . T i T 3 08. w‘).?
1202.0 4681.3 | 1669.2 5581.6 § & 4 ¥ E h L .7 | 5476.5
1208.9 1678.1 5597.8 | 2280. E 4 8| “E 3 E .6 5504.0
1215.8 .2 | 1686.9 5614.2 . 1 q g ki .7 |5531.7

1222.7 .2(1695.8 5630.5 | 2303 i .05559.4
1229.7 .2|1704.7 5646.9 . : 107 E : .4 | 5587.4
1713.7 5663.4 | 2326. : : 4 ¢ v 5615.5
1722.7 5679.9 | 2338, - 1 : - .8|5643.8
1731.7 5600.4 . . A 1 3 .7 |3672.3
1740.8 5713.0 | 2361. 06, : . § 9890.8 | 5700.9

1749.9 X
1759.0 ; . : :

1768.2| E ! E : : 3.';4
1777.4 3 E ‘ G 4| 1.63
1786.7 : - . : 1 .
1796.0

E = Rexsec el




TasLE XI
INCLINED DISTANCE OF 100 FT. REDUCED TO HORIZONTAL.

TasLe IX

MIDDLE ORDINATES OF RAILS

Length of Rail (feet) ooclxs);
~24 C| R 0 | 28 -
Inch O | Fect

Slope H&‘;ié?:r:l Correction | Rise | Slope H&?g:?:l Correction | Rise
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SHORT RADIUS CURVES

Chord Central | Deflection | Deflection
Angle Angle for 1 Foot
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For each foot take one one-hundredth of each reading.

8-—13
6—23
838
711
5—45
5—45
4—47
3—49
346
335
3-12
2-59
2-52
2--36
4 -59
4—46
4—06
3-50
335
3-30

TasLe XII
MINUTES IN DECIMALS OF A DEGREE.

! 107307 *|. 17500(/20°30""|. 30°30° ‘|.50833{/40°30"" .675(!)’ 507307} .
11 00 |.18333 31 00 |.51667)41 %

30 (.19167 . 30 {.52500
12 00 |.20000 32 00 |.53333(142 00

30 |.20833 30 |. 30
13 00 |.21667

L 30 |.22500

lll 00 |.23333
30 |.24167

15 00 |.25000
30 |.25833

16 00 |.206667
30 |[.27500

17 00 |.28333
30

. 20167

18 00 |.30000
30
19 00
30
20 00
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To find length of curve divide angle from P. C. to P. T. by ceniral angie of chord,
and multiply by length of chord.
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TasLe XIII—CoORRECTIONS FOR TANGENTS AND EXTERNALS
These corrections are to be added to the apgroximate values, found by dividing the
tangent, or external, for a 1° curve (Table V1II) by the degree of curve, in order to obtain
the true tangents, or externals. intermediate values may be obtained by interpolation.

For TANGENTS ADD

Decgree or Curve
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For EXTERNALS ADD

Dzoree oF CURVE
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DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING.

SLOPE 1'/s TO 1. ROADWAY OF ANY WIDTH.
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