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CURVE FORMULAS

= 2
i . 2 ‘?Og?l%%:[]: R =Tcot. 31 Chord def. = c——-—-h?{d
* T Sin.i D __ 30
Sk D= SinsdD No.chords = o5
B R E=Rex.sec:I
. ‘ 3
Sin.3 D = 5_o_tan_21_ E=Ttant I 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,)
and divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product by
the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance.

GENERAL DATA
RicHT 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=096.875 =Base.
Error in first example, .c02; 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 eurvature 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, 3d®. The combined cor-
rection is negative.

ProgasLe Error. If d,, d., dj, ete. are the discrepancies of various
results from the mean, and if 2d® —=the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of the

mean=, o e745. ] 29
n(n-1)

MINUTES iN DECIMALS OF A DEGREE

L0167] 117 (1833 | 21’ .3500 | 31° .5167 | 417 (6833 | 51° .8500
.0333 | 12 .2000 | 22 .3667 | 32 .5333 | 42 L7000 | 53 .8667
.05001 13 L2107 | 23 .3833 | 33 .0500 1 43 L7167 | 53 .BE33
.0667 | 14 .2333 | 24 .4000 | 34 .5667 | 44 .¥333 | 54 .8000
.0833 1 15 L2500 1 25 4167 | 35 .5833 | 4b .7500 | &5 .9167
“ . - i .6000 | 46 .7067 | 56 .9333
L1167 | 27 L2833 | 27 -4500 | 37 .8167 | 47 L7833 | 6% .8500
.1333 | 18 .3000 | 28 .4667 | 38 L6333 | 48 .8000 | &8 G067
L1500 19 .3167 | 29 L4833 | 39 .6500 | 49 .8167 | 59  ..9833
L1667 | 20 3333 | 30 L5000 | 40 .8667 | 50 .8333 | 60 1.0000
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INCHES IN DECIMALS OF A FOOT

1-16  3-32 14 3-16 i 5-16 38 % % % 24
J0052 .0078 .0104 .0156 .0208 .0260 .0313 .0417 .0521 .0625 .0720

1 2 3 4 ) 6 7 8 9 11
.0833 .1867 .2500 .3333 .4167 .5000 .5833 .6667 .7500 .8335 .9167
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J7120 0a 2% +% et Right Triangle T— Oblique Triangles —j
| = = e Solution of Right Triangles
1 Sy =t 4 2 K @ b @ b c é
e he For Angle 4. sin = —, cos= —, tan= — , cot = — , sec = —, cosec = —
AR c ¢ b @ b @
gT7Ck. ] 'b X j\\' Given | Required i ; =
S\ “a, 6 | 4, B¢ | tan 4 =3=co£]j‘,c=\/a.=+b2=a,\}1_+;.
i a o, | 4, B,b | sinAd= 7£4=cOsB, b=yv/(ct+a)(c—a) s-c\fl.—:T-
3 Ad,e | B, b ¢ | B=90"=4,% = acotd, c=— <
I e sin 4
| A0 "B a ¢ B=90°—A4,a6 =btan 4,¢c= g
| ~cos A
{ Ao | Bab | B=90°—4,a=csind,b=ccos 4
i ; Solution of Oblique Triangles
' - .~ Given Required Ry in G
| LG7 SR | 7 -6 3 g e b a2 ol o D
I ﬁ'] i \ = 4, B,al b, ¢, C sin =48 G Ll R sin 4
| T 3 3 bsin 4 i sin O
| }‘{QH(,L - _ Gsin = ailt; _ @sin
k ! Fh—0> A a b B e ¢ | sinD T , 0 =180°—(4 + B), ¢ v
P — A 1
, £9-¢ 7 @5 C| 4, B o | Ad+B=180"—¢, tan %(AmB):(a_b):;inf%A;m,
' T ” | e
sin 2
‘ / vales 4’%/ j \ a+bte (s—0)(s—e)
,i/}ég ..1659' ZE @, \\b, ¢ A’ B: C|s :_2_— ,s1n %A=‘J_b:;ﬁ"_ i
7 \
4 ~f ? L 7'6 -/ T X = =
¢ i 4735 ¢3 \, sin %B:\/r_"_—jf-—“;";—",ozlsoﬂ-(A+B).
| - 9 N\ b
‘ f §e a, b, ¢ | Area a:tj-izj—tf, area = /8(3—a) (8—0) (a—¢
| pr S .
| A =) A, b ¢ | Area area = besind AL i
STt 4759 ‘z
. 2 sin B sin
| % = Iz : i A, B, Ca| Area area = %
. 1 - 2-43
| L = 478211 REDUCTION TO HORIZONTAL
[ 414 d -z / Horizontal distance=Slope distance multiplied by the
t f s 5 cosine of the vertical angle. Thus: slope distance =319, 4 ft.
Vert. angle=5° 10’. Since cos 5° 10/=.9959, herizontal
distance=2318.4%.8950=318.09 ft.
Horizontal distance also= Slope distance minus slope
distance times (1—cosine of vertical angle). With the
A Festlt 15 Pbitined. Cosiag B 1ol e follow
1 3 1ng resu 50 ned. S ey e 1 = 0
e 316.4.0041~1.51. 31541 31 =818.09 7t
When the rise is known, the horizontal distance is approximately the slope dist
ance less the square of the rise divided by twice the slope distance. Thus: rise—14 ity
slope distance=302.6 ft. Horizontal distance=302.6— 2];_);32% —302.6-0.32=302.28 ft,




