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DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING^ 
Roadway of any Width. Side Slopes H 4 t o i . 

In the figure tx>](w: opposite 7 under "Cut or Fl l -""a j*d under .3 read 11.0, the distance out 
from the aide eUiko at left. Also. oppoelt* 11 under "Cut or F i l l " and under .1 ead 16.7. l lm 

distance out from the aide stake at r ight 
5 Slekt 

Side Stal l* " 

" V > ^ Grade 
—i i.u— " — I s 

^ • C e n t e r Stake V N X ft 
J, 4 

s>'de S takef ^ : ' 
_j2i^M Slop* Stake 

o — 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 3 — -
3 — 
0 D i s t a n c e ) out from Side or Shoulder Stake = fi 

0 0.0 0.2 0.3 0.5 0.6 0.8 0.9 1.1 1.2 1.4 0. 
1 1.6 1.7 1.8 2.0 2.1 2.3 2.4 2.6 2.7 2.9 1 
2 3.0 3.2 3.3 3.5 3.6 3.8 3.9 4.1 4.2 4.4 2 
3 4.5 4.7 4.8 5.0 5.1 5.3 6.4 5.6 5.7 5.9 3 
4 6.0 6.2 6.3 6.5 6.6 • 6.8 6.9 7.1 7.2 7.4 4 
5 7.5 7.7 7.8 8.0 8.1 8.3 8.4 8.6 8.7 8.9" 5 
6 9.0 9.2 9.3 9.5 9.6 9.8 9.9 10.1 10.2 10.4 6 
7 10/5 10.7 10.8 11.0 11.1 11.3 11.4 11.6 11.7 11.9 7 
8 12.0 12.2 12.3 12.5 12.6 12.8 12.9 13.1 13.2 13.4 8 
9 13.5 13.7 13.8 14.0 14.1 14.3 14.4 14.6 14.7 14.9 9 

10 15.0 15.2 15.3 15:5 15.6 15.8 15.9 16.1 16.2 16.4 10 
11 16.5 16.7 16.8 17.0 17.1 17.3 17.4 17.6 17.7 17.9 11 
12 18.0 18.2- 18.3 18.5 18.6 18.8 18.9 19.1 19.2 19.4 12 
13 19.5 19.7 19.8 20.0 20.1 20.3 20.4 20.6 20.7 20.9 13 
14 21.0 21.2 21.3 21.5 21.6 21.8 21.9 22.1 22.2 22.4 14 
15 22.5 22.7 22.8 23.0 23.1 23.3 23.4 23.6 23.7 23.9 15 
16 24.0 24.2 24.3 24.5 24.6 24.8 24.9 25.1 25.2 25.4 16 
17 25.5 25.7 25.8 26.0 26.1 26.3 26.4 26.6 26.7 26.9 17 
18 27.0 27.2 27.3 27.5 27.6 27.8 27.9 28.1 28.2 23.4 18 
19 28.5 28.7 28.8 29.0 29.1 29.3 29.4 29.6 29.7 29.9 19 
20 30.0 30.2 30.3 30.5 30.6 30.8 30.9 31.1 31.2 31.4 20 
21 31.5 31.7 31.8 32.0 32.1 32.3 32.4 32.6 32.7 32.9 21 
22 33.0 33.2 33.3 33.5 33.6 38.8 33,9 34.1 34.2 34.4 22 
23 34.5 34.7 34.8 35.0 35.1 35.3 35.4 35.6 35.7 35.9 23 
24 36.0 36.2 36.3 36.5 36.6 36.8 36.9 37.1 37.2 37.4 24 
25 37.5 37.7 37.8 38.0 38.1 38.3 38.4 38.6 38.7 38.9 25 
26 .39.0 39.2 39.3 39.5 39.6 39.8 39.9 40.1 40.2 40.4 26 
27 40.5 40.7 40.8 41.0 41.1 41.3 41.4 41.6 41.7 •41.9 27 
28 42.0 42.2 42.3 42.5 42.6 42.8 42.9 43.1 43.2 43.4 28 
29 43.5 43.7 43.8 44.0 44.1 44.3 44.4 44.6 44.7 44.9 29 
30 45.0 45.2 45.3 45.5 45.6 45.8 45.9 46.1 46.2 46.4 30 
31 46.5 46.7 46.8 47.0 47.1 47.3 47.4 47.6 47.7 47.9 31 
32 48.0 48.2 48.3 48.5 48.6 48.8 48.9 49.1 49.2 49.4 32 
33 49.5 49.7 49.8 50.0 50.1 50.3 50.4 50.6 50.7. 50.9 33 
34 51.0 51.2 51.3 51.5 51.6 51.8 51.9 52.1 52.2 52.4 34 
35 52.5 52.7 52.8 53.0 53.1 53.3 53.4 53.6 53.7 53.9 35 
36 54.0 54.2 54.3 54.5 54.6 54.8 54.9 65.1 55.2 55.4 36 
37 55.5 55.7 55.8 56.0 56.1 56.3 56.4 56.6 GG.7 56.9 37 
38 57.0 57.2 57.3 57.5 57.6 57.8 57.9 58.1 58.2 58.4 38 
39 58.5 58.7 58.8 59.0 59.1 59.3 59.4 59.6 59.7* 59.9 39 
40 60.0 60.2 60.3 60.5' 60.6 60.8 60.9 61.1 61.2 61.4 40 
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[GONOMETRIC FORMULAE 

b G 
Right Triangle 

b G 
- Oblique Triangles 

For Angle A. Bin — —, coe = — . tan = 
e e 

Solution of Right Triangles 
a b 
T , cot = - . • poaec •= — 

G i v e n 

a,b 

a, e 

A. b 

A, e 

G i v e n 
A, B. a 

A, a, b 

a» », O 

a, 

a, b, r-

A, 4. c 

A, B, C, a 

Requ i red 
A, B ,e 

A, B, b 

B, b, e 

Bt a, 

B, a, 

tan A = ^ = cot B, a = -\/ax + b* = a*/1 -(- — 

sin A = * = cos B,b = \/{c-^a)(c—a) = c ^1 — ~p 

B=90°—A,b = acotA,e = 

B = Q0°~~A,a = fttanJ4,e = 
sin A. 
. b 

Requi red 
b, e, U 

B,c,C 

A, B, e 

A, B, C 

Area 

Area 

Area 

cos A, 
•S=90°—A, a = cs\nA,b = ecoaA, 

Solution of Oblique Triangles 

b =
 a-?±4, G = 1 8 0 ° - ( ^ + B), c = a s i n ° sin A 
u b sin A stn B — — ,V 180"—(A-fB), e = 

sin A 
«sin C 

A-\-B=lW— C , Un \ (A—B)= 
a sin G 

in A 
_m_fr-l»t**i(A+B) 

a + b 

a+b+e 
2 

sin A 
-b){s-e) 

be 

"+b + c 

be 

,*ia,
iA = ^ 

B=J^^,C=m°-<A+B) 
\ a a 

a1 sin B sin <7 
2sin^i 

REDUCTION T O HORIZONTAL 
H o r i z o n t a l distance = Slope distance mul t ip l i ed b y the 
cosine of the ver t ica l angle. T h u s : slope distance 311). 4 ft. 
Ve r t , angle =-5° W. F r o m Table . Page I X . cos 5° W= 
.9959. Hor i zon t a l distance=319.4X.B959=3ia09 f t 

3 H o r i z o n t a l distance also = Slope distance minus slope 
distance t imes (1—cosine of ver t ica l angle). W i t h the 
same figures as i n the preceding example, the f o l l o w 
i n g result is obtained. Gosine 5° I C - 9859.1—.9&59=.0W1. 
319.4X.0041=1.31. 319.4-1.31=31&09 f t 

W h e n the rise Is k n o w n , the hor izon ta l distance i s approximately:—the slope dist
ance less the square of the r ise d iv ided b y twice the slope distance. T h u s : rise=14 f t . 

slppe distance=302.6 f t Hor izon ta l dis tance—302.6—" ^ U =302.6—0.32=302.28 ft. -
.: . 2 X 302.6 

Hor izon ta l distance 

HADE IN U.S.A. 


