TaBre. II—Continued
TRIGONOMETRIC FORMULAE (continued)
In any triangle: :
Given a, b, C; to find ¢, B, A.
Use Law of Tangents. -
Given A, B, ¢; to find a, b, C.
Use Law of Sines.
Given a, b, ¢; to find A, B, C.

h“+§m=&¢(VW) 6=b) ¢—0e) _

8

cos J4A ‘/_‘?fﬂ;‘})_

tan 14A

tan 4B

. tan ¥%C

B—¢
Area of a triangle:
Ares = 14 ab Sin C

Ares = + 8(s—a) (8—b) (8—r¢c)
PRISMOIDAL FORMULA
Vol. = —2—(B+b+4M) ' ‘

b = altitude; b B = bages ; M = mideection,
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‘Note.

Chord Deflection =2 times tangent deflection,
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TapLe VI.—TaANGENTS AND ExTERNALS TO A 1° CURvVE

g VI —TaNGENTS AND EXTERNALS TO A 1° Curve
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TaplE VI.—TangenTs aNp EXTERNALS 70 A 1° CURVE
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TapLe VI.—TaNeenTs AND HXTeRNALS TO A 1° CURVE
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Tapry VII.—CORRECTIONS FOR TANGENTS AND HXTERNALS Tasry VIIIL.—Corencrions ror Sus-CHORDS AND Lowe CEoRDE

“These corrections are to be added to the spproximate values, fouad by dividing the
tangent, or external, for a 1° ourve (Table VI) by the degree of curve, in order to obtain FOR SUB-CHORDS ADD Excess LONG CHORDS
the true tangents, or externals. Intermediate values may be obtained by interpolation. of Are

For TANGENTS ADD ' 100 tt.
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For EXTERNALS ADD 1.26\.7

Drersr or CURVE G " s s
orm—When a chord of less than 100 ft. is used the corrections given in the above

N
table should be added to the nominal length of chord to get the length which should be
. used in order that the 100 ft. points will check with those obtained by using the gtandard
100 £t. chord. Thus iz locating a 14° curve by 95 ft, chords mesasure 25'.06 for each chord.
. Long chords are useful in passing obstacles.
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Tasre X
CURVE FORMULAE FOR SIMPLE CURVES
Compwzp BY J. Carnvin Locks, C.1

(1> v/ 2Ra (2) ¢ = v alfb? ,

3) o = V2R (R—+/ (R+b) (R—b) = V2RER— v/ RI— D)
4) 24/ m (2R—m)

(5) ¢ = 2R sin 151 (6)c =2Tcos 51

(7) e = Rexsec 151

(8) e =Rtan ¥ Itan M 1 ®e="Ttan Y1

(10)b = +a (2R—a)

c? o2 o €t
(11) b ‘/(04—'—2—1_{—)(0—’_2—?):#0‘ iRe
(12) b =Rsin 1 (13)b=acot%1d2, oA
- al4b? el _ _ o
(4R = 28 T 2a (15) R = 2m 8m .
8) d =v/R (@R— "V @R+c) GR—c)= "\/R(zR——“\z/éRZ—c?)

(17 d =+/38Bm (18)d =2Rsn ¥4I (19)m =—§E—

I

e ne (D) 5) -5y

(@l)m = Rvers %41 (22) m = Rsin 3 tan I (33) m =140 tan %1
2 .
@) a=—r (@ a=R—VEF) B—D =-R—VE =t

(26) & = 2R (sin? 34 I)? (27) a = R vers I (28) & = Rsin I tan 34
(20) a =Dbtan }4 1 (30) s = Tsin I B1) T =R tan 341

@21 = ~——I—J- X B57.295780 (33) R ——Ii X B7.295780
R I
8d—¢

(3%) L = IRX0.01745320  (36) L = —5
IR—R!SinI _ LR—Rb

(36) Area Jeg. = 5

TABLE XI—CALCULATION OF EARTHWORK .
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Table gives cu. yds: in 1 ft. of a triangle of given width and height. Correotions for
tenths of width are one tenth the values found under each height considering the widths
from 1 to O as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heights from 1 to 9 as tenths, Thus if w=16.2 and
h =53, ou. yds: =1.48-.028-.089 =1.597 ou. yds. or practically 160 cu. yds. per 100 ft.
If 'w exceeds 40 ft;, use one-half and multiply result by 2, if both w and b are large use
one-half of each and multiply result by 4. Any cross-section may be divided inte triangles
by the following rule. To the triangle of the sum of the outside cuts (or fills) ==h, and 34
the roadbed =w, add the triangles formed by taking the distance out to each break in turn
(=w's) by the difference between the cuts (or fills) on each side of it (=h’s) always sub-
“tracting the outer from the ipner.




Tasre XII. Stapis REpycTions
VERTICAL HEIGHTS

Taewe XII. Stapisa REpuvcorions
VERTICAL HEIGHTS
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Taprn XII1.—Smves, Cosmus, Tavarnts, COTANGENTS ‘ Taprn XII1.—Sinss, Cosmms, Taneewts, CoTanamNTs {Continued)

gin| ten |sn! tan iein| tan i tan | sin| tan |sin | tan
o o (1| 10 |20 20 30’ |40’ 40’ [ 50"} 8O 8 Deg. | &l tan | e ten |sin | tan | s tan

v/
&

tan {sin| tan | Deg.
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[id 10 | 207 20 30" [ 40| 40 | 6O 80O

0000| 0000{0029] 0029{0058] 0058 0087[0116] 0116/0145{ 0145 :
175] 0175(0204] 0204{0233| 0233 262 201 291] 320 320 . 48 0385 .0418[723411. 0477 . 7274|1. 059972941, 0661
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564] 584| 593 614 622] 644 673| 679l ~ 703] 708 733 . : 53 .3270 . 8021] .3462 . 8056| .3597|8073| .3680
: . - 54 3764 . 124] .3934 . 158] .4106| 175{ .4193
736 765] 793| 794 828 863 833| 880 914 ‘ . L4281} . 225 .4460 . 258 .4641) 274] .4733
908]  944| 937 0965 2004 2035 20652061 2095 L4826 . 323| .5013 . 355 .5204| 371| .5301
2079 2108 2136 186 217 247! 221} 278 . 5399/ . 418 5697 . 450] .5798| 465| .5900
250| = 309| 278 '308) 370 401 432| 391| 462 .6003 . 511} 6212 . B42| .6426| 557| .6534
419]  493] 447 476| 555 586 817} 560| 848 .6643 . 601}..6864 . 631| .7090| 646! .7205
588f 679 616 644] 742 778 805 728 838
784 812 931 962 904 3026 .7321 . 36801, 75566 . 8718(1.7797(8732{1. 7917
924 952 939 3158 3185/ 217 : L8040 . 774 8291} 788) . 802| .8546| 816! .8676
3118 3145 346 378 411 - .8807 . 857! .9074| 870 . 884 0347 897| .9486
283 311 541 574 . .9626 . 036| 9912] 94912, 96212.0204| 975(2.0353
, . : . 0503 12. 0013|2.0809|9026| . 9038 .1123(9051| .1283
448] 475 739 772 - : 1446 . 088! . 1775|100 .1943| 112| .2113| 124] .2286
638 939 973 P .2460 . 159} -.2817| 171 .2908! 182} .3183] 104| .3369
773 800 4142 4176 . .3559 . 228! .3045| 230} .4142| 250 .4342| 261} .4545
934 961 348 , L4751 . 203| . B5172] 804] .5386| 315| .5605] 325| .5826
4120 557 . . 356| 6511} 867] .6746| 377| .6985| 387] .7228

253 279 770 | =

410 436 986 - . . 9417]2.708019426|2. 8239(9436(2. 8602|9446/2. 8770
506 592 5206 : | . . . 474} .0B00| 483| .9887| 492|3.0178] 502[3.0475
720 746 430 = . . 528|2.13071 537]3.1716| 546| ..2041| 565 .2371
874 899/ 658 £ : . .3052| 580} 3402| 588| .3759| 596] .4124| 605| .4495
. ) . 5 .5261| 628] .5656] 636] .6059] 644] .6470| 852 .6891
5050 890 - . . 7760| 674) .8208! 681| .8657] 689 .9136| 696| .9617
175 200 6128 . 710l4. 0611} 717|4. 1126} 724i4.1653| 730(4.2193| 737]4.2747
324 348 371 . - . 3897 757! .4494) 763| .5107| 769| .5736| 775| .6382
471 495 619 : / . wg7l .7720| 793 .8430( 799| .9152) 805 .9894; 811/5.06568
616 840 873 : . . 899[5. 9267| 827|5.3003] 833[5.3955] 838|5.4845| 843| .5764
760 783 7133 :
901 925 400 X 085315.7604|0858|5. 8708(986315. 9758986816 . 0844/9872(8. 1670
6065 673 j . 281l6.4348| 886)6.5606] 800]6.6912) 894 .8269| 899 .9682
180 202 954 ~ . 90717.2687| 911l7.4287} 914|7.5958| 918|7.7704| 922|7 9530
338 8243 o . 020]8.3450| 932(8.5555| 936[8.7769| 930/9.0098( 942(9.2553
. i . 94819.7882| 951]10.078| 954/10. 957]10.711| 959{11.059
472 I B4l ; . 964/11.826] 967]12.2560] 969(12. 971{13.197] 974[13.727
604 . 847 i : ¢ X 978}14.924] 980/15.605] 981 983|17.169| 985!18.075
734 9163 ~ . 988{20.206] 989[21.470} 990 992|24.542| 993[26.432
862 490 - 9905131, 242{9996134. 368 997 997142, 064/9998i49. 104
988 827 - 9999168 750(9999185 . 94019999 1.000{171.88{1.000(343.77
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DisTaNCES FROM SIDE STAKES FOR CROSS-SECTIONING
SLore 134 70 1. ROADWAY OF ANY WIDTH
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Distance of slope stake from side or shoulder stake for any width roadway, slope 134 to 1. If
ground is nearly level, the cut or fill at side stake is located by the double entry method in left
cdlumn-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 it fill, Add this amount to
“eut or fill and find distance in table. Set up rod at this point, and liae of sight should cut target.
. If it does not make the slight adjustment necessary.
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