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Disrances rrom Sior Staxes ror CROSS-SEOTIONING
SLOPE 1 TO 1. ROADWAY OF ANY WIDTH
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Distance of slope stake from side or shoulder stake for any width roadway, slope 1 to 1. If
ground is nearly‘level, the cut or fill at side stake is located by the double entry method inleft
- golumn abd: top row.. The number in body of table in same row: and: column gives distance from
side-stake to slope stake: It 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
cut or il and And-distance in table. Set up rod at this point, and line of sight should ¢ut target.
If 1t does not make the slight tdjustment necessary.
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Tasin I1
TRIGONOMETRIC FORMULAE
LA = /ZMOP £ZB = /ZPON = ZOPL

cos B = LP
sin B = OL
—— = MQ = cot B = MQ

=tan B = NT

cse B = 0Q

oT oT
‘(—)F—T—OT—SGGB—OT

- LM
vers A = oF = LM = covers B #
OP—LP :
covers A= —or = OP—LP = vers B
exsec A= PQ = coexsec B

coexsec A = PT = exsec B

1—= C2>os A cos VA = 1+(2}osA

sin 2A = 2 sin A cos cos 2A = cos? A —gin? A

gin: A =

Law of Sines

Law of Cosines c2 = a?+p2—23b cos C
+b  tan 15 (A+B)

8
t =
Law of Tangen s&_b tan 15 A—5)




C Tasre. IT-—Continued Tasis V.—Rapu, ORDINATES AND DEFLECTIONS
TRIGONOMETRIC FORMULAE (continued) -
In any triangle: ~ Mid. | Tan. | Def. Mid.
Given 2, b, C; to find ¢, B, A. : . | Offset | for . Ord:
Use Law of Tangents. ‘ 1 Foot
Given A, B, ¢; to find a, b, C.
Use Law of Sines. ~ ‘ 543775
Given a, b, ¢; to find A, B, C. ) 17188.8

11459.2
Let &b+ _ B’J (s—a) (s—b) (s=¢) s 8594. 42

05’
10
15
20
25

bt e

coooo0

2 8 6875.55

cos YA = ‘/ s(s —a) , » . ‘ 5729.65

: ; 4911.15

be ' 4297.28
r 3819,
tan 1A = p— ; 3437.
: \ ~ 3125.

bt ek

[l
eLo000

T k ‘

¢ 2864.

s—b 8 2644.

r 2455,

tan 340 = '2202.

e , 2148.

Ares of a triangle: : 2022.
Area = 14 ab Sin C

1910.

Area = Y 8(s—a) 8=b) (B—0c) ‘ . 1809.
: , 1719.
PRISMOIDAL FORMULA 1637.

h 1562.
Vol. = —6—(B +b-+4M) 1494.

(S

tan 4B =

BB B DD ke
coooo0

WWNNNMNNNNNDN
BB 009 00w 0 0

rull el 9 [=1

h = altitude; b B = bases; M = midsection 1 ' 1482,
: 1375.
Tasrn I : 1322.

MmvuTee IN DECIMALS OF A DuGrun 4 ’ ‘ gg

A O G000
b ek ok ket
[ B e N

- 4
WD i 00 B 4

Pk ok ko ok
OO
R R -

InceEs Iv DEOmMALS OF A Foor

P u o|ove |osg T y | % ' ' ~
-0156 | 0208 | .0280 | .0818 | .od17 ) . , 02| 1486 | 5.81¢

DO ek ok k-
Lo al = R = B~ S §

Note. Chord Deflection =2 times tangent defleotion.

4 5 6 7 8
3388 | .4167 | .5000 | .5833 | .6667




TasLe VI—TANGENTS AND EXTERNALS To 4 1° Curve , Tasrn VI—Tanennre inp BXTHRNALS 6 4 1° Conve

Central Central Contral ) Cential
Tangent| External Angle Tangent| External Anglo Tangent Tangent| External Angie Tangent| External it Tangent| External

11° 551.70 . 21° 1061.9 . ~ : '3 {|-a1° : 4 |lgee
i |
.36

1930 X1b

WOWI GG

DS o

D

0oy

- bivoion




Tasis VI.—Taneents aND EXTERNALS TO A 1° CURVE Tavre VI~—Taincentes AND ExToRNArs 70 4 1° Corva

Central Central g :
Tangent| External|| “Ap,e | Tangent Externalll "Apgle | Tengent Tangent| External ijggeﬂl Tangent| External C:;:\gal Tangent| External

e . . 81°

igie 3278. 111°

O GOO~I~IaId 0OOMBD R W-TOR ORI NOODNGO R NON® CHRRWON  WWERRE OHEDON
BN M N DO BN MG BN NRONERN NDNG0 GNOER NCWD . NWOBDR IO WD

GBI D RO IR NOON HOUR B OGO ONRNON  EORGON NGO NBRRRN 00
DD DROROR NBORNN OOOOHN POONRO PORORW OIRVHO COOOON RAWORT HZROR
RS 00T M R ORI R ODBWEIN R TI0 I OWORH0 DRNIMN D000 M1 CmE 0010 TR
B0 N OO N e R G DT OO R0 DNRODH —LOODON BDHOWMEN DUROTR RNDT0S  LDONDT 00 D
OB ORT OO ORI A OO0 ONGIORD RN CTOODININI00 T SR BN G 01 WO NT RO &6 b e i bt

HROND N DWROER ORI RO DN WO RO D00 D DN DM WIS DD D BB G




TaprLes VII.—Correcrions #OR TANGENTS AND EXTHRNALS
These correotions are to be added to the approzimate values, fouad by dividing the
tangent, or external, for a 1° surve (Table VI) by the degree of curve, in order to obtain
the true tangents, or externals. Intermediate values may be obtained by interpolation.

For TANGENTS ADD

Dueren oF CUrvE

GO et DONY . RORD b bt b e
[=3
§ r& [ DO DD DI RD b ok ok ok

DR bt ek bt el e e
A0 D B DN b bk bk ek ek e ok

B G GO RI BD T DD NG e ek ek ek el ek
Ov G2 CO RN DI DD DI R ek bl ek ek ek
@ '4010!)# B0 CONMIN B

2.5213.16

[T
G0
e
T e 020002 GO DO DD b ded bk e ek

For ExTeERNALS ADD

Daerzn or CURVE

Tasie VIIL.-—Coremorions FOR SuB-CHorps anp Lowe CrorDs

FOR SUB-CHORDS ADD Exocess
of Are

per
100 it. -

LONG CHORDS

g

300 | 400 500

299, 97|399. 92]499. 85
299 . 88{399.70
209- 73{3909.32
299.511398.78

299, 241398 10
298. 90 .26
298. 61 :28
298.06 .14 :
207.54 .86[487.

296. 06 . 4214849
295.63 . 121478,
20406 . 22/470.
292.25 . 76461
200.21 V741452,

287.94 (17441
285.44 -061429.
282.71 ;431416
279.76 .30/402.
276. 59 . 691388,

273 .20 .611373.
269.61 081357
265.81 .12|340,
.21]261.80] 171323,
28|189. 10[257 . 60|298. 03(3085.

40|187.94(253. 221|287 . 941287
42(186.72(248.63|277.511269.
441185, 441243 . 871266 .78(250.85
46{184.10(239.93|255.78(231.95
48|182.71/233.83[244.51|212.92

DRI T B0

Ko B e 0307 CODDIDIDDLD RO bbb ettt fuud:

o ek ek bk b B

1.
1.
1.
1.
1.
1.
1.

T e e o b b

1
1.
1. 7
1 68

Hora-~When a chord of less than 100 ft. is used the corrections given in the above
sbls should be added to the nominal length of ohord to get the length which should be
ed in order that the 100 ft. points will check with those obtained by using. the standard
00 it chord, Thus in locating a 14° curve by 25.ft. chords measure 26’.06. for esch chord.
ng chords are useful in passing obstacles.

Tasrs IX —MmoLe OBpINATES FOR Rams mi Fuer

LENGTH OF RAILS Deg: LENGTH OF RAILS
of

Curve

| 257|223




TaiBLE X1, —CALCULATION OF EARTHWORE

'HEIGHT

WO eI SR L0 0

Tasre X
CURVE FORMULAE FOR SIMPLE CURVES
Courmap BY J. Cavvin Loogs, C.E.

(1) ¢ = +/2Ra (2) ¢ = %/a?F b2

3) ¢ =4/2R R—V (R+b) R—b) = V2RMR— vV Ri—b3)
(4) ¢'=2%/m (2R —m) . :

5y ¢=2K an 141 (6)c =2T cos 51

“(7Tye = Rexsec 141

Bye=Rtan ¥ Itan LT @) e=Ttan ¥4I
(10)b = va @R—3a)

o2 g2 ct
(1) b “g/(”‘z‘f{‘)(c—?ﬁ“)j/““ﬁf
(12)b=RenlI ,(13)b=acot g1
(gp=22101 _ o -

2a = 28,
(16) d =R @R— @R +0) @R—e¢)= VR(2R—/ IRI— of)
e dz -
(7N d=+/3Rm (18)d =2Rsin 41 (19)m = 55~

o -5 )5 5) ey

@21)m = R ;ers 1541 (22) m = Rsin 41 tan ¥4I  (23) m = Lée tan 341 Table gives ou. yds. in. 1 £t: of & tri:mgle of given: width: and h’eight..Correotions for
2 S ——— SN tenths of width are one tenth: the values found under sach height doneidering the widths
(24) a8 = R (26) a = R— \/ (R +b) B— b) = R~ —\/RZ —b? from 1 to 9 as tenths and similarly the corrections for tenths of height are one tenth the
26)a =2R (6in? ¥ I)2 (27)a = RversI (28) g = s figures opposite width considering the heights from; I to: 9 as tenths; Thus if w =16.2 and
gzg); g =D ’ca(n 14 ? ()3()) (a l Tsin I (31) '1(1 i) R tm;R;/mII tan 34 h =53, cu.yds. =1.48-+.028 4,089 =1.697 ou. yds. or practically 160 ou. yds. per 100 ft.
: 1, 2 1 2 1f w exceeds 40 ft:, use one-half and multiply result by 2, if both w and h are large use
(32) I =— 57205780 (33) R = = X57.295780 one-half of each and multiply result by 4. Any cross-gection may be divided into triangles
R : SId by the following rule; To the triangle of ‘the sim:of the outside cuts (or fills) =h, and 34
I L = : —c the roadbed =w, add the triangles formed by taking the distance out to each break in turn
(84) IR X0 01;;5329 5 (86) L 3 ( =w's) by the difference between the cuts (or fills) on each side of it (~h’s) always sub-

~—R?8in I IR—2Rb tracting the outer from the inner.

(36) Area Seg. = = :
: 2 2 s < [

10,
10,37

PR NPT RN e R e

WEWHW T UWRON PNN0N PR e e

BB R W00 90N NNNN&‘FPN?? S
BB R PR R W00 WON  NIONION e

o

AT VIR BB R W Wm0 NP N
FORRRDANAANG AR WL GOMON RN et
NRANDR DRSO, RAOOUE MR 0W® NN NN e e
PHANN NRRPD . PUANOT O IR R WWE0 T WM. R
©LoLn0n @@ﬁﬂ%‘ﬂ??@? DOVONOT 02 QOGN DRI

DODORO D O bk bk bk bk ol ok ok bt ok bk ok b bk ek b ol

T ok bk ek b e ik bt ek




TAﬁLﬁ Xi1.  Srapia REDUCTIONS - ~ - Taprw XII. Sravis Ruzovorions
VERTICAL HEICGHTS VERTICAL: HEIGHTS

12° 13° 16°

[~
o
b
°
-]
°©

g°

Y
G

20.34} 21.92 . . 26.
20.39] 21.97 . . 26.
20.44| 22.02| 23
20. 50| 22.08
20. 22.13
20. 22.18

OO0 OOD
B bt b s ped bt
G e G 63 GO 89
N A -

20. 22,
20. 22.
20. 22.
20. 22.
22.

coocoe
[EESECECEN]
T
3NN

22,
22.
22.
22.
22,

[ )
[SESECECE]
P NS
PO IS N

22.
22.
22.

S

NI o I e N e ]
SN
B e
[ S N e |

P

10.00
10.05
10.11

Bt et et et et
€O 0 I G0 DD
o
o0 Co o GO QO

8. 10,17 '
8.51) 10.22] 11, .61
8.57| 10.28] 11. .87
8.63] 10.34] 12. .73
96| 8.68] 10.40] 12. .78

b e ek ek
T Ov O Ov B

Homrmzontan Co

@
]
[y
°
89
°
&9
°
'Y
]
L]
°
@
n
s
=
o
b
«®
°
[
'S
°

200 ..
800..
400. ...
600

B ek k.
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B 000 0 D0 B b ek
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TaBLE XIII.—Si:NEs, CosINES, TANGENTS, COT;NGENTS ,TABLE'XIII%MS, Cosmms, Tanvaents, Coranannts (Continued)

sin | tan |sin| ten [ein| tan |sin| tan |sin| tan |sin | tan
o | o |100] 100 {20 | 20 |307} 30" [40"} 40’ |50"| 50" | Deg.{sin | tan |sin] tan |sin| tan |ein | tan |ain| tan |sin | ‘tan. | Deg:
[1g 100| 10’ | 20°| 20’ [ 30| 80" |40 40" |&0"| 50"

=]
b
®R

0000loo20| 0029(0058| . 0058|0087} 0087|0116 0116{0145] 0145 -
175 0175/0204] 0204|0233| ~0233{0262] 262 201! 320] 320 46 .0355|7214[1.0416|7284}1.0477|7254{1.05633|7274/1.0599(7294:1. 0661} 43
349| 3490| 378 378['407| - 407 438} 437 466] 494 495 , L0724 .0786| 353| .0850| 373; .0913| 392| .0977| 412) .1041} 42
523| b2¢| 552|553} 581} 582| 610 612 641} 669] 706 .1108/ L11711 470] .1237! 490( .1303] 509 .1369] 528| .1436] 41
699] 727! - 729| 756| 758| 785) 787 816| 843 884 ' . 1504 .1571] 585| .1640] 604| .1708; 628] .1778| 642| .1847| 40
875 901] . 904} 929! 934; 958 963 992{1016{ 1022 ‘ |
1051|1074} 1080|1103 1110{1132} 1139 1169 190| 198 > .1918| ,1988|7608|1. 2069|7716{1.2131|7735{1.2203(7753]1.2276| 39 °
208| 248 257! 270  287| 305| 817 s48!| 3631 378| @ .2349 24231 808| .2497| 826] .2572| 844i .2647! 862| .2723| 38
405| 491 435 449| 465! 478; 495 524| 536 554 2799 .2876{ 916] .2954] 934| .3032 951| .8111] 969| .3190 37
584! 593 614} 6221 644| 650 673 703} 708] 733 .8270 .3351|8021] .3452{8039| .3514|8056| .3597|8073| .8680| 36 -
3764 .3848| 124| .3934] 141| .4019( 158| .4108| 175 .4193] 3B
763l 765 798| 794] 823| 822] 853 883| 880 . 4281 43701 225 .4460] 2411 .4560] 258] .46411 274| .4733| 84
o44| 0371 974| 9656 2004} 994 2035 2065|2051 . 4826 4919} 823} . 5013} 339] .5108| 3855|. .5204| 371 .5301| 388
212612108| 2156/2136{ 186/2164| 217 247} 221 .5399 .5497] 418] .5597| 434|..5697 450 .5798 465| .5900] 32
300| 2781 339| 308| 370} 3341 401 432| 391 6003 6107|511 . 6212} 526} .6319| 542 .6426| 557| .06534
493] 447 524| 476 565 504| 586 617] 560 | . 6643 6753 601} .6864] 616] .6977| 631} .7090| 646} .7205
679| 616 711| 644 742! 672 773 805| 728
867! 784] 899 031} 840} 962 004! 896 L7321 .7437|8689|1. 7556|8704(1.7675(8718|1.7797|8732{1.7917
3057| 9521 3089 312113007] " 3163 3185 : .8040 8185} 774} .8291} 788| .8418| 802 .8546{ 816/ .8676
2493118 281 314]:178 346 378 228 . . 8807 8940 857 .9074| 870( .9210| 884] .9347| 897 .9486
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Disrances FroM SmE StarEs For CRrOSS-SECTIONING
SLOPE 134 To 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. It
ground is nearly ievel, the cut or filf at side stake is located by the double entry method in left
colurmn 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 eut, 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.
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