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Distances From Sipr STaxEs ¥or Cross-SECTIONING
Suore 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, It
ground is nearly level, the cut or fill at side stake is located by the double entry method in left

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 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.
11 it does not make the slight adjustment necessary,
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Taswn II
TRIGONOMETRIC FORMULAE

ZA = LMOP /B = /PON = ZOPL
=1

cos B = LP

sin B = OL

O
18 2!5”

=

=0T =s8ec B = OT
= covers B #

covers A = ————— = OP—LP = vers B

exsec A = PQ = coexsec B

coexsec A = PT = exsec B :

.sin%A=v1—'(zJosA : cos%A=‘/1+(2JOSA

sin 2A = 2 sin A cos cos 2A = cos? A—sin? A
in A in B .

Law of Sines fm A 51?3 = snéC

Law of Cosines c2 = a2+p2——2 ab cos C

+b tan 15 (A+B)

a
L ts =
aw of Tangen PN tan 35 A—B)




Tasre. IT—Continued v Tasrre V.—Rapil, ORDINATES AND DEFLECTIONS
TRIGONOMETRIC FORMULAE (continued) :

In any triangle: Mid. | Tan. | Def. Mid.
Given a, b, C; to find ¢, B, A. ' | ‘ Ord. | Offset | for X Ord.
Use Law of Tangents. ] 1 Foot
Given A, B, ¢; to find a, b, C.
Use Law of Sines. . —
. s 10°|34377.5
Given a, b, ¢; to find A, B, C. ) r 10 17188.8
, 114569.2
Let atbte (8- 2) ’ ; 859442
¢l
2 6875.56

b

coooo

4011.15
4297.28

3819.83
tan 14A | ‘87
: .36

cos YA ‘/ s(s — a) f V 5729.65

coooo0
[

tan 4B

N MW=
BN

.93
58

701
tan 14C . :
s—¢ ! o1

E .79
Ares of a triangle: 41

Area = 14 ab Sin C
08

Aren = Y 8(5—a) B—Db) (s —¢) : ‘57

.12
PRISMOIDAL FORMULA ; k ;28

.88

coooo0

LRSI SISO SRV I O )
W 0w W

- OO

Vol. = %(B+b+4M)

h = altitude; b B = bases; M = midsection

TasrLn -I1T
MmuTes v DEcvMALS oF A DEGRER

R e )
W00 0 W 0o 03 W
R R s

- -

DWW TR TS
e el
S N NN

-

.64

.37
Incams v Decmaars oF A Foor ' V i;
' 1. 95
859.02| 1. 814

I e
DD DO

] b8 s % E£)
.0156 | .0208 | .0260 | .0313 | .0417

4 ] 6 7 8
13333 | 4167 | .5000 | 5833 | 6667 Note. Chord Deflection =2 times tangent defleotion.

!




TaBLE VI —TanGeENTs AND EXTERNALS TO A 1° CURVE ' Tascn VI—TANGENTE AND ExrarnsLs o A 1° Corva

Q:ﬁgg.l Tangent| External qf;‘g:l Tangent| External Ci;xl;ll.gl Tangent | angent| Bxternal C;gg:l Tangent| Bxternal Cﬁﬁgeal Tangent| Externsl

|

1° . . 11° .70 . 21° 1061.9
.11 . 1070.6
.53 . 1079.2
.95 . 1087.8
.36 . 1096.4
11056.1

1113.7
1122.4

41° 2142, . B1° 618
. 622.

827.

Stnim
MOB O

o Dt e B RO POURREN MROO00 P00 D0

WG~ J-IODMOT G WW  ONDBIBNIRI . e el e p

4
.2
4
.9
4
.0
B
1
7
.3
.9
.B
.1
.8
N
.2
.9
.6
.3
i
.8
.8
4
.2
.0
.9
.7
.8
B
4
]
.2
.2
1
.1
1
1
.2
.2
.3
.3
4
.5
.8
.8
.9
1
.3
.8
7
.0
.2
.6
.8
A

N R NRES  ONOUND OO




Tasrs VI.—TaneenTs aND EXTERNALS T0 A 1° CURve Tasre VI—TaneanTts ANDp ExTeRNALS TO 4 1° Curve

Bxt 1 Central Tangent; External OCentral T ] .
zternalll Angle g T angen Tangent| External (zgl‘gg'l Tangent| External ngg:‘l Tangent| Bxternal

T1° 4086. 81°

101° 113°

maowo
et B 00 1 0 <O

0900 s oY

NOTM - NRODWR  DROWON PBRD DT DDENEIN DI m0o SO

T O OIS DD G0 OO 09N R | D000 0069 1D H 1 GO O i B9 B0 B0 B G0 e B 20 101G k5 DN G o

BOWBRO ANRANO DNODT BRI REE ROSPND ONRTON N@ORoDmn oD s~
RVOMRON SRONPN DDWRDD . CNRRND OROBOE Mk HDT B OmaD G oD 5 kbt b

RUEORDI NWHONN NBORIR D NNROE® HOOOON RBORBE COOND NG00 0D ND s b o

8
3
0
7
8
5
&
8
8
0
3
7
2
7
3
0
8
7
8
8
<]
9
2
8
0
6
2
2
7
&
N
&
7
9
3
7
2
8
b
3
1
1
2
4
8
0
5
0
7
4
3
3
3
5
8
2
7
3
0
8




Taprs VIL--CorrrcTioNs ¥OR TancENTs AND ExTERNALS
These correotions are to be added fo the approximate values, found by dividing

tangent, or external, for a 1° surve (Table VI) by the degree of curve, in order to obtﬂ;

the true tangents, or externals. Intermediate values may be obtained by interpolation
For TaweENTS ADD

Dzeren or Curve

[y

CODIDIDD DOt fmt bk ek ik i o

0NN e e

K WENON MRS e

S REON ONBE e e

g RSRE BRbN bEme e

S O EE BWRE MR R

S SRRR Gesh boos

N ROUR R BOI00 DODODIDD ek e ek

@ NToh RR®E GOLN Beme m

RO ROt bt b bt bt

For ExTERNALS ADD

erEn OF Curvy

VIII.—CorrrcrioNs FOR SuB-CHORDS AND Lowa CHORDS

ABLE
 yOR SUB-CHORDS ADD Exqess LONG CHORDS
0O (]

per
100. £,

=]

300 400 -

299.97/399.92
299, 88/399.
299.73]399.
209.51{398.

299 .241398.
298.90(397
298.511396.
298.05|395.
207.54/308.

296.96(392.
295.63|389.
294..06/385.
292 .25(380.
290.21/375.

287.941370.

285. 441364, 06
282.711357 .43
279.76!350.30
276.59{342.69

273.20(334.61
269.611326.08
265.81/317. 12
.21/261.80|307.77
.10|257.69|298.03

.94|253.21|287.94
.72{248.63|277.51
. 441243 87/266.78
.10{239.931255. 78] .
.71|233.83|244.51{212.

D=YPET O BI b

B0 WML Nkt i

T b e kot e ok
ek bk Pk b et b b P

1.
1.
1.
1.
1.

o7n - When & chord of less than 100 ft. is used the corrections given in the above

should be added to the nominal length of chord to get the length which should be
in order that the 100 ft. points will check with those obtained by using the standard
_chiord. Thus in locating a 14° curve by 25 ft. chords measure 25°.06 for each chord.
chords are useful in passing obstacles.

Tasrn IX —Mmpre ORDINATES POR Ramns v Fmmr

LENGTH OF RAILS LENGTH OF RAILS




Tasrm X
CURVE FORMULAE FOR SIMPLE CURVES
Comprep Y J. Cavvin Locks, CE.
=+/3Ra (2 o =/alfb?
- v/2R (R—+/ (®+b) B—b) = V2R(ER— V RI—bi)
= 2%/ m (2R—m)
I (8)¢ = 2T cos 1B 1

Rtan 14 1tan ¥4 1 9 e="Ttan 41

= %/a (2R—=a)
o2 Py s

#(C‘F R )("_ R )‘\/"2 IRT
=Rsinl (3)b=acot 151
Catpbr - . d2 - cidm?
== =5 WR=mg = an
=+/R @R—/ @R+0) @R—o)= VR(@R~—/ IRi—cl)

2%

=+/9Rm (18)d =2Rsin 41 (19 m = --gR-—

[ c ¢
= R#J(R’F—Z")(R——i') = R*‘/Rz vy
R vers 141 (22) m = R sin 141 tan %I (23) m =14c tan 1y
2

-5 (@) a=R—V{EFD) @D =R—VRE—H

=9R (2 B I¥ @7 a=Rversl (28)a = R sin I tan 34
=btan %1 (30)a=Tsinl (31) T =R tan %I

82) 1 =—11—):—><57.295780 (33) R = %X57.295780

8d—g¢

(B4 L = IRX0.01745320 = (35) L =

(36) Area Seg. = LR"I; SinI _ LR-Z—Rb

Tapre XI.—CALCULATION OF EARTHWORK

HEIGHT

=
-
oy
ot et
et

BRI B
2O 1 bt

1
1.
1.
1
1

e
Dot
BORO =ttt
DO bt ot

[=T=
o kot
ek e ot

1
2.
2.
2
2

[Sey=
TSNS
T3 00 GO kO £

B B DD b Pt e et e et
WM [l
O TO MO Lo R0 NI B b L
o G0y 07 R0 b D RO

i i 09

2
2.
3.
3.
3

EERYS
R o0 o

M?@

a0
T

3
3.
3.
4

<0 B0 ) B
W w

OO MO BB DODODIRD I b ek b P
ORI

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
2.
2.
2.
2.
2.
2.
2.
2.
2.

R el ﬂ@@@@ o

OV ﬁPPPF @WQQ@ w
DoBeG Do RERRG @
o0 0000G0 ~I~TI~I~1P @@@@@ <o

4
4
4
4
4
5
5.
5.
5
5
5
6
6
6
6
6

g, oo iUk ?

[ g T
i Wk Wwmwwn B
P I L R

IO CILIN

~3
N BN

89

able gives ou. yds. in 1 ft. of a triangle of given width and height. Corrections for
hs of width are one tenth the values found under each height considering the widths
m 1 to 9 as tenths and similarly the corrections for tenths of height are one tenth the
res opposite width considering the heights from 1 to 9 as tenths. Thus if w=16.2 and
53, cu yds.=1.48+.028+.089 =1.597 ou. yds. or practically 160 ou. yds. per 100 ft.
- exceeds 40 ft., use one-half and multiply result by 2, if both w and b are large use
half of each and multiply result by 4. Any cross-section may be divided into trisngles
the following rule. To the triangle of the sum of the outside cuts (or fills) =h, and 34
rosdbed =w, add the triangles formed by taking the distance out to each break in turn
w's) by the difference between the outs (or fills) on each side of it (=h's) always sub-
ting the outer from the inner.




Tssim XII. Sravia RupucTions
VERTICAL HREIGHTS

TasLe XII. Stapia Repucrions
VERTICAL HEIGHTS

[y
°

By
o

4° 8°

i8°

B b ek e et et

L I L N

p ANV I S

[ SRR

W W

-

10.45

.82

NN S

.21
.27
.33
.38

e

.44
. B0
.56 . 10.00
.61 . 10.05
.87 . 10.11

B

.78 . 10.17)
.79 . 10.22-
.84 . 10.28
.90 . 10,34
.96 . 10. 40

21.
21.
22,
22,
22.
22.

22.
22.
22,
22.
22.

22.
22.
22.
22.
22.

22.
22,
22.
.91
.96

92
97
02
08
13
18

23
28
34
39
44/

49
54
60
65
70

75
80
856

.82
.87
23.
23.

42
47

.85
.90,
.95
. 00|

R R A

HonizonTarn CORRECTIONS
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TapLe XII1.—Smves, Cosines, TanaeNTs, CoTANGENTS

o
®

sin
o

tan
0'

sin
10

tan
10

sin
20"

tan
20’

sin
30"

tan
30’

sin
40

tan
40’

sin
50

tan
50"

g
B

© 00 ~T OO

00001
175
349
523
698
872

1045
219
392
564

736
908
2079
250
419
588
756
924

0000/
0175
349
524
699
875
1051
228
405,
584

763
944
2126
309
493
679
867
3067
249

0029
0204
378
552
727
901

248
421

0029
0204
378
553
729
. 904
1080
257
435
614

793
974
2156
339
524
711
899
3089
281
476

673
872
4074/
279
487
699
913
5132
354
581

5812
6048
289
536
787
7046
310
681
860
8146

441
744
9057
380
713

. 0058

507

0058
0233
407
581
766
929
1103
279
449
622

794
965/
2136
306
476
644

oot

00580087
0233}0262
407] 436
582| 610
758; 785
934| 958
1110{1132
2871 305
465| 478

644/

823
2004
186
370

0087
262
437
612
787
963

0116
291
465
840,
814
987

1161
334
507
679

01160145
291] 320
466] 494
641| 669
816 843
99211016

190
363
536
708

880
2061
221
391
560,
728
896
3062
228
393

557
719
881
4041
200
358
514
669
823
975

5125
275
422
568
712
854
995,

6134

271

406

539
670
799
026/
7050
173
10’

008

2xprrrezes

Tapre X1 —Smes, Cosmves, Tawannrs, Coranernts (Continued)

tan
o

gin
10

tan
10’

sin
20

tan
20

sin
40’

40

tan |

sin
50

tan
50’

1.0355
L0724
.1108
.1504

.1918
.2349
.2799
.8270
.3764
4281
. 4826
.5399
.6003
.6643

.7821
.8040
. 8807
. 9626
.0503|
1445
. 2460
. 3569
4751
.6061

7475
.9042
L0777
L2709

7214
333!
451
566,

7679
790
898
23004
107
208,
307
403
496
587

8675
760;
843
923
9001
075
147
216
283
346

9407
465
520
572,
621
867
710
750
787
822

9863
881
907
929
048
964/
978
988

0005

0999

1.0416
.0786
L1171
L1571

1.1988
.2423
. 2876
.3351]
.3848
.4370
.4919
. 5497
.6107
.8753

1.7437
.8165
.8940
.9768

2.065656

. 1609

. 2637

87560

4960

.6279

2.7725
.9319
3.1084
.3052
.5261
.7760
4.0611
.3897
7729
5.2267

5.7694
6.4348
7.2687
8.3450
9.7882
11.826
14.924
20. 206
31.242
68.750

7234
358
470
585

7698
808
916,

8021
124
225
323
418
511
601

8689
774
857
936

9013
088
159
228
203
366

9417
474
528
580
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911
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Distances FRoM SoE STAKES FOR Cross-SECTIONING
‘ SLoPE 134 To 1, ROADWAY OF ANY WIDTH
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Distanee of slope stake from side or shoulder stake for any width roadway, slope 134 to 1. I
ground is pearly level, the cut or Al at side stake is located by the double entry method in lett
cohynn and top row.: The number in body of table in same row and column gives distance from
side stake to slopé stake, 1T groumd is not level estimate the difference in elevation between the
_ side stake and slope stake, lower target by this amount if cut, elevate it Aill. Add this amount to
cut er fill ang find distance in table. Set Up rod at this point, and line of sight should cut target.
11 it does not make the slight sdjustment necessary.
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