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DIRECTIONS FOR USE QF TABLES

TABLE No. 1.

Distance of slope stake from side or shoulder
stake for any width roadway, slope 174 to 1.
If ground is nearly level, the cut or fill at side
stake is located by the double entry method in
left column and top row. The number in bedy
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. If it does not make the slight adjustment

necessary.

‘ TABLE No. 9.
.~ To find Tangent and External for curve of

any other degree, divide by degree of curve and -

add correction found in column of corrections.

Degree of curve with a given I may be found
“viding tangent, (or external), opposite I by

‘gent, (or external).
*ance from a point on the tangent to

'y nearly the square of the tangent
y twice the radius.

Tasue II
TRIGONOMETRIC FORMULA,
ZA = /MOP 4B = /PON = £OPL

= MQ = cot B = MQ

NT =
COtA~W=T=NT=tanB=NT

0oQ 0]
secA=—W=—1~Q—=OQ=cscB=OQ.

oT oT
cscA=~(ﬁ-=—l——=OT=secB=OT

v‘ers A= LB_II_ = LM = covers B
oP =Heypersdh i
o Sy I - SO OP —LP =
oP = =vers B
exsec A = PQ = coexsec B

coexsec A = PT = exsec B

sin %A=\/——————1_SOSA cos%A:.\/—-——-—-l-H;OSA :
sin 2A = 2 sin A eos A cos 2 A =cos? A —sgin? A
sin A __ sinB __ sin O
IREE Bine. PEoEC)
Law of Cosines ¢? = a?+b?2— 2 ab cos C
Law of Tangents 31l = b 4 (4 B)
a—b  tan 13 (A — B)

Law of Sines




Tasre VI (continued) : TABLE VI
SINES, COSINES, TANGENTS, COTANGENTS (continued} _ : ~__RODS IN FEET AND INCHES

Feet Inches || Rods | Feet Inches || Rods| Feot Inches Feet Inches

346—6 || 41 | 676—6 61 | 1006—6 1336—86
363—0 (| 42 62 [ 1023—0 1353—0
379—6 || 43 63 | 1039—6 1360—6
3096—0 || 44 64 | 1056—0 1386—0
412—6 || 45 65 | 1072—6 1402—6
4200 | 46 66.| 1089—0 14190
445—6 || 47 67 § 11056 14358
462—0 || 48 68 | 1122—0 1452—0
478—6 || 49 69 | 1138—6 1468—6
4950 || ‘50 y 70 | 1155—0 . 14850
511—6 || 51 71| 11716 1501—6
528—0 || 652 72 | 1188—0 1518—0
54—6 || b3 73 | 1204—6 1534—8
561—0 || 54 74| 12210 1551—0
- 5176 || 55 751 1237—6 1567—6
504—0 |l 66 | 924—0 76 | 1254—0 1584—0
610—6 || 57 | 940—6 771 1270—6 3 1600—6
627—0 || 88 | 957—0 78 | 1287—0 1617—0
643—6 || 69 | 973—6 79 1 1303—6 1633—6
660—0 || 60 | 930—0 80| 1320—0 1650—0

Feet Inches

16—6 -
330
49—6
66—0
82—6
99—0
116—6
132—0.
148—6
165—0
181—6

‘

i A
DS oo oo .- g

'sin| tan |sin] tan |sin| tan |sin| tan | sin| tan | sin | tan

0’| O |(10/| 10’ |20’} 20’ [30"| 30' | 40’| 40’ | 50’ | 50/ |3
7193(1.0355|7214/1.0416/7234/1.0477|7254 1.0533| 72741.0599| 7294.1,0661

314/ .0724( 333| .0786| 353| .0850| 373| .0913| 392| .0977| 412| ,1041
(431 .1106| 451} .1171] 470| .1237| 490, .1303) 509 .1369| 528 .1436

547| .1504| 566] .1571| 585 .1640| 604] .1708| 623| .1778| 642| .1847

6601.19187679]1.1988|7698|1.2059|7716| 1.2131| 7735|1.2203| 7753(1.2276
771) 2349| 790| .2423| 808 .2497| 826| < .2572| 844! .2647| 862| .2723
880| .2799| 898| .2876| 916| .2054] 934| .3032| 951| .3111] 969| .3180
986| .3270|8004| .3351|8021 .3452/8030| .3514| 8056| .3597| 8073| .3680
8090| .3764| 107| .3848| 124| .3934| 141| .4019| 158 .4106| 175| .4193
192| 4281| 208| .4370| 225| .4460| 241} .4550| 258| .4641 274| .4733 198—0
290| .4826| 307| .4919| 323 .5013| 339|- .5108| 855| .5204| 371/ .5301 214—6
387 .5399| 403| .5497| 418| .5597| 434| .5697| 450| .5798| 465| .5900 ; 2310
480 .6003| 496| .6107| 511| .6212| 526| .6319| 542/ .6426| 557| .6534 ‘ 247—
572| .6643| 587| .6753| 601 .6864| 616] .6977| 631| .7000 646 .7205 i ggé_—:g
660|1.7321(8675(1.7437|8689|1.7556/8704| 1.7675| 8718|1.7797| 8732|1.7917 4 297—0
| 746| .8040| 760| .8165| 774| .8291| 788| .8418| 802| .8546/ 816| .8676 3136
829 .8807| 843| .8940| 857| .9074| 870 .9210| 884| .9347| 897| .9486 3300
910| 9626 923| .9768| 936| .9912| 949| 2.0057| 962/2.0204| 9752.0353
988/2.0503|9001 |2.0655/9013/2.080919026| .0965| 9038| .1123| 9051| ,1283 Tasym VIIT
0063 .1445| 075| .1609| 088| .1775| 100 .1943| 112| .2113| 124 .2286 < :
135] .2460| 147| .2637| 159| .2817| 171 .2998| 182| .3183| 194 .3369 , ' M0 T b B D Tuc s : )
205| .3559| 216| .3750| 228 .3945| 239| .4142| 250| .4342| 261| ,4545 ’ | Foet 1nchea || 5 | Fect Inches § Feet nchea ’% Fect Tnchies ?; Feot Inches || & | Feet Inches
o72| .4751| 283! .4960| 293 .5172| 304| - .5386| 315| .5605| 325| .5826 . = e iz !
336| .6051| 346| .6279| 356| .6511| 367 .6746| 377 .6985| 387 .7228 0-.7.92 11-10.56 || 85| 23~ 1.20 || 52 34— 3 84 || 69 | 45~ 6 48 56- 9 12,
1- 584 12- 648 || 36| 23- 9.12 |53 | 34-11.76 || 70 | 46- 240 57- 5 04

1-11.76 13- 2.40 (137 | 24— 5.04 || 54| 35~ 7 68 || 71 | 46-10 32 58~ 0 96
2- 7.68 13-10.82 || 38 | 25~ 0.96 || 55| 86~ 3 €0 || 72| 47~ 6.24 58- 8.88
3- 3.60 ¥4- 6.24 |1 39 | 25— 8.88 |( 56 | 36-11 B2 {| 73 | 48~ 216 59~ 4 80
3-11.52 15— 2.16 {1 40 | 26— 4.80 || 57 | 87- 7 44 || 74 | 48-10 08 60- 0 72{
4~ 7.44 15-10.08 || 41 | 27— 0.72 || 58 | 88- 336 || 75 | 49~ 6 00 60- 8 64|
5- 3.36 16- 6.00 || 42| 27- 8.64 || 53 | 38-1128 || 76 | 50— 1 92 61- 4 56
5-11.28 17- 1.92 143 | 28~ 4.56 |(60|39- 720 || 77| 50- 9.84 62— 048
6~ 7.20 17- 9.84 |44 | 20- 0.48 || 61 | 40- 3.12 || 78| B1- 576 62- 8 40
7- 3.12 18- 5.76 || 45 | 29— 8.40 |62 | 40-11 04 || 76 | 52— 1.68 63— 4 32
7-11.04 19— 1.68 |1 46 | 30~ 4.82 | 63| 41- 6.96 || 80| 52- 9 60 64- 024
8-6.95 19— 9.60 |} 47| 31— 0.24 || 64 | 42- 2.88 || 81 | 53— 552 64— 8 16
9- 2.83 20- 5.52 (48 | 31~ 8.16 || 65 | 42-10.80 || 82 | 54— 1 44 65~ 408
9-10.80 21— 144|149 | 32~ 4.08 || 66 | 43~ 6.72 || 83 | 54— 9.36 ||100| 66~ .000
10- 6.72 21~ 9.36 || 50 33- 0.00 || 67 | 44— 2.64 || 84| 55~ 5.28 ||101| 66 -7 62
11- 2.64 22— 5.28 || 51 | 83— 7.92 || 68 | 44-10.56 || 85 | 56— 1.20 (|102] 67- 3.84

588YRREEREERRNRERRER(E

397|2.747519407|2.7725|9417|2, 7980[9426| 2.8239| 9436|2.8502| 9446|2.8770
455| .9042| 465| .9319| 474| ,9600] 483] .9887| 4923.0178 502(3.0475
511|3.0777| 520(3.1084| 5283.1397( 537| 3.1716; 546 .2041} 555 .2371
563| .2709| 572| .3052| 580| .3402| 588 .3759 696/ .4124| 605 .4495
613| .4874! 621 .5261| 628 .5656| 636| .6059| 644| .6470| 652| .6891
659 .7321| 667| .7760| 674| .8208| 681) .8657| 689 .0136] 696 .9617
703]4.0108| 710{4.0611| 717/4.1126| 724|- 4.1653| 730/4.2193| 737|4.2747
744| .3315| 750| .3897| 757| 4494 Y63| .5107| 769 .5736| 775 .6382
781j..7046| 787| .7729| 793} .8430] 799 .9152| 805 .9894| 8115.06568
816| .1446| 822(5.2257| 827|5.3093| 833 5.3955| 838|5.4845 843 .5764

08485.6713|9853|5.76949858|5.8708(9863| 5.9758| 9868|6.0844| 98726.1970
877/6.3138| 831(6.4348| 886|6.5606| 890| 6.6912| 894| .8269| 889  .9682
003\7.1154| 907(7.2687| 911|7.4287( 914| 7.5958| 918|7.7704| 922|7.9530
925(8.1443| 929|8.3450] 932|8.5555| 936/ 8.7769| A 939/9.0098| 942/9.2553
045(9.5144| 948|9.7882| 951(10.078| 954/ 10.385| 957(10.711| 959/11.059
962/11.430| 964/11.826| 967|12.250| 969 12.706| 971/13.197| 974|13.727
076(14.300| 978(14.924| 980(15.605| 981} 16.350| 983/17.169| 985/18.075
986(19.081| 988(20.206| 989/21.470| 990 22.903| 992|24.542| 993|26.432
994128.636|19995(31.242/9996/34.368| 997| 38.189] 997/42.964| 9998|49.104

9998(57.290(9999|68.750,9999,85.940(9999| 114 .58(/1.000/171.88/1.000/343.77

wp| 60’ | 60’ | 50’| 50 {40’} 40’ | 30| 30’ | 20| 30’ | 10’ | 10’

cos| cot Jcos| cot jcos| cot |cos| cet cos | cot | cos| cot
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Tasre IX, TANGENTS AND EXTERNALS TO A 1° CURVE

Tasre IX. TANGENTS AND EXTERNALS TO A 1° CURVE

b I=40° I=50° 1=60°

E |I=10° | . 1=20° E |I=30°

+ 7026, + : :
5° C. ‘23|28 S|Tpries 159810
: Baa o e
03 : -36/29.824 : 7] 3
e A ) 1624. 9

b .79/30.686 B Y

el
35547 g g 1652.0
34.259 1 7 1661.0
35.183 1 - ; 1670.0
36.120 ¥ . 40’ |1679. 1

1688.1
37.070 i
1706.3
1715.3
{17244
1733.5
1742.8

1751.7
1760.8
1770.0
1779.1
1788.2
1797.4

1806.6

+ : 4+
5° C. i ;
i

B

10.202

i 1907.9
10.707 .30(63..634 ] ;

11.224 18264900 : 186 : 1917.1
11.753| . ; 3 { i 1026.4
12.294 ; -470 § 04 1935.7
12.847 ; X - 1945.0
13.413 .95 A 1954.3

507 ;

13.991 .49
14.582 .03
15.184 ° .58
15.799 .13
16.426 .69
17.065 .25(78.264

17.717 2 .81|79.671
18.381 .38/|81.092
19.058 .96182.525
19.746 .53/83.972
20.447 .12/85.431
21.161 1001.7(86.904

o
21.887 1010.3/88.389| 30° C-
o 1018.9/89.888) T ? X . .
1027.5(91.399 .39 : 77 - r o T
1036.1/02.024| ; 3 2l 80 1.02
543.20|25.700 1055:2106:053! 032 A ey 3 Skoa| E E
053.3|66.013 21386 | 2183 141 ; ‘ol 227

3l 30° C.
T
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TaBLE X, Y / TapLe XIL
MIDDLE ORDINATES OF RAILS ; 3 INCLINED DISTANCE OF 100 FT. REDUCED TO HORIZONTAL

Length of Rail (feet) F .
e I | Horizontal . Rise 1 Horizontal | Correcti Rise
30128126 24|22(20 || G| R |30|28]26 |24 22 50 i Dhtanes | Comection | per ooy | Slope | Tttt | Corredtion | per Foop
Inch| Inch| Inch| Inch| Inch| Inch Feet_| Inoh| Inch| Inch| Inch| Tnch| Inch 100.000 | 0.000 | 0.000 | 8°00’ | 99.027 | 0.973 | 0.139

| .
.08/ .07| .06/ .05] .04| .03 716.8(1.88/1.64/1.42(1.20'1.01| 84 R beeledin 8'883 5 gg:ggg .098 0ids

.16] .14| .12/ .10/ .08| .07 6237.3]2.12(1.84/1.60(1.35 1.14| .94 L g S 36
24| 20| .18 .15 13| .10 578.7/2.36/2.05/1.78/1.5011.271.04 33'33% 8'8(1]2 8’8%? gg'ggg . 8’%22
I 200 .17} 13 621.72.59/2.26/1.95/1.65/1.39/1.15 90.976 | 0.024 | 0.022 98.700 { 0.161
25(. 211 .17 || 12] 478.3/3.83(2.47(2.15/1.81/1.54/1.26 99.966 | 0.034 | 0.026 98,629 ; 0.165
.30 .25/ .20 441.7/3.05/2.66/2.30(1.96/1.66|1.36 | 99.953 | 0.047 | 0.031 98.556 444 | 0.169

31| 27| .23
.34/ .29
41 .35'

48| .41/ .35 29| .23 410.3|3.30|2.87|2.48/2.10/1.78/1.46 ; 0.174
.55 .47’ .40| 33| .27 383.1(3.54/3.08/2.68 2.26g1,91 1.57 33-323 3’8% 8-833 ggﬁﬁi : 0.178
.62 .53| .45 .38| .31 || 359.3/3.76|3.282.83(2.40 2.04!1.67 ; 99.905 | 0.095 | 0.044 ; 08.325 ; 0.182
.68 .59’ -50| .42 35| 17! 338.3/4.00|3.48/3.02 2.572 16|1.78 ? 09.885 | 0.115 | 0.048 98.245
75| .65 .55| .46| 38 319.6/4.21(3.67|3.18(2.70 2.28 1.87 99.863 0.137 0.052 98.163
.82 .71 .60| .50| .42 302.914.45/3.89(3.36(2.86'2.41(1.98 99.839 | 0.161 | 0.057 98.079
89| .77| .65| .55| .45 "287.9/4.70/4.09(3.55/3.00'2.54/2.09 99:813 0.187 0.061 97.992
.96 ,83| 70| .59| .48 262.0/5.16/4.44/3.84|2 30 2.80/2.29 99.786 | 0.214 0.065 5 | 97.905
1.03| .89 .75| .63| .52 240.5|5.64(4.92(4.20|3.59 3.04/2.50 99.756 | 0. 0.070 97.815
1.23/1.06! .90| .76| .62 222.3/6.07|5.29/4.58/3.88 3.29/2.70 99.725 0.074 97.793
1.44'1.241.05| .89| 73 ‘ - 99,692 0.078 97,630
} 99,657 0.083 45 | 97.5634
99.619 f 0.087 97.437 . D6¢
TasLE X1 99.580 0.092 97.338 | 2.662

- = 4
Chord Central | Deflection [ Deflection ggig% g%gg gg ggg g?}gg
et |, Avglo | Avgle. | for 1 Foot |- L@ % 99,357 0.113 96.815 | 3.185
16-26 8-13 s b : 99.307 0.118 96.705 3.295
12-46 6-23 : 7 99.255 | 0.745 | 0.122 96,593 8.407
17-16 8-38 ; / =7 99.200 | 0.800 [ 0.126 96.479 8.521°
14-22 7-11 k 99.144 | 0.856 0.131 96.363 8.637
11-30 5-45 v 99.087 | 0.913 0.135 96.246 8.754
11-30 5-45
9-34 4-47
7-39 3-49
7-32 3-46
7-10 3-35
6-25 3-12
5-58 2-59
5.44 2-52
5-12 2-36
9-58 4-59
9-32 4-46
8-12 4-06
7-40 3-50

‘TasLe XIII)
MINUTES IN DECIMALS OF A DEGREE.

10°80”|.17500/120’ 80*(. 3416730 10" 50833][40’ 30"'].67500
11 00 |.18333(|21 00 |. .51667|(41 00 |.68333
80 |.19167| 30 |.35833 .52500( 30 |.69167
12 00 |.20000/(22 €0 |. .53333/42 00 |.70000
30 |.20833( 80 |. .54167|| 30 |.70833
18 00 |.21667|23 00 |. .55000(143 00 |.71667
30 |. .39 .55833( 80 |.72506
14 00 |. . 56667 .73333
80 |. g 57500 14167
15 00 |. il .58333 15000
30 |. : 59167 3

. 7-10 3-35 16 00 |. X .60000
410 7-00 3-30 80 |. i .60833
17 00 |. : .61667

To find length of curve divide angle from P. C. to P, T. by central angle of chord ] 30 |. 30.1. . .62500
and multiply by length of chord. § 18 00 {.30000(128 00 |. .63333

30 |.30833 80 |. .64167 30 |. 30
19 00 |. ¥ . 65000 .81667|(59 00
80 |.32500 30 |. .65833 30 |.82500 30
20 00 |. .50000({40 00 |.66667 .83323]/60 00

—
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SLOPE ¢
STAISEL

Jéc O
DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING

SLOPE 14 T0 1. ROADWAY OF ANY WiDTH.

X

2l =
&)l

0.80
2.40
3.90
540

Qo pmmc
L] oo
CPCT- N
il &
L8838
5
Roxaawno
-3 0D &~ -3
Sasakara
SO0
GRS
EBeagmonl
o o)
BEREREBE
Vumqémhmmné

Boe
g8
&
[~
(>
(=
EpSousmomc|
B828Z
Pt
o
&3
=
[

fury
TN
-
L
@
O

bt ek
o 00
=
e ot

o pk gk

—

- C Lo

®

i G G G

moenusonnme o)
=
(/3
&
=
(2]
o

oy
(==
8
-
[l
(=3

17.55
18105
20,55 2
22 05
23,55
25.05 |3
26.55 | 2
28.05
129,55
{81.05
32.55
34.05|34.
25,552

37.05| 37,
8855 ¢

40,05
41.55
43°05
4.55
4605
47.55
49.05
50.55
517 52.05
53.55
.90 55.05
; : 56.25 | 56.40 | 56.55
57.30 57.60 |57 75 | 57.90 | 58.05
5|58 80 59.10| 59 25 50.40 | 59 55
69 30 60 60 | 60.75 61.05
6180 . 62 10|62 25|62.40 6255
63 30| 63 45 | 63 6063 75 64 05
64 80 61.95 | 65.10( 65 25 65.55 | 6
66.30 | 66.45 | 66.60 | 66.75 | 66.90 | 67.05
67 8067.95 | 68.1068.25 | 6340 | 63,55
69 301 69.45 69,60 | 65.75 | 69.90 | 70.05
70 80 71.10171.25 | 71.40 | 71.55
72,30 72.45 | 72.60| 72.75 | 72,90 | 7305
73.80 | 73.95 | 74.10 { 74.25 | 74,40 | 74.55
75.30 75,45 | 75,60 | 75,95 | 75.90 | 76.05

VO bk et
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=g "XV
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S X2
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(S 84

" Computed by L. Leland Logke.







