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SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans

0 8.0 3.
| 9.0{ 9.
2 [ 10.0 10.
3 1111.0 | 11.
4112012
5| 13.0|13. 2
6 || 14.0 | 14.
7 115.0 | 15.
8 [ 16.0] 16.
9117.0|17
10 [ 18.0 | 18
11 | 19.0 | 19.
20
21

N

%]
© 00 Gs Ot B9
TSI ST ST CYC IS ST RS A ST L

N

-
RN

S SR

(I

iai;iv:vin;i

5() Il 48.0

of roadbed, correct above figures by one-half diffe
¢ \tmhh above, for 20 ft. rnlilb' d ‘distance will b
30.6.=32.6. For slopes of 1 on 1% see inside of b
Copy:! nul\( 1914, by Eugene

S S ] A ] S S ]~ A ] ] ] T~ ] S ]~ ] A ST A ] A A S A AN NN

L)'»x'xl'»l»n

EUGENE DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICALI

and

Pittsburg

Distances from Center of Roadway for Cross-Sectioning
Roadway 16 feet wide. Side Slopes 1 on 1.
lor Sing! k, Track lemnl\nn nt.

Toronto

8 0 = O

o

v RS {2

l-,x.)mpl»— lf point is 22,6 ft. above grade, how far should n be. {mm center line
to be a slope stake point? Ans. from Table 30.6. For same slopes but other widths
in sndrh uf ro1 ul

hm in
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DIETZGEN'S RAILROAD CURVE
AND
REDUCTION TABLES

Copyright, 1914, by Eugene Dietzgen Co., New York City

CURVE. FORMULAS

Radius=R- 757“1: 5 (1) Degree of Curve=D and sin. 3:5}2 ¢

e A

=1005 (4)
Middle ordinate=M= R(1—cos. _:) (5) =Rvers _:‘ (6)
E.\'t(-rnul:]']:'l‘tun‘;‘— ™) :Rl'ns';'(lv\'()\ ) (b)—Ru\sm‘ ()]
Long Chord=C=2 R sin.'_;‘ (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. I.==Sta. 161 +60.35 to find Sta. of P.
and P. T. —62° 10’ D==8° 20’. From Table IV for 1° curve T,_
3454.1 and +814—414.49 ft. From Table V correction=.36 or T—
41485 ft. P. C.=Sta. P.L.—T=157 +45.50. Also from (4) L=
746.00 and P. T.=Sta. P. C. +L=164 +91.50.

Offsets.—Tangent offsets vary (approximately) directly with
D and with square nf the distance. Thus tangent offset for Sta.
158 on qbow(uru i82.16 ft. found as follows. From Table III tangent
offset for 100 ft.=7.27 ft. Distance=158—Sta.P. C.==54.50, hence
offset==7.27 (54.50+100)2=2.16 ft. :\]su square of any distance
divided by twice the radius equals (approximately) the distance from
tangent to curve. Thus (54.50) + (2 x 688.26)==2.16 ft

Deflections.—Deflection angle=14 D for 100 ft., 3{ D for 50 ft.,
ete. For e ft.=(in minutes) .3 x C x D° or==defl. for 1 ft. from Table
Il xC. For Bta I.'xN of above curve==3x 54.5 x 814=136.2" or
2° 16.2’, or=2.50 x 54. Hh .’ from Table 11I. For Sta. 159 deflec-
tion angle==2° 16,2’ - \" 200 +2=6° 26.2', ete.

Externals.— \Lu be fnuml in sumlur manner to tangents. Thus
E for curve above is 91.37. For from Table IV for 1° curve E=060.6
for 8° 20/=960.6+814==01.27 and from Table V correction==.10 or
E=01.37 ft. Or suppose A==32° and E is measured and found to be
42 ft. What is D? From Table 1V E=230.9 and +42=5.5 or D==
5° 30,

2)

Tangent=T= ]\t:m’_,‘ (3) Length of Curv




T
&
S

-
cvn=aa
]
@
@

6332
.6500
.6667

1-16 | 3-32

.0052 | .0078

33 l 4164

TABLE III.—RADH ORDINATES AND DEFLECTIONS.

s l Radius

10 | 1809.57
20
30
40
50
4
10
20
30
40 1
50 1
5 1
10 1
20 | 1074. 63 1
30 | 1042141
40 | 1011.51 | 1.28
50 982.64 | 1
6 955.37 | 1
10 920.57 | 1
20 905.13 | 1
30 88195 | 1
40 85092 | 1

Mid.
Ord.

Tan.
Offset

Cvb B R OICI0I0) COCICONINORD ROIONORO M  hdimt b it

Def.

for

1 Fxml

o

b OO OO0O

B0 b bk ok kot Bk Bk

.05

10
15

Note. Chord

Deg.

7°

10
11
12
13
14

20"
30
40

20
30
40

20
30
40
30
30
30
30
30

30
30

Deflection==2 times tangent deflection.

Radius

|

Mid.
Ord.

Tan

6.105

ek e
0 -1 A

it RN WL OO -
e : SR AT SN SR

Offset |4

Def.

2.40
2.50

o




TasLe IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.

| |

Tangent l’xnvrn:.ll}

Centml Tangent 1!I:uvrnnl

|
Central |
|r Angle

Angle

| |
angent|External
| |

1° 22 | 210 21° 1061.9 | 97.57
10* | 10 10’ | 1070.6
20 | 20 | 20 | 1079.2
30 | 30 | 30 | 1087.8
40 | 40 | 40 | 1096.4
50 \ 50 50 1105.1

2 3 | 12 1113.7
10 [ 10 1122.4
20 1.19 20 1131.0
30 1.8 30 1139.7
40 1. 40 1148 .4
50 1.78 ‘ 50 1167 .0

3 1.96 || 13 7
10 2.19 || 10 4
20 2 -(i | 20 83.1
30 | 30 | 1191.8
40 | 40 Il 40 1200.5
50 |191.7a | 3.21 || 50 ; 50 | 1209.2

|

4 | 14 | 24

| 10 | 10
| 20 | 20
30 | 30
| 40 | 40
| 50 | 50
3 | 18 | a8
i 10 | 10
| 20 | 20
30 30
| 40 { 40
| 50 | 50
6 || 16 26
| 10 10
20 20
30 [ 30 |
40 | 40 |
50 | 50 |
| | |

° 27
10 | 10
20 20
30 30
40 40
50 50

8 || 28
10 | 10
20 | 20
30 30
40 40
50 50

[

9 || 29
10 10
20 | 20
30 | 30
40 : 40
50 1001.7 | 50 |

10 10101 88.30 | 80 |
10 89.80 | 10 |
20 91.40 | 20 |
30 . | 30
40 94 u» | 40 |
50 96.01 | 50 |




TasrLe IV.—TAnGENTS AND EXTERNALS TO A 1° CURVE.
; L
CA’:;{:‘ Tangent ExmmulW (’A":;{gl Tungnm‘ Ixternal C;:;{gl Tangent|External
81° 589 3 ‘ 41° 2142.2 4 || 51° 4
10 T 100 | 2151.7 0] 10/ 8
20 1 20 | 2161.2 % 20 .2
30 .5 30 | 2170.8 4 30 7
40 226.0 40 | 2180.3 8 40 2
50 228.4 50 | 2189.9 i3 50 A s
32 9 || 42 21994 .6 || 52 5.2
10 3.4 10 0| 41101 10 9.7
20 9 20 .6 | 414.5 20 3
30 8.4 30 1| 418.0 30 8.8
40 9.1 | 241.0 40 7| 421.4 40 g 4
50 11| 24338 50 3| 425.0 50 .3 3.0
33 .2 1 || 43 0 8.5 || 53 g 2.7
10 5.3 7 10 6 0 10 1 7.3
20 5.3 3 20 2 6 20 5 2.0
30 4.4 9 30 9 2 30 0 7
40 3.5 5 40 6 2.8 40 2808 .4 691.4
50 8 1 50 '3 5.4 50 | 2908.9 | 696.1
34 7 8 || 44 9 0 || 54 2019.4
10 8 5 10 6 6 10 2020.9
20 0 2 20 3 3 20 2040 .4
30 1 9 30 1 0 30 29051.0
40 8.2 6 40 8 6 40 2061.5
50 4 3 50 5 4 50 |2 ;
35 6 1| 48 3| 472.1 || 88 2082.7 9
10 7 8 10 1 475.8 10 2003 .3 8
20 9 6 20 8 479.6 20 3003 .9 7
30 i | 1 30 2.6 | 483.8 30 b5 6
40 .3 2 40 4 487 .2 40 2 6
50 B .0 50 .3 491.0 50 8 Ni)
36 7| 204.9 || 46 1 8 || s6 5| 750.6
10 9| 207.7 10 9 7 10 2| 764.6
20 1| 300.6 | 20 8 5 20 ) 59.7
30 4| 303.5 || 30 7 4 30 7 % 2
40 8| 306.4 40 5 .8 40 ).4 8
50 9| 3003 || 50 4 3 50 3 9
37 | 3122 || 47 . .2 || 57 9| 790.1
10 4352 | 10 2 2 | 10 7| 795.2
20 (7.1 18,1 20 2 i1 | 20 2.6 | 800.4
30 0| 3211 30 i 1 30 4| 805.6
40 3| 324.1 40 1 2 40 2| 810.9
50 6| 327.1 50 .0 3.2 5 5.1 | 816.1
38 9| 330.2 || 48 .0 .2 || 68 0| 821.4
10 2.2 | 333.2 10 0 5.3 10 5.9 | 826.7
20 5| 336.3 | 20 71.0 A 20 8| 8320
30 9| 339.3 || 30 0 5 30 3.8 | 837.3
40 2| 34274 || 40 0 6 40 7| 842.7
50 8| 345.5 ii 50 1 8 50 7| 84801
30 .0 6 \_“ 49 2 9 || 89 g 5
10 4 s|f 10 2 1 10 7 9
20 8| 3549 || 20 3 20 7 3
30 |2057.2| 3581 || 30 4 0.5 30 8 8
40 |2066.6 | 361.3 || 40 5 8 40 8 3
50 |2076.0| 364.5 || 50 8 .0 50 9 8
il
“0 2085.4 | 367.7 || 50 8 3 |l s0 0 4
10 |2004.0| 3710 || 10 1.9 5.6 10 3 0
20 |2104.3| 374.2 || 20 3 9 20 3 5
30 |2113.8| 377.5 || 30 3 5.3 30 4 2
40 |2123.3| 380.8 40 5 9.6 40 2.6 8
2132.7 | 384.1 1 50 2.7 .0 50 8 5




Tasre IV.

TANGENTS 'AND EXTERNALS T0 A 1° CURvVE.

{| Central |,

Central .. Ao o PR BER T ) e R
Angle ‘ Tangent [,\tlrnr\l:‘ Angle. | Tangent|External|| Angle | Tange ||1‘I.\n rnal
e S fiereeap o
61° 4086 .¢ .2 || 81° 5.3
10 4099 .¢ 6 107 7
20 4112 9/l 20
30 4124 3| 30 .6
40 TR 40 1
50 BRI 50 6
62 8 6| 82 2
10 6 1| 10 8
20 5 6| 20 5
30 .2 21/t 30 R
40 .0 8| 40 .9
50 .8 40l 50 7
|
63 Y 4 0 || 88 5
10 6 7l 30 3.4
2 6 | 141335 1‘ 20 3
30 21.2 | 20 3
40 0| 40 g 2
50 .6 8 ‘ 50 5143.¢ 1970.3
|
64 6 6 || 84 5156 1980 .4
10 g 51| 10 517 1990.5
20 8 4 || 20 6
30 9 4 || 30 ~
40 1 5.4 10 1
50 3 4 50 4
Il
65 43065 2.4 || 88 7
10 4400 8 5 }[ 10 1
20 4423, 1 3.6 || 20
30 4436 .4 71 30 0
40 4449.7 9 \‘ 40 5
50 | 4463.1 1 l 50 | & a
66 9| 1102.2 || 76 ! 7
10 7| 1108.6 || 10 1l 3
20 6| 1115.1 || 20 ) | 5.0
30 5| 1121.7 || 30 7
40 8.5 [ 1128.2 || 40 | 5
50 4| 1134.8 50 | 4
67 2.4 | 1141.4 || 77
10 4| 1148.0 10
20 411154.7( 20
30 4 | 1161.3 30
40 5| 1168.1 40
5 6| 1174.8 || 50 |
{l |
€8 7| 1181.6 || 78 8| 1643.0 || 88
10 8 | 1188.4 || 10 6| 1651.7 || 10
20 0| 1195.2 || 20 4 | 1660.5 || 20
30 2120201 30 | 3 | 1669.2 || 30
40 3.4 | 1208.9 || 40 | 2] 1678.1 40
50 5.6 | 1215.8 50 | .2 | 1686.9 | 50
69 9 7 | .2 1695.8 || 89
10 2 7 2| 1704.7 10
20 .5 7| 2| 1713.7 20
30 8 7 3| 1722.7 30
40 2 8 4]1731.7( 40
50 .5 .9 6 | 1740.8 50
70 9 0 7 7 |2373.3
10 4 1 0 10 5 ;l&
21 3 5.2 20 3
-i:: ‘? 3 5 | 30 9 | 2408.9
40 8 8 | 40 T '.’430 9
50 4 2| 50 6| 24329




Taste IV.—Tancexts AND ExTErNALS TO A 1° CURVE.
Central \ Central Central
Angle Tnngnnt)ﬁ!(nrnﬂlk Angle |Tangent|External|| Angle Tangent|{External
a1° .5 4.9 |(101° 6950.6 | 3278.1 |[111° 8336.7 | 4386.1
107 .5 1 107 .3 i 3 10’ | 8362.7 | 4407.6
20 .6 3 20 2.0 e} 20 | 8388.9 3
30 iE 5 30 7 | 30 | 8415.1 .9
40 .8 .8 40 .6 .3 40 | 8441.5 7
50 5.0 % § 50 5 .5 50 8468.0 .6
22 .2 .5 ||102 .5 .9 |j112 .6 .6
10 .5 .0 10 .6 .2 10 .3 .8
20 .9 3.5 20 .8 7.7 20 ol 4
30 .3 .0 30 .0 .3 30 .0 A
40 o 6 40 .3 9 40 5 8 .0
50 .2 .3 i .6 50 .3 .6
93 .8 .0 ({108 3.2 .4 ||113 .6 .3
10 5.4 5.8 10 T .3 10 4.0 2
20 3.1 .2 20 .3 2 20 .5 2
30 8 6 30 7268.0 .2 30 2 3
40 8.6 40 289.8 4 40 7.0 6
50 6.4 .5 50 7311.7 .6 50 .9 .9
94 .3 | 2671.6 |[104 .6 .8 |l114 .9 4
10 2.6 | 2684.7 10 6 .2 10 .0 1
20 .2 | 2697.9 20 .8 s 20 .3 7.8
30 3| 2711.2 30 .9 | 3620.2 30 7 .2
40 6.4 | 2724.5 40 2.2 | 3646.8 40 5.7
50 .6 | 2737.9 50 .6 | 3064.5 50 .0 .9
95 .8 3 ||108 .0 | 3682.3 ||115 3.8 4.1
10 % | .8 10 .6 .2 10 7 .6
20 4 8.3 20 2.2 2 20 R 1
30 .9 2.0 30 .9 5.2 30 30.9 7.8
40 5.3 5.6 40 g 4 40 .3 6
50 .8 4 50 .5 .6 50 .8 .6
96 3.4 3.2 ||106 .5 .0 |[116 9.4 5 ;
10 2.1 .0 10 6.6 4 10 2 9
20 .8 .0 20 T 20 .0 3
30 .5 5.0 30 .9 30 9.0 8
40 4 .0 40 .3 5.2 40 3 5
50 .3 3.1 50 7 .0 50 .5 .3
97 2 .3 |j107 .2 .9 1117 .9 .2
10 5.2 6 10 6.8 .9 10 .5 2.3
20 .3 .9 20 .5 | 3940.9 20 .3 6
30 3.4 3 30 .3 | 3960.1 30 .2 5.0
40 .6 7 40 8.1 | 3979.4 40 .2 5
50 .9 .2 50 2.1 | 3998.7 50 4 .2
98 -3 .8 ||108 .2 | 4018.2 [|118 3 3
10 6 4 10 4 | 4037.8 10 .2 1
20 1| 3033.1 20 4.6 | 4057 .4 20 9 .2
30 9.6 | 3047.9 30 .0 | 4077.2 30 830.7 76.5
40 9.2 | 3062.8 40 3.5 | 4097.1 40 | 9662.6 | 5504.0
50 .8 | 3077.7 50 .0 | 4117.0 50 | 9694.7 31.7
29 .6 .7 ({109 2.7 | 4137.1 (119 9727.0 4
10 4 7.7 10 4 | 4157.3 10 | 9750.4 4
20 .3 2.9 20 .3 | 4177.5 20 0 5
30 8.1 8.1 30 .3 | 4197.9 30 .8 8
40 .3 3.3 40 .3 | 4218.4 40 J 3
50 .2 A £ 50 .5 | 4289.0 50 .8 .9
100 .3 .1 |{110 .8 | 4250.7 |[120 .0 “
10 .5 .6 10 .2 | 4280.5 10 .5 .6
20 .8 .1 20 .7 | 4301.4 20 .0 7.7
30 .2 81 * 30 .3 | 4322.4 30 .0 .0
40 6 B 40 .0 | 4343.6 40 .0 5
50 .1 - 50 8310.8 | 4354.8 50 .0 %




Tasre V.—CorrucrioNs ¥or TANC AND EXTERNALS,
These corrections are to be added to the approximate values, found by dividing the
tangent, or external, for a 1° curve (Table IV) by the degree of curve, in order to obtain
the true tangents, or externals. Intermediate values may be obtained by interpolation.

For TaxcenNTS ADD

Dearee or Curve

Central

| |
3.81(4.45/5.

vALS ApD

Central
Angle.

‘ -
[ 500 | 550 | 60e | as° | 70°

.014

.216)
'?67‘€

.50 [4.91 [5.32
‘

[1.08 [1.45 [1.82 |
I e A




Tasre VI.-~CorrucTIONS FOR SUB-CHORDS AND Lona CHORDS.

LONG CHORDS

| Excn.«s‘
; - of arc s TGRS SRS SOERT YRR
D\lO‘ZO\ 30 ‘ 40 | 50 l 60 \ 70 . 80 100 1t.|| D] 200 1 300 | 400 l 500
| 2 % RIS, IRRESVSN wRories TRREATS

4°

6

3

10

12 8.10(496.20
14 7.26/494 .53
16 6.28(492 57
18

20

22 :

24 ;

26 8

a8 5

30 1.

32 1.31 |(20106.96(287.94/370.17|441.15
34 1.48 ||22{196.32|2! 44 .06[429 .3
36 1.66 5 3|416
38 1.86 .87|279.7 402.80
40 2.06 .06/276. 388.43
42 2.28 ] ‘273, .61/373.20
44 2.50 ||33|192 59 . ¢ :
46 2.74 6/265 .81

48 299 ||36{190.21(261. :
50 8. 305,99
52 .96(1.18(1 1. 3.5 287.94
54 1.04{1.281. 3 8. 269 .54
56 1.12/1.38(1. .61 4. ; 250.85
58 | 44| .84[1.20]1.48]1. .571. 4.40 84.10)3 .78(231.95
60 |.47|.91|1.20{1.59|1. .68(1.35|.80|| 4.72 .71/233. \51(212.92

Nore.—When a chord of less than 100 ft. is used the corrections given in the above
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 standard
100 ft. chord. Thus in locating a 14° curve by 25 ft. chords measure 25 ’,06 for each
chord. Long chords are useful in passing obstacles.

Tasre VIL—MmpLe ORDINATES FOR RarLs iv FEET.

LENGTH OF RAILS |

Deg. ________—____.__—l
[

)

of
Curve| 32 ] 30 \ 28 | 26 | 24 ‘ 22 l 20

LENGTH OF RAILS.

2212

of &
Curve | 32 ] 30 \ 28 , 26 ’ 24

1° [.022}.020 . 16° 13! .273
2 |.045|.038].034|. K L0214, 17 78| 290
3 037 .058 : 18
1 089 .079 19
5 112 .099) 20
6 134} .117 21
7 .137 22
8 179} .158 23
9 201 .17¢ 24
10 2231.196} . a5
11 |.245|.216}. 26
12 |.268,236 27
13 |.200}.254 28
14 |.312}.27 29
18 334| . 205 30




SLOPE REDUCTIONS.

When distances are measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rule:
subtract from the slope distance the square of the rise divided by twice
the slope distance. Thus for a slope distance of 250.3 ft. and a rise
of 15 ft. correction=15%+2X250.3=.45 (by slide rule) or horizontal
_249.85. When vertical angle=V. A. is measured
horizontal distance—slope distance—slope distance (1—Cos. V. A.).
Thus for slope distance of 248.7 ft. and V. A. of 4° 20’ from Table VIII
Cos=.99714 and correction—1—.99714=—.00286 per foot or total of .286X
214 (near enough)=57 and horizontal distance—248.7—.57=248.13 ft.

distance=250.3—.45

TRIGONOMETRICAL FORMULAS.

See fig. (a).

. PR
sin. A== B 8
b
cos. A=< /
i b
tan. A=3 (a) o (5) = "
b a
cot. A=<
sec. A »—,-; A
3 [« 3 [
cosec. A=z
ForMULA FOR SoLvVING TRIANGLES.
Given Sought. Right triangles. See fig. (a).
a,c A, B. bjsin. A *—: cos. B tL;, b= 4/ (c+a) (c—a)
a, b | A, B, c|tan. Alf'—l;, ('0LB:-';, c=4/at+b%
a
A,a B, b, ¢|B=90°—A, b=acot. 4, =g 1
A b | B, a, ¢|B=90"—A, a=Db tan. A,
Ase B, a, b|B=90°—A4, a=c sin. A, ¢=ccos. 4
Given Sought. Oblique triangles. See fig. (b).
p—asin. B
A Ba 1k )="gin. 4
y By | }
{ ¢ y sin. A
A,a,b |B |sin. B=—5
e ; A+B
| , (a—b) tan. 34 (A +
a,b,C |4 — Bjtan. 3 (A—B)= 555
| ¢ i
| | Ifsr‘z'la%‘b—}r‘r,\in.}_L\ 4/ '”’c £
| i : — —
| J L 8(8—1) 44 / J(s—b ¢
a,b,c A cos. V4 A=V =55 Jtan. A= 70
| | sin A=21E 2% R s
3 a? sin. B sin. C
A, B, C, a| area area=" S
A b e area area= Y besin. 4

a,b,c area 8= (a+b+c), area= /s (s—a)(s—b)




Tasre VIIL—NATURAL TRIGONOMETRICAL FUNCTIONS.

Angle| Sine. | Tan. | Cotg. | Cosin, Angle| Sine. | Tan. | Cotg. | Cosin.
or or
1 20 8
I 50 10
99998 40 20
99996 30 30
99993 20 40
99989 10 50
99985/ 89 9
99979 50 10,
99973 40 20
99966 30 30,
99958 20 40
99949 10 50
99939| 88 10
99929 50 10,
99917 40 20
.99905 30 30
. 99892 20 40| .
.99878 10 50| .
.00863( 87 11 .1908 | .1944 | 5.145 |.98163| 79
99847 50 7 .98

.99831| 40
:90813| 30
.99795| 20

99776 10

.99756| 86
99736 50
99714 40
99692 30
99668 20

0846 | 11:83 |.99644| 10

5 o .0875 | 11.43 {.99619| 85
10 . L0904 | 11.06 |.99594 50
20] .0934 | 10.71 |.99567 40
30{ . .0963 | 10.39 |.99540, 30
40} . 0992 | 10.08 |.99511 20
50 . .1022 | 9.788 |.99482 10

] .1051
10, .1080
20 1110
30, 1139
40 L1169
50!

7 06503 78
10] . 96517 50
20 96440 40
30 96363 30
40/ .133 96285 20
50/ .1363 96206 10
60| .1363 A

lCosinA Cotg. | Tan. | Sine. | Angle. Cosin. | Cotg. | Tan. | Sine. | Angle.




TasLe VIIL—Narurar TricoNoMETRICAL FuNCTIONS,

-, | PO s | & o 3 i
Angle| Sine. | Tan. | Cotg. [Cosin. Angle| Sine. | Tan. | Cotg. |Cosin
| |

96126| 74
96046/

4663 |
.4699
4
o 0
4806
A841

95100) 72 || 26 | .438

3000 |

A877

10| .3118 3 |.95015 50 10|
| |.94024( 40 20{ . 4950
|.94832 30 | 30| 4986 | 2.006 |
| 94740 20 | 40 5 1.991 |
b 1.977

 1.963 | 89101 63
| 1.949 | 88068 50
047 1.935 |.88835| 40
04264 30 1.921 |.88701] 30
94167 20 | i 907 |.88566/ 20

|.94068| 10 88431
{ | |

10
50
40
2 30
973 | 2 20
4006 | 2. 10
| 4040 | 2 30 | 2 |.86603| 60
|2 50 10 8457 50
2 40 20
2 30 30
2 20 40
2 10 50
2 L6009
2 50 6048
2. 10 BOSS
2 30 6128
2 20 6168
2 10 6208

| P ’
Cotg. | Tan. | Sine. |Angle Cosin. | Cotg. | Tan. | Sine. | Angle.




TasLe VIIL.—Naruran TricoNoMETRICAL FUNCTIONS.

Angle

Sine.

Cotg.

Cosin.

;‘Anglcl
|

7
79158
78080

78801
78622
78442

Cosin.

Cotg.

Sine.

Angle.

Cosin.

Cotg.

Tan.

Sine,

Angle.




Tasre IX.—Carcvramion oF EARTHWORK,

HEIGHT

L el adadadadnd

15| 444
41| 4.72
67 | 5.00
92| 5.28
13 | 5.56
544 | 533
570 | 6.11
596 | 6.39
6.22 | 6.67
648 | 6.94
2 7.24
00{5.£ 7.50
-1815.71 26 | 7.78
2 | 8.06
8| 83
8.04 | 861
8.30 8.89
5016 8.55 9.17
140(5.04(5.676. 2¢ 881 | 9.44
9.08 | 9.72

.3.£‘J 18/5.8316.
|
66(5.33(6.00(6
79 486
6.3

39|

63[10.37 | 11.11

18(5.92/6.

yds. in 1 ft. of a triangle of given width and height. ~Corrections for
tenths of width are one tenth the values found under each height considering the widths
from 1 to 9 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 t nths, Thusifw =16.2 and
h =5.3, cu. yds, =1,484-.0284-.089 =1.507 eu. yds. or pra tieally 160 eu. yds. per 100 ft
1f w oxcoeds 40 £t., use one half and multiply result by 2, if both w and h are large use
one half of each and V!!'[l”‘vlj] result by 4. Any cross-section may be divided into
triangles by the following rule. To the triagele of the sum of the outside cuts (or fills)

h, and 34 the roadbed =w, add the triangles forme d by taking the distance out to each
break in turn ( ) by the difference between the cuts (or fills) on each side of it ( =h’s)

always subtracting the outer from the inner,

Table gives cu




Distances
From Stadia Readings

Enter the horizontal scale with the
value of the stadia interval X the
stadia constant (usually 100 and
run vertically upward to inter-

Diagram for Obtaining
Horizontal and Vertical

section with the hine represent- ;¢

ing the wvertical angle. The 6
location of this point with ref- y
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T
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DISTANCES FROM CENTER OF ROADWAY FOR
CROSS-SECTIONING.
Roadway 16 feet wide. Side Slopes 1 on 114
For Single Track Embankment.

59.9 | 60.1
61.4 | 61.6

9| 63.1
64.4| 64.6
65.9 | 66.1 |
| 67.4| 67.6 }
| 68.9 | 69.1

_ . !. 4
RWWPWRWRWRWHWHRWPWHW

| 65.6 | 65
| 67.1 | 67

68.6 | 638

H I 0 1 2 G 5 6 7 8 |
ol 80 8.3 3.8
1| 9.8 3
2 | 11.3 8
3 12.8 3
4 14.3 8
5 15.8 3
6 17.3 7.8
7 18.8 3
8 203 3
8 3
3 8
8 3
)3 S
7.8 3
0.3 S
8 3
2.3 2.8
8 3
8
]
3
8
3.3
S
3.3
73|
9.3 |
8
3
]
3
5.8
3
9.5
1.3
]
3
R
3
]

be

roa

For siopes of 1 on 1




