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- DRAWING MATERIALS, MATHEMATICAL and
: . SURVEYING INSTRUMENTS.
Chicago New York San Francisco. New Orleans Pittsburg - Toronto
Distances from Center of Roadway for Cross-Sectioning
Roadway 16 feet wide. Side Slopes 1 on I
For Single Track Embankment.
Hjo|[a1]z2][s]a N EARRERE:
°0 8.0 811 82| 83| 84| 85| 86[ 8.7 88 89 O
11 901 91 92 93| 94| 95| 96| 9.7 981 99 1
2110.0}10.1110.2]10.3)10.4] 105! 106107 10811091 2
3111.0j11.1111.2411.3|11.4}11.5{11.6 | 11.7 11.8 {1191 3
4112.0(12.1)122)12.3] 124 125|126 127 12.8 1129 4
5)13.0[13.1}13.2({13.3}13.4{13.5|13.6] 137 13.81139) 5
61140({14.1[142(1434144|145{146( 147 148|149 6
71150]15.11152115.31154(15.5| 156|157 158 11591 7
8116.0116.1116.2)16.3]16.4]16.5|16.6|16.7| 16.8 1691 8,
9117011711172 1173 |17.4|17.5{ 17611771178 17910 9
18.0118.1118.218.3[18.4|18.5[18.6]18.7118.8 | 189 10
19.0119.1119.21193§19.4119.5{19.6]19.7119.8 1 19.9 11
20.0120.120.2]120.3]20.4|20.5120.6 | 20.7 20.8120.9 | 12
21.0121.1]21.2]21.3|21.4|21.5/21.6 | 217 '21.8 1219 18
22.0(22.11222{22.3]224|225/226[22.7/228 | 2279 14
23.0123.1123.2123.3|23.4(23.5]23.61237!238]239 15
24.012411242|243124.4)|245]|246]24.7|24.8 2491 16
25.0125112521253)25.4|255)25.6(257)|258 1259 17
26.0126.1126.2)26.3[26.4{26.5]|26.6]26.7 26.8126.9 18
27.0127.11272|273}274|2751276| 277278 | 279 19
28.0128.1128.2|28.3}28.41285[286 28.7128.8128.9 20
29.0129.1]29.2129.3]29.4|29.5|206!297 29.8 129.9 |1 21
£0.0130.1130.2130.3}30.4 30.5130.630.7130.8 130.9 || 22
31.0131.1131.2)313131.4{31.5]81.6/31.7/31.8 31.9 | 23
32.0132.11322)32332.41325/326]3271328 329 24
33.0133.1]/33.2|33.3{33.4]33.5(33.6]33.7 33.8133.9 1 25
34.0134.1134.2)|343)34.4]345)34.6]34.7]|348 349 || 26
35.0135.1135.2|35.3]35.4]355]856{357]358 35.9 || 27
36.036.1136.2136.3136.4|36.5/36.6]36.7]|368 36.9 || 28
37.013711372137337.4|375)376]377 37.8 13791 29
38.0138.1138.21383138.4/3385(33.6|3387(3%38]339 30
39.0139.1139.2]39.3(.39.4]139.5139.639.7(39.8 39.9 | 31
40.0 1 40.1140.2| 40.3 | 40.4 | 40.5| 40.6 | 40.7 | 40.8 409 j 32
41.0141.1141.2/41.3|41.4{41.5|41.6{41.7]41.8 41.9 | 33
42.0142.11422|423|424] 425426 427] 428 429 | 34
43.0143.1143.2)43.3|43.4{43.5|436]43.7)438 43.9 || 35
440144114421 443)444 (445 44614471448 1449 | 36
45.01451145.21453145.4]455|456|45.7{ 458 45.9 | 37
46.0 1 46.1|46.2|46.3 | 46.4] 46.5 | 46.6 | 46.7 | 46.8 469 | 38
47.0147.1147.2|47.3147.4|475(476|4771478 47.9 1 39
48.014811482148314841485148671 4871488 48.9 1140
Example—If point is 22.6 ft. above erade, how far should it be from centér line
to be a slope stake point? Ans, from Table 30.6. For same slopes but other widths
of roadbed, correct above figures by one-half difference in width of roadbed; thus in
example above, for 20. ft. roadbed. distance will be 30.6-+(20-—16)+2  or 2 ft, added to
30.6 =32.6. For slopes of 1 on 114 see inside of back cover. -
Copyright, 1914, by Eugene Distagen Co.
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The paper stock of this book is made

. of a high grade 509 rag paper

o thavirig' a" water resisting surface
and is sewed with Bing Special
‘Enamel Waterproof Thread,

: ' Made in U. S. A.
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DIETZGEN’S RAILROAD CURVE
AND
REDUCTION TABLES

Copyright, 1914, by Eugene Dietzzen Co., New York City-
V4
2

CURVE. FORMULAS
'RadiuS?R=5‘n?% _ (1) Degree of Curve=D and sin. 2=2@
Ta.ngent:T:Rtan% (3) Length of Curve:L:_lOO% 4)
Middle ordinate=M= R(1—cos. ?) (5) =Rvers —Az— (6)
External= =Ttan%— (7) =R-=cos.£—R (8)=Rexsec2(9)
TLong 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. C.
and P.T. A==062° 10/ D==8° 20’.. From Table IV for 1° curve Te==
8454.1 and+814=414.49 ft.. From Table V correction==36 or T==
414,85 ft. P. C.==Sta. P.L—T==157 +45:50, . Also from (4) L=
'746.00 and P. T.==Sta. P. C. 4+-L=164 -+91.50.

Ofisets,—Tangent offsets vary (approximately) dirsetly  with
D and with square of the distance. Thus tangent offset for Sta.
158 on above curve is 2.16 ft. found asfollows.. From Table III tangent
offset for 100 ft.=7.27 ft. Distance==158—Sta. P. C.==54.50, hénce
offset==7.27 (54.50-+100)2=2.16 ft. Also: 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 {t,

Deflections.—Deflection angle=14 D for 100 ft., 14 D for 50 ft,,
ete.. For ¢ ft.==(in minutes) .3 x C x D° or==defl. for 1 ft. from Table
IIIxC. For Sta, 158 of above curve==3x54.5x814=136.2" or
2°16.2, or==2.50 x 54.5=136.2' from Table III. For Sia. 159 deflec~
tion angle==2° 16.2" 4-8° 20" +2==6° 26.2', etc.-

Externals—May be found in similar manner to tangents. Thus
E for curve above is 91:37. For from Table IV for 1° curve E=960.6
for 8° 20'==060.6+82¢=91.27 and from Table V correction=.10 or
E==01.37 ft. - Or suppose A==32° and E iy measured and found to be
gg ;{3' What is D? From Table IV E=230.9 and +42=5.5 or D=
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TapLe I—MnUTES 1IN DECIMALS OF A DEGREE, A . Tapry IV.—~TANGENTS AND EXTERNALS T0 A 1° CURVE,

|

Central
Angle

Central
Angle

%‘:f:l Tangent|Fxzternal Tangent{External Tangent |{External

1° . . 2 1061,9
) 1070.6

1079.2
: . ) . . 1087.8
.8333 . . . .82 1096.4
| ! 1105.1

TasLe I1.—IncEES IN DECIMALS oF A Foor. - 1137
1-16 | 3-32 | 34 | 8-16 % | 5-16 | 3 I % 37 7% . . . . . 1122.4
L 352 | ohe | B3 | obhs | 5260 l s | ol l oy | s | 0729 N 6. : : : 1131.0

o33 | xe7 | 2500 | 3333 | ader | 5000 | sdas | oo | 7hoo | g% | gier | : : : Lis.4

NeSBNRRWRF

[
(-3}

Tasrg 111.—Rapiz, ORDINATES AND DEFLECTIONS.

" Def. : Det.
Mid. | Ton | %0 || Deg. | Radius | yid- | JERR, | for

Radius
* 1 Foot Ord. 1 Foot

~
~

34377.5 7° 9. 1.528

17188.8

11459.2
8504.42
6875.55"

5729.65
4911.15
4297.28
3819.83
437.87
125.36

2864.93

f 3 L1 ]

o000
WO

233.47
241.81

250.16 . 1270.2

. .83 . 1279.0
1287.7
1296.5
1305.3
1314.0

W NI

1349.2
1358.0
1910.08 1366.8
1809.57
1719.12
1637.28
156288
149295

1432.69
1375.40
1322.53
1273.57
1228.11
1185.78

1146.28
1109.33
1074.68
1042.14
1011.51

o e G 26 W0 02

1410.9
1419.7

v

e DU, LTI DI D I om0 AT e oho bo i

400.66
409.03
417 .41
42579

CNONQ NMONQUOURONO  QAOQ T QNROC OROO

W CIWNN O QW VOO I-IMO - i b 036

-3

1481.8
1490.7
1499.6
1508.5
1517 .4
1526.3

1585.3

ot oW

S OO NO COUOOO oGOl OOUENQL GOUMONG oo,

OO0 OOV QO

Wi i Rl RO O 000000 000000

oBwnH NummLg

©OEAINE NODRDHD | TG B
oNn

QLR
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TasLe IV.—~TANGENTS AND EXTERNALS

10 A 1° Curve.

v

Central
Angle

Tangent

External

Central
Angle

Tangent

External

Central
Angle

Tangent

Externol

31°

1589.0
1598.0
1606.9
1615.9
1624.9

1742.6

1751.7
1760.8
1770.0.
177901
1783.2
1797.4

1806.6

1907.9

1917.1
1926.4
1985.7
1945.0
1054.3
1963.6

1972.9
1982.2
1991.5
2000.9
2010.2
2019.6

2029.0

2038.4
2047.8

2132.7

2189.9

2142.2
2151.7
2161.2
2170.8
2180.3

2199.4
2209.0
2218.6
2228.1
2237.7
2247.3

2305.2

2314.9
2324.6
2334.3
2344.1
2353.8
2363.5

2601.1
2611.2

2732.9
2743.1
2753.4
2763.7
2773.9
2784.2

2794.5
2804.9
2815.2
2825.6
2835.9
2846.3

2856.7
2867.1
2877.5
2888.0
2898.4
2908.9

2919.4
2929.9
2940.4
2951.0
2961.5
2972.1

2982.7

3100.2

3110.9
3121.7
3132.6
3143 .4
3154.2
3165.1

3176.0
3186.9
3197:8
3208.8
3219.7
3230.7-
3241.7
3262.7
3263.7
3274.8
3285.8
3296.9

3308.0
3319.1
3330.3
3341.4
3352.6
3363.8

Tasry IV.—TANGENTS AND ExrErRNALS TO A 1° Curve.

Central
Angle

Tangent

External]

Central
Angle

Tangent

External

Central
Angle

Tangent|External

3709.0
3720.9

40744

1174.8

1181.6
1188.4
1195.2
1202.0
1208.9
1215.8

1222.7
1229.7
1236.7
1243.7

1250.8
1257.9

1300.9

4150.1
4162.8

4463.1

4476.5
4489.9
4503.4
4516.9
4530.4
4544.0

4557.6
4571.2
4584.8
4598.5
4612.2
4626.0

4639.8
4653.6
4667 .4
4681.3
4695.2
4709.2

4723.2
4737.2
4751.2
4765.3
4779 .4
4793.6

4879.2

1308.2

1390.4

1398.0
1405.7
1413.5

1436.8

14446
1452.5
1460.4

148414
1402.4

1583.1

1501.6
1600.1
1608.6
1617.1
1625.7
1634.4

1643.0
1651.7
1660.5
1669.2
1678.1
1686.9

1695.8
1704.7
1713.7

' 5517.0

49515

4966.1 | 1852.6
4980.7 | 1862.2

4995.4
5010.0
5024.8
5039.5
5054.3

5069:2

5327 .4

5343.0
5358.6
5374.2
5389.9
5405.6

542104 | 2168.4

5437.2 | 2169.2
5453.1 | 2180.2
5469.0 | 2191.1

5484.9
5500.9

5533.1
5549.2
5565.4
5581.6

5597.8 | 2280.6
5614.2 | 2292.0

5630.5
5646.9
5663 .4
5679.9
5696.4
5713.0

5729.7

5813.6 2432.9

1871.8
1881.5
1891.2
1900.9
1910.7




VI . = Vil

Tuprg IV.—Tavennts AnD ExtBRNALS 10 A 1° Corvn. - TapLp V.~CorrEcTIONS FOR TANGENTS 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 Tawcents. Aop

Central ; Central Central .
Angle |Tangent Externalll Angle |Tangent{Externall| Angle |Tangént|External

101610, . 78.1 |[111° ,
0. . . . E Draren oF Curve

35°|:

1.34
1.52

1.72
1.92
'9412.17

312.38

b b
lOEd QO
D B

Y
wot
488 KIS &

Bhty WO
SS_RRoR
h h
S

H

o2
DOBD DO e o i i

IS
o
NS
00
GURE RGI0W NN

~ o
00 b
o W

3.81)¢

Tor ExrERNaLs ADD

Dreren o CURVE

35°

.009] .
077 .
-gas) -
2065

.00 .
L1381
L1721
L2168 .

4259.7
42805
4301.4
4322.4 ) -0
4343.6 10059.0
4364.8 10093.0




VI IX

TasLe VI.--Correcrions FoR Sup-Crorps anDp Long CHORDS. SLOPE REDUCTIONS.

TFOR SUB-CHORDS ADD Fxeess LONG CHORDS ‘ When distances are measured on o slope they may be reduced to
' °£pe'i.‘°’ the equivalent horizontal distance by the following approximate rule—
100 ft. subtract from the slope distance the square of the rise divided by twice
i the slope distance. Thus for & slope distance of 250.3 ft. and a rise
1. 20 a L e Dalina 30 of 15 ft. correction=15+2X250.3=.45 (by slide rule) or horizontal
199.931299.731399,382/498 .63 . distance==250.3—.45=249.85. - When vertical angle==V. A.is measured
199.88/299.51)398.78)497.57 ! horizontal distancessslope  distance—slope distance (1—Cos. V. A.).
{gg-% ggg-gg ggg-%‘é‘ ‘igg-gg ; Thus for slope distance of 248.7 ft. and V. A. of 4° 20" from Table VIII
199.63(208.51/396.28292 .57 | - Clos==.99714 and correction==1-—.00714==-.00286 per foot or total of .286X
S A e 214 (near enough)=.57 and Horizontal distance==248.7—.57=248.13 it.
199.241296,96{392.42/484.90 .
105-51(504 041369 28(470 65 Scofz 0.  TRIGONOMETRICAL FORMULAS.
108.05!202.25|380.76/461,86 .
18|157.54(200,21/375.74(452702 sin.

201106.96{287 ,04{370.17(441.,15
221196.32(285.44 .06{429730
24|195.63282.71 .43]416.53
26|194.871279,76 402,89
281194.061276.59 388.43

30{193,18(273.20 373.20 o
S e
36(100.21|261.80/307 77323 .61 cosecs A
38/189.10(257.60 305.99 .

401187.94(253.21/287.94/287 .94 . FoRrRMULA FOR SoLviNG TRIANGLES.
42]186.72/248.63(277.51/269.54

44 ,441243,871266.78(250.85 . . &
46/184,10|239.93[255.78231.95 Sought. Right triangles. - See fig. (a).

45|182.71|233.83|244 151|212 .92 4, B. b|sin. A=2, cos. B=2, b= 4/F+e) ¢—0)
. . c ol

=]

200 | 300 | 400 | 500

L e R L o e

e s b
DD

I

|

B
i

oS :ﬁ b
Cala clanlgolasleals

8

il

il

LY

I

Nore—When g chord of less than 100 ft. is used the corrections given in the above CAE  B=J3 o 'n /attbE,
table should be added to the nominal Jength of chord to get the length which should be cjtan. 4 X cob B b €
used in order that the 100 ft. points will check with those obtained by using the standard B=00%—=A
300 ft. chord. Thus in locating & 14° curve by 25 ft. chords measurc 25%.06 -for each C| L= 3
chord, Long chords are useful in passing obstacles.

i B
b=a coti A, c=g
| B=00°~4, a=b tan: 4, C=C—O;D-z.
TapLe VIL.—~Mmprs Orpivares FoR Rais v FrET. B=90°—A, a=csin. 4, b=c cos: A
: Oblique triangles.  See fig. (b).

LENGTH OF RAILS LENGTH OF RAILS, p="2 sin. B

sln. A
_bsin, A
B=—3=

an. 14 (A—B)=(a-b) ta:;le (A+B)

.Ii s=14 (ﬂ—b—l—c), sin. 14 A='\/““~hb)*—*‘c(-s:9

——p /S (5—a i p f(8—0) (s——.c
cos. ¥4 A=A/E0=9 tan, Y A=4/CP 00
2V =a) 5—b) 53— 8
LX)

sin.

sin, A=

a? sin, B sin. €
2 sin, A
-618].545|. e 1 o
1.638|.664]. area= 4 bcesinr 4

. .424|1361.303| . :
.6601.5831,508].4381.3741.313) . ; s=14 (a-++b+c), area=4/s (s—-a)(s—b)(s——c)

arca=




TasrLe VIII—Naturat, TRIGONOMETRICAL FUNCTIONS.

TabrLe VIII.—NATURAL TRIGONOMETEICAL FUNCTIONS.

' Sine. . Cosin,| Anglel Sine. N . { Cosin,

Cotg.

Angle

Sine.

Cotg.

31,979,
-97875
97815
‘97754
197692
197630
99644
.09619

.99255
89219
.99182
.99144
99106
98067

"99868 , 2193 | 12247 | 4.445 | 9756€]

.86603
.86457
.86310
.86163
.86015
85866

85717
.85567

Sine.

Angle,

Angle.




TasLE VIII.—NATURAL TricoNoMeTRICAL FUNCTIONS.

Sine.

. |Cosin.

lAngle

Sine.

Cotg.

Cosin.

'1.81915

84805
.84650

84182
.84025

82741
.82577
.82413
.82248
.82082

.81748
81580
181412
.81242
81072

.73135
.72937

1.72737

.72537
.72337

72136}

71934

Cwam :nswnm-n, Width

Tarrey IX.—CALcuLATION oF EARTEWORE.
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Table gives cu. yds. in 1 ft. of a triangle of given width and height, Corrections for
tenths of width are one tenth the values found under eachheight 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 astenths. ~Thusifw =16,2 and
h =5.3, cu. yds. =1.48+4.028+.089 =1.597 cu. yds. or practically 160 cu. yds. per 100 ft.
If wexceeds 40 ft., use one half and multiply result by 2,if both w and b are large use
oné half of ecach and multiply result by 4. Any cross-section may be divided into
triangles by the followingrule. ‘Tothe triangle of the sum of the outside cuts (or fills)
=h, and 35 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 subtracting the outer from the inner.




DIAGRAM FOR OBTAINING

HORIZONTAL AND VERTICAL

DISTANCES
FROM STADIA READINGS

Enter on the horizontal scale with the value

of the stadia reading or interval times the 80

stadia constant (usually taken as 100) and

run vertically upward 1o intersectign with

ling representing the vertical angle. The

location of this point with reference to

the dotted line marked “QNE” etc..

gives the correction to be subtracted

trom the entering value and to which

wf+c” (usually aboyt 1 ft.) must 70/

be added to obtain the Horizontal

Distance  The reading on verticdl

scale plus about 0,1 ft. for each

5° of vertical angle {=(f+¢ Sino)}

is the Vertical Distance.

(€)= or anrmen

YERTICAL DISTANCE -

150 200 250 '300
STADIA READING X STADIA CONSTANT

600

650 700 ‘750 800
STADIA READING X STADIA CONSTANT

850

VERTICAL DISTANCE







DISTANCES FROM CENTER OF ROADWAY FOR

CROSS-SECTIONING.
Roadway 16 feet wide. Side Slopes 1 on 114

2
5

214
7143
214

GO MNHOSOOCTIMLIWO OO0 rd O D I~ GO D = V) <K O D
et et vt v e = O OT O QU QU A QR 00 00 09 €0 00 00 T o = = =i = 3 1)

9
0

For Single Track Embankment,

e—If point is 22.6 ft.

36 | 62

35 || 60
37 | 63
38165
39 | 66

her widths of
;thus in example
=43.9.

'

+2 or 2 ft. added to 41.9

41.9. For same slopes but ot
flerence in width of roadbed

above grade, how far should it be from center line {6
dbed distance will be 41.9(20—16)

ide of fron cover,

point? Ans, from Table’
For slopes of 1 on: 1 see insi

ove figures by one-half di

Exampl
pe stake
roadbed correct ab

be a slo]
above for 20 {t. roa
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