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- EUGENE DIETZGEN CO.

DRAWING ‘MATERIALS, MATHEMATICAL and
SURVEYING INSTRUMENTS -

Chicago  New York  San Francisco New Orleans  Pittsbuts  Toronto

Distances from Center of Roadway for Cross-Sectioning

Roadway 16 feet wide. Side Slopes 1 o 1.
For Single Track Embankment.
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Example—If point is 22.6 ft. above grade, how far should it'be from center line

to be a slope stake point? Ans. from Table 30.6. For same slopes but other widths
of roadbed, corract above figures by one-half difference in width of roadbed; thus in
exampléabove; for2 adbed distance will be:30.6-4:(20-~16)+2-0r 28t addsd to
°30.6 =32.6. For slo on 114 seeinside of back cover.

: Copyright, 1914; by Eugene Distzgen Co..
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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES'

Copyright; 1914, by Eugeno Dietzgen Co., New York City

CURVE. FORMULAS

Radius=R=5% - (1) Degree of Curve=D and sin. 2= (2)

Tangent:T:Rtan% (3) Length of Curve:L:IOO% 4)
Middle ordinate=M= R(l—:-cos. %) (5) =Rvers % (6)
Extemal:E:Ttan%— ¢p) #R+cos.%*R (8)=Rexsec(9)
Long Chord=C=2 R sin.‘% (10) A=Central Angle
EXPLANATION AND USE OF TABLES

Stations.—Given P. I==5ta, 161+60.35 to find Sta, of P. C.
and P. T. A=62° 10’ D==8° 20’. From Table IV for 1° curve Tee
3454.1 and--814=41440 ft. From Table V correction—=136 or Te=
414.35 ft, P. C=Sta. P.I—T=157 +-45.50. Also from (4) L=
748.00 and P. T.=8ta. P. C, -+ L==164 +91.50.

Ofsets.—Tangent offsets vary (approzimately) directly with
D-and: with square of the distance. Thus tangent offsct for Sta.
158 on above curveis 2,16 {t. found asfollows. From Table ITI tangent-
offset for 100 {t.==7.27 ft. Distance=158—F8ta. P, C.=54.50, hence
offset==7.27  (54.50 +100)?==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 % 688.26)=2.16 ft.

Deflections.—Deflection angle==14 D for 100 £t., 24 D for 50 ft.,
ete. For ¢ ft.==(in minutes).3 x Cx D° or==defl. for I ft. froun Table
HIxC. For Sta. 158 of above curve=3 x 54.5x814=136.2' or
2°16.2", or=2.50 x 54.5=136.2' from Table III. For Sta. 159 defec~
tion angle==2° 16.2" +8° 20’ +2==4°26.2/, etc.

.. . Externals~~-May be found in similar manner to tangents, Thus
B for curve above is 91.37. For from Table IV for 1° curve E=050.6
for 8° '20'==060.6+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

gg 31:3' What is D? From Table 1V E=230.9 and +42==5.5 or D=<
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Tasie I1.—IncHEES 1N DECIMALS OF A FOOT.

1-16 | 3-32 % 3~16 A 5164 . & 3% 37 7%
5o | 358 | othe | Bk | o¥bs | Gomo | .cbis ofir | o | otes | 7o

1 2 3 4 5 6 7 8 9 10 11
0833 l 1667 l 2500 l .3333 ‘ 4167 l‘.5000 l 5833 |- .6667 i 7500 { .8333 'V.9167

Tapre I11.~—Rapr, OrRpINATES AND DEFLECTIONS.

+ Def.
Radius Mid. Ton. | “5or Deg. Radius
1 Foot

Mid.

Def. ’
for
1 Foot

Tan

~

7° 819.02
20| 781.84
30 | 764.49
40 | 747.89

716.78
20 | 688.16
30 | 674.69
40 | 661,74

637.28

[=]

34377.5

17188.8

11459.2
8554.42
6875.55

5729.65
4911.15
4297.28
3819.83
2437.87
3125.36

OB OO D e O 00 B b et i €

20
30
40

QR AQUOUIO QOGO Wm

30
30
30
30
20

1910.08
1809.57
1719.12
1637.28
1562:88
1494.95

1432.,69
137540
1322.53
1273.57
1228:11
1185.78

1146.28
1109.33
1074.68
1042.14
1011.51

982.64

955.37
629.57
905.13
381.95
839.92
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tangent deflection.

TasLs IV.—~TANGENTS AND ExrErNALS 70 A 1° CORVE.

Tangent|Extérnal

Central

Tangent|External

Central
Angl

Tangent

133186
14170

183740
191,74

11°

093.12
1001.7

1053.3

1270.2
1279.0
1287.7
1296.5
1305.3
1314.0

1410.9
1419.7

1428.6

1464.0
*1472.9




\'A

_ TaBLE 1V —TaNGENTS AND EXTERNALS TO & 1° CurvE. v. TABLE IV.——TANGENTS’ AND ExrERNALs TO A 1° CURVE.

Central

Central Central Central
Angle

Angle | Fangent External | “Angle Tangent|External)l 47 0 Tangent|External C‘::ggl Tangent{External

Central

Anzle Tangent|External

Tangent{External

81° 1589.0 142, . . . : . 9| 1308.21] 8 48036

%ggg.g 218.7 . 0. . . . : . 5] 1315.6 { 4908.0
1806.9 p . : , ; 31, 1323.9 5
1624.9 . : : : 9| 636. ' : : 2113593
1633.9 . . . 43174 . 4150.1 | 1345.1

1643.0 y . . . . 4162.8 | 1352.6
1652.0 . . . . \ . 4175.6 | 1360.1

. 1367.6
1375.2
1382.8
1390.4

1398.0

{17426 . . 2305.2 | 446. . 3. et . 4304.6

1751.7 2314 9 50. . . : 3380.3 5 : 4317.6
i;ggg 264.5 . . . i 3 . 4330.7
: : 2051.0 3 |

. . 2951,5 . :
1797.4 . . 2972.1 3. 1057. 7

1806.6 . . . 2982.7 . '

el - e | Sl | e
: . . ES 30145 . . 1676.6

. 3025.2 9. ¢ L7y 1524, 4

2422.3 . 3035.8 . 3 ke 11 20041

2439.1 3046.5 . : ;

2eatls | g8 0073 | 704 % 1o | a0 | 110 : ; 0| 5195
24817, ! 307817 : . L : : -2 | 2126.0
i 2471.5 i 30894 i
1507.9°1 8 50 2481 .4 1 3100.2

1917.1 | 312, 2451.3 13. 3110.9
1926.4 i 2501.2 L 3121.7

. 2511.2 . 3132.6
2521.1 . 3143.4
2531.1 . ] 3154.2
3165.1

3176.0
3136.9
3197.8
3208.8
3219.7
3230.7

2661, 6 . 206.9 3999.5 | 1257.9 4733'6 | 1740.8

2671.8 | 1265.0 4807.7 | 1749.9
2681.9 . . . o \ 1272.1 4822.0
. 20 | 1279.3 4836.2

1286.5 -1 4850.5 {
319007 . . ‘ . 1 1203.6 4864.8
. . . , . . 1300.9 4879.2 | 17 5813.6 | 2432.9




Tasre IV.—TANGENTS AND ExTBRNALS TO A 1° CURVE.

Vil

Cenfral Central Central
Angle |Tangeni|Externall| Angle |Tangent Externalll: Angle |[Tangent/External

5830.5 101° . 8.1 11111°
5847.5 .

5864 .6
5881.7
5898.8

2594.0
2606.8
2619.7
2632.6
2645.5
2658.5

2671.6
26384.7
2697.9
2711.2
2724.5
2737.9

6669.2
6688.8
.6708.6
6728.4
6748.2
6768.1
67831
-6B08.2

6828.3
| 6848.5
| 6868.8
6889.2
6909.6
6930.1

‘Taprx V~Coxrrcrions ¥oR Tangents AND EXTERNALS,

. ‘Thesa oorrections are o be added to the epproximate values, found by dividing the
tangent; or external, for a ¥ curve (Tsblo IV) by the degrea of curve, in order to obtain
the true taogents, or externals.  Intermediats values may bo obtained by interpoiation.

Yor Tancenrs Avp

Dzorzs ¢r Curva
Central
Angle

335°
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For ExTErNAls Avp

. Decren or Curva .
Central
Angle,

35° | 400

.009 .011
027} ,0201 .
L0381 ,045( .
L065) .074) .

L0901 .
L1300 .
21720
216

L2661 .
.332f .
398 .
483

54,5681 .
J678) 777
JI87Y
.926{1.

.91011.07
851,08 11.25

2.19 {2.57




VIIL

TaprLg V1.--CORRECTIONS FOR SUB-CHORDS AND Loxag CHORDS.

TOR SUB-CHORDS ADD Ticess LONG. CHORDS

of “arc
pet
100:ft.

v}

200 | 300 | 400 | 500

10\20 40 ‘ 50

199,99]299.97|399.92(499.85
299,88|399,70(499,30
299,731399,32:498,63
299.51|398.78(497.57

299,241398.101496,20
298,90{397.26(494 .53
£98.511396.28492:57
298.051395.14(490.31
297 .54/393.86|487.75

199.241206,06302.42484.90
198.90295.63|389.12(478.34
108.51/294,06/385.22(470 .65
198.05|292,25/380.76461 .86
197.54(200.21|375.74{452.02

196.901287.04{370.17{441 15
106.32|285.44(364,06{429.30
195.63[282.711357 .43{416.53
104,87|270.76/350.30/402.89
104.06/276.60/342.69 388.42

T
103.18[273.20|334.61;373.20
192.25|269.61326,08/357.28

126/265.81]317.12|340.73
190.211261.80{307.77(323 .61
189.10[257.60|298.03]305.99

187.94]253.21|287.94(287.94
186.72(248.63|277,51|269.54
185,44|243.87|266.781250,85
184.10(239,93|255.78|231.95
182.71|233.83/244.561}212.92

DO Rt

0o
8N B©

BRR00 It .
Yeomen W ¢

"
6
7
9
1

MO

Not.-<When a chord of less than 100 ft. is used the corrections given in the above
table should be added to the hominal 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 £t. chord. - Thus in locating & 14° curve by 25 it. chords measure 257.06 .for each
chord. = Long chords are useful in passing obstacles.

(

Taprs VIL—MmpLs ORDINATES FOR RAILS IN Fezr,

LENGTH OF RAILS LENGTH OF RAILS.

“1921.163}.138.
2207} 475 .148].
“223l.1881.159].

IX

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 slidc rule) or horizontal
distance==250.3—.45==249.85. When vertical angle=V, A. is measured
horigontal distance==slope distance—slope distance  (1—Cos. V. A.)-
Thus for slope distance of 248.7 {t. and V. A. of 4° 20’ from Table VIIL
Clos=.09714 and correction==1—.99714=.00286 per foot or total of .286X
214 (near enough)==.57 and horizontal distance==248.7—.57==248.13 ft.

Seofis. ). TRIGONOMETRICAL FORMULAS.

sin,

il

Cos.

B Tl s
1o aloals

i

o

I

cot.
sec.

i

b
1l
slg elanloe

cosec. A

FoRMULA FOR SoLvING TRIANGLES.
Sought. Right triangles. E£ee fig. {a).
B. b|sin. A=2%, cos. B=%,b= A/ EFa) —a)
, B, c|tan. A=4, cot B=<, c=1/a2:kb2.
, b, c|B=90°—4, b=a cot. A, =5mr
, a, ¢|B=00°—4, a=b tan. 4, ":EB‘SIT)’X-
. a, b|B=00"—4, a=c sin, A, b=ccos. A

Sought. Oblique triangles, See fig. m).
asin, B
b b=

Bio. A
. . bhsin. A4
B sin, B=—

. (a—b) tan. Y (A-+B)
a Lopylahten. A
an. ¥4 (A—B)= Py
If s=14 (a+b-to), sin. 15 A=+/EH L=
— —- 03 (5t
cos. 14 A=4/28=% tan. J4 A= G,
2/ G—a) (s—0) (s—A)_S
- 13

sincA=

o ¥ sins Bsin, €
CA= "y g, A

area= Y4 bcsinr 4

s=14 (a+b-+c), area== /s (s—a)(s—b){s—c)
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“TapLe VIIL—NaTURsL TRIGONOMETEICAL FOUNCTIONS.

Size, | Tan.

Cosin,

Sine.

Tan.

Cosin.

. 1.09985

99979
09973
+99966
99958

4 1,99949

90939
99929
.99917
99903
99892
99878

99863
99847
99831
99813
99795
99776

.99756
.99736,
199714
99692
199668
199644

99619
90594
199567
199540
.90511
.894382

£ 1.99452] 84
53

.99421
99390
89357
.99324
99290

-95067

e T

Sine.

Sine.

a8
}
|
i
{

i

TasLe VIII.—NaTonal TRIGONOMETRICAL FUNCTIONS.

Cosin. Angle| Sine. Cosin.

91355
'1.91236
.91116

90631
90507
90383
1.90259
90133
90007

.89101
.88968
88835
.88701
88566
88431

Angle.




TasLe VIIL-—NATURAL TRIGONOMETRICAL FUNCIONS.

Taprp IX.~CALCULATION OF IARTHWORE.

Tan,

. {Cosin.

‘Angle

Sine.

Cotg.

78801
.78622
78442

73924
73728
73531
73333

73135
.72937
72737
+72537
.72337
72136

71934
71732
71529,
71325
L71121
70916

70711
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Sine.

Angle.

Cosin,

Table gives ¢u. yds. in 1 {t. of s triangle of given width*and height. Corrections for
tentha of width aro one tenth the values found under each height considering tha widths
from 1 to § as tenths and similarly the corrections for tenths of height are one tenth the
fizures opposite width considering the heights from 1 to 9 astenths, Thusifw =16,2 and
b =5.3, cu. yds. =1.484=.028-.089 =1.597 cu.yds. orpractically 160 cu. yds. per 100 ft.
If wexceeds 40 4., use one half and multiply result by 2,if both w and h are large use
oné half of each and multiply: result by 4. Any cross-section may be divided into
triangles by the followingrule. : To the triangle of the sum of the outside cuts (or fills).
=h, and ¥4 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 £lls) on each sidc 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 to intersection with
line representing the vertical angle. The
location of this point with reference to
the dotted line: marked “ONE" etc..
gives the correction to be subtracted
from the entenng value and to which
sf+c” (usually about 1 ft.) must

be added to obtain the Horizontal
Distance  The reading on vertical

scale plus about 0.1 ft. for each

5° of vertical angle [=(f+¢ Sind)}

ts the Vertical Distance.

194 0Y JXFINCH.

YERTICAL DISTANCE

VERTICAL DISTANCE

+
3

Kol 1 F\T'_"gf_""t\"

a0 e 30 w400 B - o T 60 . ee 700 o . 800 s 900
STADIA READING X STADIA CONSTANT : : STADIA READING X STADIA CONSTANT







DISTANCES FROM CENTER OF ROADWAY FOR

CROSS-SECTIONING.
Roadway 16 feet wide. - Side Slopes 1 on'1}4

For Single Track Embankment

|

how far should it b

e from center line to
but other widths of

|

f 1 on 1 see insi

above for 20
For slopes o

MADE IN ULS A
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