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high grade 50% rag paper having a water
resisting surface. This book is sewed with
Bing Special Enamel Waterproof Thread.

«
G
(o]
Q
e
(5}
=
2
-4
Q
0]
)
=
=
=)
S
o
Y
Q
(®]
P
w
=
(9}
Q
4+
[oN
)
i
=

9 (| 24
9 25
9 | 26
9 || 27
9| 28
9129
9 || 30
31

r widths

thus'in

6)+2 or 2 ft. added to

- (|00 O © = O3 00 <H 1D O b= 00
e e e e

*
of roadbed;

pes but_othe

idth

e-half difference in wi

For same slo

how far should it be from center line

THEMATICAL and

M PERG IR RS

RUMENTS
Side Slopes 1 on 1.

Chicago New York San Francisco New Orleans Pittsburg Toronto

f Roadway for Cross-Sectioning
nce will be 30.64(20—1

Table 30.6.
nside of back cover.

jal

gures by o

ft. roadbed dista

For Single Track Embankment.
s of 1 on 14 seei

int is 22.6 ft. above grade,
int? Ans. from
ove fi
Copyright, 1914, by Eugene Dietzgen Co.

go

ke
rrect al

Roadway 16 feet wide.

for 20

EUGENE DIETZGEN CO

Di Mir&&:

Example—If poi
to be a slope stal
of roadbed, co:
example above,

=32.6. For slope:

.6

30.








































a7 ) A2
o /L

c

/27 77258 L A

|
|
i
\
|

/A

C ./f.\’/ A
C 24

|
H
l




.

S5l 2
Dl ZL L

4
\

/




N ‘llvl/:i —— —y
















RN AT -~ SRS

/’j‘ T@xeect

SR TR W SO
{ { {
{

|

\
N
RN 3
%













&
J
S |
g

NS

L A

D L T
















=

>

POPRE(













— N N

\

3




i
T3
A i B
|
Cy

Loz 2L |

C/Z7 Gz dz













oy
o /2)
1

Ll L2
oF7

yz)

YR

//;f Cb

N







SR & S A4 3

S
&l

N
3
N

A5D

.\é

J

5
(=)
AT

/6,/

/ /

7




5.
£

(2 iz

> AV N

4=

DL 180S0 4

&










,-’;...z,,.__._-g —i

¥







e
205 4%
AW 2 VA

LoQ A
WO LS8 )
_ HLO







7 22|22

& =A

‘f ANA 2




























Line

|

e SO0~
/r ;{/ i 70,8
| : ‘

a— =











































t
|
|

Al M LXLLL L)
















2

/

9
,Mv
)
8
QG




»

5 7
RS

/‘.

I bk

e EX AP S

/




s A4

/ &

|

Aesndaced,

CLCr 232

(14

/
7

Z

w

'/L'(./:/['o/', S })7:6/7

Vil Y
oL

KO/

- J,;J»A.

¥ ¢ <fs

B\










DIETZGEN'S RAILROAD CURVE
- AND
REDUCTION TABLES

Copyright, 1914, by Eugene Dietzzen Co., New York City
rI

CURVE. FORMULAS

Radius=R=_"% (1) Degree of Curve=D and sin. =@
Tangent=T=Rtan% (3) Length of Curve=L=1005 (4)
Middle ordinate=M= R(1—cos. £) (5) =Rvers 5 (6)
External=E=Ttan5- (7) =R-+cos.2~R (8)=Rexsec4(9)
‘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. C.
and P. T. A==062° 10’ D=8° 20’. From Table IV for 1° curveé T—
3454.1 and+-814=414.49 ft. From Table V correction—=36 or T=
414.85 ft. P. C.=Sta. P.L.—T=]57 +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 of the distance. Thus tangent offset for Sta.
158 on above curve is 2.16 ft. found asfollows. From Table ITI 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 +(2 x 638.26)=2.16 ft.

Deflections.—Deflection angle=14 D for 100 ft., { D for 50 ft.,
etc. 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 Sta. 159 deflec~
tion angle=2>16.2" 4+8° 20" +2=6° 26.2/, etec.

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'=960.6-+814=091.27 and from Table V correction=.10 or

- E=91.37 ft. Or suppose A=32° and E is 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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TaBrLe IV.—TANGENTS AND EXTERNALS T0 A 1° CURVE,

Tangent|External %‘gd Tangent|External Tangent |External

Tanue II.—Incaes 18 DEciMALs oF A Foor.

1-16
0052

32| oba | Si%e | otbs | 5260 l s | o7 | o | o%s | 0k

1 2 3 4 ) 6 7 8 9 10 31
.0833 I 1667 I .2500 | .3333 l 4167 | .5000 l 5833 ' 6667 | .7500 | .8333 | 9167

Tasre I11.—RaDII, ORDINATES AND DEFLECTIONS

Deg.

. Def. +

. Mid. Mid.
Radius for Deg.

Ord. 1 Foot

T
Je's
(= Yedenl
£

9° 10’
‘20

~

70

Py
(=]

34377.5

17188.8

11459.2
8594.42
6875.55'

5729.65
4911.15
4297.28
3819.83
437.87
125.36

2864.93
2G44.58
2455.70
2292.01
2148.79
2022.41

1910.08
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t deflection.

11° 551.70 . 1061.9

1535.3"
1544.2
1553.1
1562.1

1571.0
1580.0
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STy pre IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.

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

Angle

Central

Tangent

External

Angle

Central

External

2142.2
2151.7
2161.2
2170.8
2180.3

| 218909

387.4

Y\

51°

618.4

Tangent

External

External

3375.0

3499.7
3511.1

1308.2

1740.8

1749.9
1759.0
1768.2
1777 .4
1786.7
1796.0

1805.3
1814.7
1824.1
1833.6
1823.1

2031.4

2041.7
2052.1
2062.5
2073.0
2083.5
2094.1

2104.7
2115.3
2126.0
2136.7
2147.5
2158.4

2169.2
2180.2

24329




TasLe VI.--Correcrions FoR Sus-CHORDS AND Long CHORDS.

TOR SUB-CHORDS ADD Excess! LONG CHORDS
- of arc

v]

per
100 ft. 200 | 300

199.99(299.97(399.92|499.85
199.97(299.88/399,70(499.39
199.93(299.73(399.32|498,63
199.88/299.511398.78{497.57

199.81(299.24(398.1C(496.20
199,73(298.90
199.63|298.51
199.51(298.05
199.88|297.54

199.24(296.96
198.90/295.63
198.51{294 .06
108.05|292.25
197.54/200.21

106.90(287.94
196.32(285.44
195.63|282.71
194 .87|279.76
194.00/276.59

193.18|273.20
192.25/269.61
41191,26/265.81

190.21|261.80
189.10|257.60
187.94
186.72
185.44
184.10 .
182.71 .83|244.51|212.92
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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.

TapLe VIL—MmprLe ORDINATES FOR RaiLs 1N FEET.

LENGTH OF RAILS LENGTH OF RAILS.

o

ERBvoaaanwwe

+222|,192|.163|.138|. ;
12391 -207| -475|.148] . . 64|.401 :424| :361| .303| .
.257|.223.188) 1591 .1311|. -6601.583| 5081 :438|:374] :313) .

P
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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
distance=—250.3—.45=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 .286 X
214 (near enough)=.57 and horizcntal distance=248.7—.57=248.13 ft.

~

Beo fiz. (a). TRIGONOMETRICAL FORMULAS.

sin.,

cos.
an.

cot.

sec.

b.m:lzlabzu

sla olonloolaaleala

b
Il

cosec.

FoRMULA FOR SOLVING TRIANGLES.
Sought. Right triangles. fee fig. (a).
4, B. b|sin. A=2, cos. B=%, b=4/(c¥a) c—a)
c| tan. A=—: , - cot. .B:"'?,’ c=4/a*+b%
B=90°—A, b=acot.4, =g
B=90°—4, a=btan. 4, c=5 7
B=90°—A, a=csin. 4, b=ccos. A

Oblique triangles, See fig. (b)s
_asin.B
b= sln. A

sin. B=b—-——s";' 2

tan. 14 ( A_B)__(a—b) ta:;:/,i (A+B)

If s=14 (at+bto), sin. 35 A=+/TH T

cos. 14 A=4/£8=9) tan 14 A =4/C0 00
sin. A=2VG—2 b(s‘—-b) G—0) s

a?sin, Bsin. C
2sin. 4
area= Y4 bcsinc 4

s=14 (a+b-+c), area=4/s (S—ﬂ)(s;b)(s—c

arca=




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

stadia constant (usually taken as 100) and 80

run vertically upward to intersection with

line representing the vertical angle. The

location of this point with reference to

the dotted line marked “ONE” eic..

gives the correction to be subtracted

from the entening value and to which

wf+c™ (usually aboyt 1 ft.) must 70

be added to obtain the Horizontat

Distance The reading on verticdl

scale plus about 0.1 ft. for each

6° of vertical angle [=(f+¢ Sinc)]

ts the Vertical Distance,

©I3‘ BY JXFINCh

3

3
A

S
VERTICAL DISTANCE

150 250 ‘300
STADIA READING X STADIA CONSTANT

50

400

VERTICAL DISTANCE

0 700 750 800
STADIA READING X STARIA CONSTANT

80 900







DISTANCES FROM CENTER OF ROADWAY FOR

6 ’@ CROSS-SECTIONING. 3
/ Roadway 16 feet wide. Side Slopes 1 on 114
i 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 41.9. 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 41.94-(20—16)+2 or 2 ft. added to 41.9 =43.9, ]

For slopes of 1 on 1 see inside of front cover.
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