


NE. DIETZGEN CO. "
TERIALS, MATHEMATICAL and
VEYING INSTRUMENTS -

San Francisco . New Orleans - Pittsburg . Toronto

- Center of Roadway for Cross-Sectionfng
rao,’r’n 16 feet wide, Side Slopes Fon 1.
For Single Track Embankment.
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t Ans from Table 30.:6.  For same slopes but other widths
ficures by one-half difference in width of roadbed: thus i
oadbed distance will be 30.6--(20--16)+2 or 2 ft. added to
Lon 114 seeinside of back cover.,

tight, 1914, by Eupene Dietzgen Co:

is 22,6 ft. above grade, how far should it be fromicenter line |
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DIETZGEN’'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE. FORMULAS -
Radfus'.—:R:ﬁ-f%ﬂ (1) Degree of Curve=D and sin. =R
Tangent=T=Rtan§ (3) Length of Curve=L=1005 (4)"
Middle ordinate=M= R(1—cos. %) (5) =Rvers %— ® - - "
External=E=Ttan4- (7) =fR—'.-cos.,-%--R (8)=Rexsec£(9)
Long Chord=C=2 R sin.4 (10) A=Central Angle

EXPLANATION AND USE. OF TABLES

Stations.—Given P. I==8ta, 161 +60.35 to find Sta. of P. C.
and P. 'T. A=62° 10’ . D==28° 20’. From Table IV for 1% curve T—=
3454.1 and--814=414.49 ft. From Table V correction==36 or Te=
414.85  ft.. P. C.=8ta. P.I—T==157 +45.50.. Also from (4) L=
746.00 and P. T.==Sta. P. C. +1~=164 4+91.50.

Offsets.—Tangent - offsets vary {(approximately) direct}y with
0

D and with square of the distance; Thus tangent offsct for Sta:
158 on above curveis 2.16 it. found asfollows. From Table 111 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 {t. 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 ft. :
Deflections.—Deflection angle=14 D for 100 ft.; 3{ D for 50 {t.,
ete. For ¢ fti==(in minutes) .3 x Cx D° or==defl. for 1 ft. froin Table
IlIxC. For Sta. 158 of above curve=3x54.5x%814==136.2' or
2° 16.2', or==2.50.x 54.5==136.2' from Table ML, For Sta. 159 deflec~
tion angle=2° 16.2" +8° 20/ +2=6"26.2",ete. . .
__ Externals—~May be found in similar manner to tangents: ' Thue'
E for curve above is 91.37. For from Table IV for 1° curve E==960.6
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
202 :—{8’ What is D? From Table IV E==230.9 and +-42=>5.5 or D==
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TAsLE L—MinvrEs 1y Decmvars op A DEGrEg,
1177 .1833

Moanrn IV.—TANGENTS AND ExTERNALS TO A 1° CURVE.

R 317
1 b1/
12 ] 83

13 . 53

}g . 41 . . gg

i . 7667 || 56

18 | -:3000 4667 . i 8

29, 8
20 | .3333 || 30 5000

: 59
-8333 || 60 | 10000
Tasre 11, ‘

—INcHES 1y Drcruar,
S OF A .
1-16 | 3-32 Foor

.0052 | .0078 ' .011/34 ’ .glsg ’ .0%8 I,%;éﬁl .(?é('is , .03617 I .02/51 , .0%5 ’ .0%9
. v

l ¥
.0833 , .16267 , .2500 ‘ 33 ‘ .4i567 ".5(?00 , 5833 ’ 6667 , .75900 ’ 8% , .911%57
TasLr III.—RAmz, ORDINATES AnD DerLEcrIONS,

tus | Mid, | Tap, [ Def. :
Deg. Radiug ord. | o ﬂ'z:t for Deg; Radiug Mid. Tan Def,
1 Foot Ord. | Offset 1 %’g ot

CODAR LN

[

114592
8594.42
6875.55

5729.65-
4911.15
4297.28
3819.83
437.87
125.36

2864.93
2644.58
2455.70
2292.01
2148.79
202241

1910.08
1809.57
1719.12
1637.28
1562:88
1494.95

1432.69

ey

1146.98 ‘
1109.33 55

274,

et ok ot gt s

okl ot et o

Tengent|Exterdal

Central

Tangent|External

Central {1/ cont External

183140
191,74

585,36
593.79

788126
796.75

i
1105.1 | 108:60
13.7 | 107.24
. %%22.4: 308.90
} 1131.0 | 110.57
1139,7 § 112:25
1148.4 | 113.95
1570 | 115,66

1165.7 | 117.38
117434 | 119.12
{11831 | 120087

11918 | 122.63 |
120005 | 12441
1200.2 | 126,20

| 1217.9 | 128,00
%gzg.ﬁ 129.82
133538 | 13165 |
1244.0 | 133.50

1252.8
1261.5

1305.3
13140

322.8 | 150.71
1316 | 152769
12404 .
15403
1358 .
1366.
1375.6
138474
1393.2
1402:0

1410.9
1419.7

1428.6
1437 .4

1464.0
1472.9
1481.8

1571.0
1580.0




v | ., o s 4
; - TasLe IV.—~TANGENTS AND EXTERNALS 70 4 1° CurvE. . i TAeLE IV.—-TANGENTS’ AxD ExrEnnais to A 1° Curve.

Central %gggl TangentExternal (ie:‘:;;:l Tangent|External : (.L’Ae:élr:l Tangent|External ijné{gl Tangent|External C‘ﬁ‘ggl Tangent|Extersal

Tangent|External

1740.8 : 5713%0 |

1149.9 5729.7
5746.3
1768:2 5763.1
17774 ! !

178817 : :
1796.0° 813.6 | 243219




VII

TapLs IV.—TANGENTS AND EXTEENALS TO A 1° CURVE. : “TaBLE V. ~CORRECTIONS FOR TANGENTS AND EXTHRNALS.

‘These corrections are to be added to the approzimate values, found by dividing the
Central i Central Central ) e o o 3 d by divi h
Tangent|External|| Angle |[Tangent/External|l Angle [Tangent Exteinal i t&%ﬁ??&iﬁﬁgf# gﬁ;uﬁﬂ:&ﬁﬁéﬁi};‘g ‘l')tfhg: mdegrg:ggz:‘;ya xgyo gg::r;%ﬁ!%g;:

For Tancents App

5830.5 | 2444.9 | . 3278.1 8338.7
. . 1 . 3294.1
Decren or Curva

30°{35° goele50

.22 (881 42
.34 451 ;511 .53} 68| 163

45 79 .84f ,90
.58} .67 .7 .99{1.0611,14
.69
.70

.80} .93
.91/1.06

2/1.19
1.32{1

YN
25

R
B3 i
2 _BNE8

=t 80
oo

3.05

3.32
3.61
3.95
4.76)

5.77

S DA
W IONITd RO

=]

7467.0 . 96 .55/2,
7489.6- | 3700 . 958, A3 . .74]2.18
B . . 1 2,61

3.16

-3

=y
& &
3 COLOMIND  Eorsiaimt | b pa

2 kask ses
o bty Lok
o

o0

.
.

For ExrERNALS ADD

Dzoren or Curva .

60°

017
043
070
2+ 120]
170
31,230 .
290
+378,

467
5682
697k, .
8457 .92211.
. .9 3 ] | +9941.08
8132.3 . 5 i i J 182 15 678 . f .07 11,18 11.29
8157.5 . i . 220 445} . .671] 787 ,903{1.02 11.13 |1.25 {1.38 [1.50' {1,

) . 790} .926{1.06 1.62 {1.76 |

81828 . . . :
83082 . : 450} 603 .o1011.07 [1.22 [1.38 [1.54 |1.70 [1.87 |2.03
8233.7 : 991.0 ' 174 | 3501 . “085[1708 |1.25 [1.43 |1.62 [1.80 |1.99 {218 [2738

-8 30 ] 8259.3 . : . ] 2001 401 | .604] -209|t 01 {1722 {1.43 [1.64 [1.85 [2.06 |2.28 [2.50 [2.73
3216.5 | §285.0 . . ‘ . 1806(1.08 [£:35 [1.63 |1.91 |2.20 2.48 12.76 [3.05 [3.35 {3.66

3262.3 50 | 8310.8 : . .
Moo b i 1.08 |1.45 |£.82 [2.19 |2:57 [2.95 [3.33 [3.72 |4, 4.91




VIII

Excess
of arc

] Tapte VI.--CorrecTioNs FoR SuB-CrorDs AND Lona CHORDs,
| FOR SUB-CHORDS ADD LONG CHORDS

o]

per
D 155 1| D} 200 [ 300 | 400 | oo

199,99{299.97|399,92(499,85
199,97)299,88{399,70[499 .39
199.931299.73|399,32|498.63
199.88(299.51{398.78|497,57

199,811299,24|398,10496.20
199.73|298,90|397.28(494 .53
199.63(298.51]396.28]492.57
199.511298.05/395,14]490,31
190.38(297.,64/393.86[487.75

199.24/206.96(392.42(484.90
198.90/295.63(389,12
198.511294,06/385.22
198.05/292,251380.76

WE-qmen Mmtarda

.06(429.30
357.43|416.53
350.301402.,89
194, 06 276.59(342.69 388.42

| T
193.18|273.20(334.61,373.20
192,25|269,61|326,08/357 .28
265.81 .121340.73
261.80 323.61
189,10[257.60 298,03/305.99

187.94/253.91|287, 94 27,94
186.,721248.63
185.44/243,87
184.10{239.93
48 182.,71 233.83

ﬁmth Dwomey
OCROR . BPG0m

.351.671 ,96!
.38].73 1 04
‘1) i78{1.12
.441.8411.20
.47].91]1.29)

SRR000 RN e
[

momen
NoBSN

j Notr.~When a chord of less than 100 ft. is used the -corrcctions 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 usmg the standard
4 100 ft. chord.. Thus in locating a 14° curve by 25 ft. chords measure 25%.06 .for each
4 chord. Long chords are useful in passing obstacles.

TapLp VIL--MmoLs ORpINATES FOR RaAILs v FeET.

LENGTH OF RAILS LENGTH OF RAILS.

o

10 b ok b ol fok B

‘234 205 257 223 1833 ; 1660|583l 508! ‘438 3741 313} 259

IX

of 15 ft. correction==152--2X250.3=.45 (by slide rile) or horizontal

8|197.54/200.21/375,74/452.02
106.00]287.94 3‘52.17 441.15 |

{ tan.

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

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 {£. and V. A: of 4% 20" from Table VIII
Cos=99714 and correction==1-.99714==00286 per {oot or total of .286X
214 (near enough)=57 and horizontal distance=<248.7—.57=248.13 ft;

Seefz. @)  TRIGONOMETRICAL FORMULAS.

sin, ==

Cos.

b
]
ala slasleglioalealn

cot.
sec.

!

cosec. A

ForyULA FOR SoLvinG TRIANGLES.

Sought. Right triangles. See fig. (a).
4, B blsin.A=2, cos. B=3, b= /{40 c—9)
tan. A=<, cot. B=+, c='\/ﬁ:b—‘-
¢| B=90°~4, b=a cot, 4, c=m1
¢ B=90°—A, a=btan. 4, =
b B=90°~A4, a=csin. 4, b=c¢cos. 4
Sought. Oblique triangles. See fig. (b)s
b b___a sin. B

sin. 4
B sin. B=?-Slr;—'—'3
tan. 4 (A___B)__(Ia-——b) ta:;? (A+B)
It s=14 (a+b-+o), sin. 34 A=+/C =0

e 4 /S (S—a) s (8==0) (85—¢) i
€08, % A-—'\/"‘“—“‘bc )tn'n'%A"’ §(f==a) . ¥
2 Y (5=a) (s—b) (s—) &

T D¢

sini A=

—@?sin. Bsin. O
e YT |
area= 14b c sin- A

s=14 (a+b+C), area==4/s (s—a)(s—b)(s—¢)




X

I ‘TasLe VIII.—NaTurAL TRIGONOMETRICAL FUNCTIONS.

Tan, Cosin,} - Anglel Sine, | Tan. Cosin.

Angle. -

TabLe VIII—Narorax TriGoNoMETRICAL FUNCTIONS:

Cotg. [Cosin, Sine. | Tan., | Cotg. Cosim:

.91355
91236
.91116
- 90996
90875
90753,

95284
+95195

66
50

Angle,

-




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
run- vertically upward to Intersection with
ling representing the vertical angle, The
Jocation of this point with ‘ref to

the- dotted line - marked “QNE" etc..
gives the comection to be subtracted
from the -entering value and to which

Sf+c™ (usually about 1 it.) must 700

be added to obtain the Horizontal

L CD e TR

Distance - - The: reading on vertical .

C
s

scale ‘plus. about. 0.1 ft. for each «

6° of vertical angle [=(f+c Sino)}
(s the Vertical Distance,
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DISTANCES FROM CENTER OF ROADWAY FOR
CROSS-SECTIONING.
Roadway 16 feet wide, . Side Slopes'1 on 1145
For ' Single Track Embankment.
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Example—If point is 22.6 ft. above grade, howfar 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 réadbed; thus in example
above for 20 ft. roadbed distance will be 41.9+(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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DISTANCES FROM CENTER OF ROADWAY FOR
CROSS-SECTIONING.
Roadway 16 feet wide. . Side Slopes 1 on 114
For Single Track Embankment.
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D le—If point is 22.6 ft. above grade, ow far should it be from center Iine to
be sr;?g;xelgtake pgint? 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 41.9+4-(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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