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This Field Book is manufactured of a High

Grade 50% Rag Paper having a WATER

RESISTING SURFACE, and is sewed with

Bing Special Enamel Waterproof thread.
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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE FORMULAS

Rﬂdilla——TR==ii;1-_‘5?,E{ 1) Degree of Curve==D and sin. —Esa'—: (2)
Tangent=T=RLan% (3) Length of Curve=L=lm% ()
Middle ordinate—=M=R(1—cos. §) (5)==Rvers £ (6)
External=E="Ttan%-(7)=R + cos.5—R(8)=RexsecS (9)
Long Chord=C=2 R sin.$ (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. I.=5ta. 1614+60.35 to find Sta. of P. C.
and P. T. A==62° 10" D=8" 2. From Table IV for 1° curve T=
3454.1 and +814=414.49 ft. From Table V ecorrection=36 or T=
414.85 ft. P. C.=5ta. P.I.—T=I157 +45.50. Also from (4) L—
746.00 and P. T.==5ta. P. C. 4 L==164+91.50.

Offsets.—Tangent offsets vary (approximately) directly with
D and with square of the distance. us tangent offset for Sta.
158 on above curve is 2.16 ft. found as follows. From Table 111 tangent
offeet for 100 ft.==7.27 ft. Distance=158—=8ta. 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 x 688.26)=2.16 ft.

Deflections.— Deflection angle==1¢ D for 100 ft., 1§ D for 50 ft.,
ete, For o ft.==(in minutes) .3 x C x D*® or==defl. for 1 ft. from Table
IIT x C. For Sta. 158 of above curve=—23 x 54.5 x 814=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" 48" 20" + 2= 26.2", ate.

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 115.37. For from Table IV for 1° curve E=060.6
for 8% 20'==060.6 +814=115.27 and from Table V correction=.10 or
E=115.37 ft. Or aupl?ow £=32" and E is measured and found to be
g? Eilttti" What is D? From Table IV E=230.9 and +42=5.5 or D==

ol EI 2S5/
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.
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TABLE 1V.—TANGENTS AND EXTERNALS TO A 17 CURVE.
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Intermedinte valuez may be obtained by

.57 (2.95 (3.33 |3.72 (4.11 |4.50 [4.91 |5.32

DEGREE OF CURVE

DEGREE OF CURVE

1

2.5 316 (3.8] (4,45 5.11 |5.77 | 6.44]7.12| 7.80 | B.50| 9.22

For TANGENTS ADD
For EXTERNALS ADD

62 [1.2501.93

380|721 1.08 |1.45 |1.82 "2

TasLE V.—CORRECTIONS FOR TANGENTS AND EXTERNALS.
These corrections are to be added to the approximate values, foumd by dividing

the tangent, or external, for a 1% curve {Table IV

to oblain the true tangents, or externals,

interpolation.
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TasLE VI.—CoRRECTIONS FOR SUB-CHORDS AND LONG CHORDS.

FOR SUB.CHORDS ADD |Excess| LONG CHORDS
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NoTe.—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
b used in order that the 100 M. points will check with those obtained by osing the
standard 100 ft, chord, Thuos in locating a 14° curve by 5 ft. chords measure 25°.08
for each chord. Long chords are useful in passing obstacles,

TasLE VII.—MippLE ORDINATES FOR RAILs 18 FEET.
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SLOPE REDUCTIONS.

When distances are measured on a slope that 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%+2x250.83=45 (by alide rule) or horizontal
distance=—250.3—.45—=240.85. 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—.9971 d== 00286 per foot or total of 286 %
214 (near enough)==567 and horizontal distance==248.7— 57=248.13 ft.

Bee g, (a), TRIGONOMETRICAL FORMULAS.
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80
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Formura ror SoLviNGg TRIANGLES.

Bought, Right triangles. Bea 0g. (a).

, B, b|sin. A=2, cos. B=2=, ba=y[EF8 o)
B, c|tan. A=—3, cot. B=g o=@
b, ¢| B=90"—A, b=acot. 4, =r5

g, ¢| B=00"—4A, a=btan. A, mﬁ,

a, b| B=90"—A, a=csin. 4, b=ccos A

Obllque triangiee.  Bee Og. (b)

ot 50, B

unJ.
A
gin. B '

tan. 14 (A—B) l—ﬁtll H Miﬂ
If =14 (a+b+c), sin. 3§ A==/EDL=0

cos. 3§ A==ft4"0 tan. 14 A=,/ 09,
gin, A== Yo—a) 8 -0 ¢
e

Ares " sin, B ain, £
2ain A

area=—14 b ¢ gin. A
=14 (a+b+c), nre.a.='qf & (s—a)(a—b) (s—c)

Coenilin FRASS




TABLE VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.
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TaARLE VIII. —NATURAL TRIGONOMETRICAL FUNCTIONS.
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TABLE IX. —CALCULATION OF EARTHWORK.

CIED

[y

BoRER

s e

HERa=

HEIGHT

ERETE

F

FREEH

el

HEHSE

CEERD

o o e

Any cross-section

ues found under each height considering
Ir and multiply result by 2, if both
g rule. To the triangle of the sum of

and ¥ the roadbed =w, add the trinngles formed by
each break in turn { =w's) by the difference between the

cuts (or flls) on each side of it { =h's) aAlways subtracting the outer from the inner,

Table gives cu. yds. in 1 ft. of & triangle of given width and height. Corrections
I w exceeds 40 It., use one

for tenths of width are one tenth the val
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 tenths.
Thus |l‘w-lﬁ.?Bl'rdh-5.3.ru.wn-l.4+.ﬂlﬁmlm-1-5!?m yids, or practically 159

cu, yda, per 100 1t
w and h are large use one half of each and multiply result by 4.

may be divided into trinngles by the followin

‘the outside cuts (er filks) =h,

taking the distance out to

TasLE VIII,—NaTURAL TRIGONOMETRICAL FUNCTIONS,
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TRIGONOMETRIC FORMULA
B B

a z a

A A
b [ b C &
Right Triangle I‘— Oblique Triangles -—‘—I
Solution of Right Triangles
. b
For Angle A. sin -%,Cm -%,t}n‘[ -%.ﬂﬂt =:-E_5e¢ -%_m -%
Given Reuired

a, b A B¢ tanﬁ-ﬂ-(:ﬂtﬂ.vtﬂ\fﬂ*+§’-d1“+£
b &

¥ i
a,¢ |A Bb sanAugnmﬂ,b-\f{c+a}c—a}-c1fi—‘-;

Aoa B, b B-Bﬂ“—d,budmtd,cmsm&_
b

Ab |Bac| B=%—A,a=5btan A, ¢ e

A Boagb| B=9—A, amcgn A, b=coos A.

Solution of Oblique Triangles

Given | Required . .
asin B - _ B _asinC

b, C b-si_n.z-'c 180°—(A+B), ¢ A

- _bsind ._ & _asinC
B,ecC sm.ﬂ—-a—,C 1807 I:J"!.+I:'l’jl.|:'——Eii_“Jal
A B¢ A+B=1m"-r:.mﬂa-m-“‘_'“‘i+’f;‘4ﬂ’

=asinC
sin A

-3t . _1/ls=b)(s—c),
L ,sind d=7 =

‘awpin -1,*{5_—.“_;‘.@, C=180°—(A+B)
a bc 5=d;';+c. area=/s(s—a) (s—b) (s—c)

besin A
2

_a'sin Bsin C
A, B,C,a|l Area area= 5o A

REDUCTION TO HORIZONTAL.

HMorizontal dstance =alope distence multiplied By the
aomine of the vertical angle., Thus, for a slope distance of
4005 ft. and a vertical asghe of 4" 40°—ihe oosine of
4* 4, taken from a tabde of patural trigonometrical
fumctinns, = 9967, and horizontal distance = 400.6 x 5067
- 2T k.
Horizontal distance also=Slope distance micus slope dis- B
tance times {1— cotine of vertical sngle). Using the mme figores as in the preceding example —
Con 4" 40 = G057, 1= 067 = D03, 403,62 0033 = 1.33 ft. Horizootal dist. = 403.6-1.33 = $02.27 ft.
When the rise is known, the horizontal distance may be foand by the following appeoximate
rale:— the slope distance bess the sqeare of the rise divided by twice the slope distance. Theas,
for a shope distance of 3725 ft., and a rise of 15 it. the horizeial distance =

1515 i
5= 2:‘:3?15—-3:?5 S0=3722 M

A, b,c| Area area =

Herkzontal distance
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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE FORMULAS

Mdluwﬂsﬁ_ﬁf)ﬁﬁl} Degree of Curve==D and sin. H (2)
Tau,p;ent=T=Rt.an% (3) Length of Gurve=I..=1{)ﬂ% (4)
Middle ordinate=M=R(1—cos. §) (5)=Rvers 3 (6)
External—FE=Ttan%-(7)=R +cos.£—R(8)=Rexsec$(9)
Long Chord=C=2 R sin.§ (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Civen P, L=5ta. 161+60.356 to find Sta. of P. C.
and P. T. A=62° 10’ D=8 20". From Table IV for 1° curve T=
84541 and +81¢=—414.490 ft. From Table V correction=736 or T—=
414,85 ft. P. C.=Sta. P.I.—T==157 +45.50. Also from (4) L—
746.00 and P. T.=5ta. P. C.4+L=164-191.50.

Offsets.—Tangent offsets vary {a%pmximat,ely) directly with
D and with square of the distance. Thus tangent offset for Sta.
158 an above curve is 2.16 ft. found a8 follows. From Table I1I tangent
offset for 100 ft.=T7.27 ft. Distance=—158—=5ta. 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 x 688.26)=2.16 ft. .

Deflections.—Deflection angle==1¢ D for 100 ft., 14 D for 50 ft.,
ete. For ¢ ft.==(in minutes) .3 x C x D® or==defl. for 1 it. from Table
II x C. For Sta. 158 of above curve=.3 x 54.5 x 814=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" +58° 20" +2==0° 26.2’, ete.

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 115.37. For from Table IV for 1° curve E=960.6
for 8° 20'==060.6 +814=115.27 and from Table V correction—=.10 or
E==116.37 ft. Or sup £,=—32° and E is measured and found to be
42 ft. What is DT Ill rom Table IV E=230.0 and +42=5.5 or D=
5° 30°.

gf.;zm,-.'fi'./; 42279




TABLE IV, —TANGENTS AND EXTERNALS TO A 1° CURVE.
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TABLE 1V.—TANGENTS AND EXTERNALS TO A 17 CURVE,
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TaBLE IV.—TANGENTS AND EXTERNALS TO A 17 CUORVE.
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TaBLE V.—CORRECTIONS FOR TANGENTS AND EXTERNALS.
These corrections are o be added to the approximate values, found by dividing

Intermediate values may be obtained by

curve (Table 1V} by the degree of curve, in order

to obtain the true tangents, or externals,

interpolation,

nt, or external, for a 17

the tange
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TaABLE VI.—CORRECTIONS FOR SUB-CHORDS AND LonG CHORDS.
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Note.—When a chord of less than 100 ft. is uged the correctiops given in the abave
tahle 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 lecating a 147 carve by 25 ft, chords measure 25'.00
for ench chord. Long chords are nseful in passing obstacles.
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SLOPE REDUCTIONS.

When distances are measured on & slope that 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%+2x250.8=—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—.097 1 4==00286 per foot or total of .286 3
234 (near enough)=057 and horizontal distanee—048 7— 57=—248.13 ft.

Bes fir. (a), TRIGONOMETRICAL FORMULAS,
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e
a Fn.
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ForMuLs romr SBoLvine TrRIANGLES.
Bought, Right trisngle. Ses AF. (&),

B,bam.a=%,mm.&={,h=QEiﬁﬁzﬁ
B, e f.-_a.ll. ﬁ-——-g-, oot. B=-E. ,n-“'uhﬂl.
b, ¢| B=00°—A4, b=acot. 4, e=x"n
B=00"—A, o==btan. 4, c==_to
Be=00"—A, g=csin. A, b—ccos. A
Obllque trisngles, Soe Ag. (b)

o #ln, &
b En, A

Eim. B"_'LMTA

. 14 (A—B)—S=bn. ¥ (4 +5)
tan, 34 (A—B)—S=btin ) U +5)

If &= (a+b-+e), sin. 14 'A_.—_\fﬂ.““._ﬂ
L] =) —)
cos. 3§ A=q/" 8 tan, 1f A= =
Ei.l:l. AM
be

% gin, B sin O
ares Jan, A

area==14 b ¢ gin. A
s=14 (a+b+c), area==1[s (s—a) (s—b) (s—c)
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TaBLE VIIL. —NATURAL TRIGONOMETRICAL FUNCTIONS.
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5. or practically 159

cu, yds, per 100 fit.  IFw exceeds 40 1., use one half and Tn.umuf;rjruult by 2, if both

To the triangle of the sum of

the outside cuts (or filla) =h, and 3§ the roadbed =w, add the triangles formed by
taking the distance out to cach break in turn { =w's) by the difference between the
cuts (or A1) on each side of it { =h's) always subtracting the outer from the inner,

HEIGHT

TABLE IX.—CALCULATION OF EARTHWORK.

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 each height considering
the widthe from 1 to 9 as tenthe and similarly the corrections for tenths of height are
one tenth the figures opposite width considering the heights from 1 to 9 as tenths,

Thus if w=16.2 and h=5.3, eo. pde, = 1. 484 018+, 0€8 =1, 557 cn,

w and h are large use one half of ench and multiply result by 4. Any crosssection

may be divided into triangles by the following rule.

2SRES RSRBHS

Cotg. | Cosin.

2

Sine, | Tan.

| Angle

2FRR2 _meman
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Shage sEEE pREENE Blaeld
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Sine. Angle{l |C15.l|l'l. Cotg.| Tan. | Sine. | Angle

TapLE VIIIL.—NaTuRAL TRIGONOMETRICAL FUNCTIONS.

Cosin.| Cotg. | Tan.

Angle | Sine. Tun.l Cotg. | Cosin.
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DIAGH TRIGONOMETRIC FORMULE
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2 ; ﬂ
:lnL:;::: ; A b C
la {ons
E.LE b Right Triangle I—— Oblique Tnang]gs N
loestion ol Solution of Right Triangles
;'::.;’T;;d For Angle A. sin =2, cos =£—.tan -%.mt --E,se:t —%,m .%
feom the ﬁ'hlm WII‘M

wlee™ | a [3
\ B - e m AP - aaf
a, b A ¢| tan A b cot B, ¢ F+=a 1-|-B,

be added

Distan<e

cale pig i i = - — ) = i
saale a,c A B b| sind = cos Bh=vlctaic—a) eyl 2

B* of werf

15 the Wi
Aa |Bbce| B=9"—A,bmgcot d,c=—

A.
A B B, ac B-%’—A,d-ﬁt&n.‘l.:-—b—

cos A,
A Biab| B=m9'—A,g=csin 4, b=ccos A.

Solution of Oblique Triangles
Given | Required

% B afslnﬂ i p _asinC
be C -—SIHA1C 180°F (A4 B), ¢ o

in B i AR S _asinC
B.ecC su'u!!_——-:I , C=180"—(A<+B), ¢ )

(a-) tan { (A+E)
a+b

A, B, e| A+B=180"-C.tan}(A-B) =
asin C
zin A

| oo atbe =1/ s=8}{s—c},
4, 8,¢| s= 212 .e.-mm-'u.#T-L

sin 4 B =1,a’£’“_?{ci:f_?. C=180°—(A+B)
a b c s-%—‘l'—‘,a:fa-v;{s—-aj (s—b) (s—c)

A b ¢ areaw 2C5I0 A
3 2

A, B,C.a|l Area ama_w
b 2sin A

REDUCTIDN T'D HORIZONTAL

Horizonts] o = shops d by the
cosine of the vertical angle. Th'u: fora ﬂope distance of 6,_.;.3-1'5":
036 M. and a vertical angle of 4® 40°'—the cosine of
4" 40, taken from a table of mataral trigonometrical et ﬁnﬂ-"
Panctions, = 5067, and horirontall distance=400.5 x 0967 ¥
=427 I Herizontal distance

» Horizontal distance also=Slope distance mines slope dis-
tasce timed (1 — oosine of vertical angle), Using the same figures a8 in the preceding ezample —
Cot 47410 = POGT. 1— 5067 = O0E3. 40 6x 0083 = 1,33 . Horizontal dist, = 403.6 -1.33 = 402.27 L.

When the rise s known, the horizontal distance may be fousd by the inll.uu-.ng apprausmats

riskes— the dlope distance Tew ihe square of the rise dn-_;dd iy twice the slops devtance. This,
fee & slope distance of 372.5 ft., and 3 rise of 15 ft. the horizontal distance =

15215
372 5-2 ms-JTZS - =ITEE it

=

EUGEME DIETIGEN CO. MmO B, A
aoreidin 49302
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DIETZGEN'S RAILROAD CURVE
AND

REDUCTION TABLES

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

CURVE FORMULAS

Rudiup%fl} Degree of Curve==D and sin. %n:"’ﬁ" (2)
Tungent.n:T—-——Rtan-',_E'- (3) Length of Curve=L=1m% (4
Middle ordinate==M=R{1—cos. %“-} (5)=Rvers '-2 l:[_!} =
External=E=Ttan-(7)=R + cos.f—R(8)=Rexsec 5 (9)
Long Chord==C=2 R sin.§ (10) A=Central Angle

EXPLANATION AND USE OF TABLES

Stations.—Given P. L==Fta. 161460.35 to find Sta. of P. C.
and P. T. A=62° 10 D=8" 2. From Table IV for 1* curve T=
24541 and +81¢=414.49 ft. From Table V correction—=.36 or T==
41485 ft. P. C.=8ta. P.I.—T=157 +45.50. Also from (4} Le=
746.00 and P. T.==5ta. P. C.+L=1644+91.50.

Offsets.—Tangent offsets vary (approximately) directly with
D and with square of the distance. Thus tangent offsat for Sta.
158 on above curve is 2.16 ft. found as follows. From Table I1I 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. Also square of any distance
divided by twice the radius equals (approximately) the distance from
tangent to curve. Thus (54.50)2+ (2 x 688.26)=2.16 ft.

Deflections.—Deflection angle==14¢ D for 100 ft., D for 50 ft.,
ete. For ¢ ft.==(in minutes) .3 x C x D® or==defl. for 1 ft. from Table
III x C. For . 158 of above curve==3 x 54.5 x 814=136.2" or
2% 16.2', or==2.560 x 54.6—136.2" from Table III. For Sta. 1569 deflec-
tion angle=—2" 16.2' +8° 20" +2=~4" 26.2’, etc.

Externals.—May be found in similar manner to tangents. Thus
E for curve above is 115.37. For from Table IV for 1° curve E==060.6
for 8° 20'=060.6 +814=115.27 and from Table V correction==10 or
E=115.37 ft. Orsup H=32° and E is measured and found to be
33;} What is D? From Table IV E=230.9 and +42=5.5 or D=

porenilet #2389




TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE,
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TABLE I.—MINUTES IN DECIMALS OF A UEG.I:’.EE.
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TABLE II,.—INCHES 18 DECIMALS OF A FOOT.
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TaBLE 1IL,.—ERADII, ORDINATES AND DEFLECTIONS,
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE,
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TaBLE 1V.—TANGENTS AND EXTERNALS TO A 1° CURVE.
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Intermedinte values may be obtained by

DEGREE OF CURVE

DEGREE OF CURVE

For TANGENTS ADD
For EXTERNALS ADD

B2 [1.25)1.93|2.523.16)3.81 [4.45|5.11|5.77 [6.44 | 7.12| 7.80| B.50)9.22

5° | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45 | 50° | 56° wissﬂ 0°

TABLE V.—CORRECTIONS FOR TANGENTS AND EXTERNALS.

These corrections are to be added to the approximate volues, found by dividing
the tangent, or external, for a 1% eurve (Table 1V) by the degree of curve, in order

1207 360) .721|1.08 |1.45 [1.82 [2.19 !.2.57 2.95 (3.33 [3.72 L1 (450 [4.51

to obtain the troe tangents, or externals.

interpolation.
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TABLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.
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VIII

TABLE VI, —CoORRECTIONS FOR SUB-CHORDS AND LoxG CHORDS.

IX

FOR SUB.CHORDS ADD Eioras LONG CHORDS
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NoTE.—When a chord of less than 100 ft. is used the corrections given in the above
table shoukd be added to the nominal length of chord to get the length which shoald
be used in order that the 100 ft. points will check with those obtained by asing the
standard 100 ft. chord. Thus in locating & 14 carve by 23 ft. chords measure 257.08
for each chord, Long chords are useful in passing obstacles.

TaABLE VIL.—MIppLE ORDINATES FOR RAILS 1N FEET,
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SLOPE REDUCTIONS.

When distances are measured on a slope that 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—240.85. Whaen vertical angle=V. A. iz 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—.09714=.00286 per foot or total of .286 X
214 (near enough)==.57 and horizontal distance—248.7—.57—=248.13 ft.

Heo Ng, (8, TRIGONOMETRICAL FORMULAS.
i A=|.E B B
A

Formura ror SoLving TRIANGLES.

Bought, Right triangles, Bes g (a).

A, B, b|sin. A=2%, cos. B=2, bu=y[EF0 o)
Ar B, e t..;n. AEE, cot. E=—:r T
B, b, ¢| B=0"—4, b=ucot. 4, =55
B! i, B'_mo‘_fh a==h tan. A, #ﬂ‘—“"i‘a.
B, a, B=00"—A, a=csgin. 4, b=—cecos. A
Bought. Oblique trisngles.  Spe Ng. (b)

b Ly

B sin. H-“"%‘-
{
tan. 3§ (A—B)—S=biam ¥ (U +5)

If 5=14 (a+b+c), sin. 3§ A=—qf220—0)
cum}ﬁ;h-wru_ﬂ un.ygﬂnmqﬂzﬂitﬁ,

L & (r—a)
gin, A=—2 VW o8 o3
be

a* pin, B sin, &
L
ATER T8n. A

area==14 b ¢ gin. A

s==14 (a+b+c), area=+f 5 (s—a)(s—b) (s—c)

ﬁdayﬂIEA b i




TABLE VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.
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TABLE VIIL. —NATURAL TRIGONOMETRICAL FUNCTIONS.
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TABLE [X. —CALCULATION OF EARTHWORK.

HEIGHT

ERNRE

‘Table gives cu. yde. in 1 ft. of & 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 tenthe and similarly the corrections for tenths of height are
one tenth the figures opposite width considering the heights from 1 to 9 as tenths.
Thusif w=16,2 and h=5.3, co. yds, = 1. 48+ 0184, 088=1.587 co. yde or practically 159
e yda per 100 ft.  If'w exceeds 40 ft., use one half and muoltiply resalt by 2, If both
w and h are large use one half of each and muoltiply result by 4. Any cross-section
may be divided into triangles by the following rule. To the trinngle of the sum of
the outside cuts (or Alls) =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 Aills) om each side of it { =h's) always subtracting the outer from the inner.

TaBLE VIIL. —NATURAL TRIGONOMETRICAL FUNCTIONS
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DIAGRAM FOR OBTAINING
HORIZONTAL AND VERTICAL
DISTANCES
FROM STADIA READINGS

Enter on the hetizontal scale with the valug

of the siadia reading of imtersal temes the a0 f
sindls constant (usually tben as 100) and L
run vertically upward 10 intersection with !
lng representing the vertical angle. The
location ol this with referene 1o F
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TRIGONOMETRIC FORMULE

Right Triangle Oblique Triangles

Solution of Right Triangles

For Angle A. sin B%.oos =%,tan =2 cot =£.w; =L cosec =E

b a [ a
Given | Required
a i
a, b A B tanA-E-th.c-Va'+b‘-a1|l'i+?
4 a fi_a
a,ct A B b] sind nE-m& Bb=+/(ct+a)c—a)me¢ 1-F

B.bc| B=9r—4,b=acot A, ¢c=—2
sin A,

Bia,c| B=90"—A,a=btan A, ¢=—0"
; cos A.

B.ab| B=9—A,a=csin A, b=ccos A,

Solution of Oblique Triangles

Peguired -
::smB g gin C
heaC| b= ﬁ,C-lﬂﬂ’ (A+B), c== A

- _&smA - asinC
B C| sinB= = ,C=13¢I—{A+E},c-m

(a-B) tan § (A+B)
ab

A, B, ¢| A+B=180"-C,tan4 (4-B) =
et sin C
sin A

A, B C| a= E_.".-._%i.__gr fng A= 1#(5—1515—::!,
i 4 fs—a)ls—¢) ~_qape_
sind Bm= T'c 180°—(A+-B)

a b e Area .1=f"—iif. area =55 —a) (s—b) (s—¢)

besin A

2
a’ sin B gin C

2gin A
REDUCTION TO HORIZONTAL

Horicontal distanse wglopes distamce multiplied by the

cosine of the vertical angle, Thus, for & slape distance of s

4036 ft. and a vertical angle of 4* 40'—the cosine of et E

4% 40, taken from a table of natural trigeecenctrical et pndl

Functicns, = 9967, and horipontal distancs=4006 x 5967 1

=227 ft. Horizomital destance

Horizontal distance als=Slkope distance minus slope dis-

tance times {1— cosine of vertical angle), Using the same figures as in the preceding example —

Cow 4" 40 = 2957, 1—.0967 = 033, 405.52.0033 = 133 1. Hosteontal dist. = 40006 - 133-41227“-
When the rise i kncwn, the horisontal distance may be found by the fallowing approximate

rule:—the slope distance less the square of the r-ltd--{&cd by twice the slope E‘ﬁmﬁ Thus,

for a skope distance of 372.5 ft., and a rist of 15 . the horitontal distance =

1515 T
25— gs =372 5= =322 1.

A, b c | Area area=

A, B,C,a| Area area=

EUGENE DIETIGEM CO.







