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DRAWING MATERIALS ek Lk Z .
SURVEYING lNSTRUMENTS. : 5
: NEW YORK. .
CHICAGO. ST.LOUIS. SAN FRANCISGO MONTREAL. 3 '
TABLES FOR EXCAVATIONS AND EMBANKMENTS. | o . 2
DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING. ¥ |
" . RoApway 18 FEET WiDE. SIDE SLoPES 1 To 1. '
& For SINGLE TRACK EXCAVATION. ; |
R i“Copyright, 1895, by Keuffel & Esser Co.” '
|
0 1 2 3 4 b 6 7 8 9 1
| 04 9.0 LN 9.2 9.3 94 ' 96| 96 9.7 98 | 991 0
1{ 10.0 [ 101 | 102 | 103 | 104 | 105 | 10.6 | 10.7 | 108 [ 109 || ‘1
21 110 | 111 | 112 | 113 | 114 | 1156 | 116 | 11.7 | 11.8 | 119 2 ' |
81120 | 121 | 122 | 123 | 124 | 1256 | 126 | 12.7 | 128 [ 1297 3 i ; |
4 : 18.1 | 132 | ~1383 | 134 | 1356 | 136 | 13.7 | 138 | 139 | 4
5 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 || B
6 161 | 16.2 [ 153 | 164 | 16.6 [ 166 | 1.7 | 15.8 | 169 | 6
7 16.1 | 162 | 163 | 164 | 165 | 166 | 16.7 | 168 | 169 || 7
8 IR T80 178 1764 178 177 1381179 ] 8
9 18.1 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 9
191 | 192 [ 193 | 194 | 1956 | 196 | 19.7 | 19.8 | 19.9 | 10
201 | 202 | 203 | 204 | 205 | 206 | 20.7 | 20.8 | 209 | 11
211 1212 213 | 214 | 2156 | 216 | 217 | 21.8 | 219 [.12
221 | 222 | 223 | 224 | 226 | 226 | 227 | 228 | 229 | 13
23.1 1’232 | 283 | 234 | 236 | 236 | 237 | 238 | 239 || 14
241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 { 15
251 | 26.2 | 253 | .2p4 | 255 | 266 | 26.7 | 25.8 | 25.9 || 16
261 | 26.2 | 263 | 264 | 265 | 266 | 26,7 | 268 | 269 | 17
271 | 272 | 273 | 274 | 275 | 276 (277 | 278 | 279 [ 18
281 | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 19
291 | 202 | 293 | 294 | 295 | 298 | 29.7 | 29.8-] 299 | 20
30.1 | 30.2 | 30.3 | 304 | 30.5 | 30.6 | 30.7 | 30.8 | 309 r21
811 | 31.2 | 813 | 314 | 315 | 316 | 817 | 31.8 | 31.9 | 22
32.1 | 822 | 323 | 324 | 825 | 326 | 327 | 328 | 329 ( 23 !
33.1 | 832 | 33.3 | 834 | 335 | 336 | 337 | 338 | 339 [ 24
841 | 342 | 343 | 344 | 345 | 346 | 347 | 348 | 349 [ 25
851 | 35.2 | 85.8 | 3854 | 365 | 3566 | 857 | 35.8 | 35.9 [ 26
36.1 | 862 | 363 | 864 | 3656 | 366 | 36,7 | 868 | 369 | 27 \
87.1 | 87.2 | 373 | 374 | 375 [ 376 | 87.7 | 378 | 379 || 28
"88.1 | 882 | 383 | 384 | 385 | 386 | 387 | 38.8 | 389 | 29
89.1 | 39.2 | 39.3 | 39.4 | 895 | 39.6 .39.7 | 89.8 | 89.9 | 30
40.1 | 402 | 40.3 | 404 | 405 | 40.6.| 407 | 40.8 | 40.9 | 31
411 412 | 41.3 | 414 | 415 | 416 | 417 | 418 | 419 |32
| 421 | 422 | 423 | 424 | 425 | 426 | 427 | 428 | 429 [ 83
| 431 | 432 | 483 | 484 | 435 | 436 | 437 | 438 | 439 | 34
441 | 442 | 443 | 444 | 445 | 446 | 447 | 448 | 449 [ 35
| 4b.1 | 452 | 453 | 454 | 456 | 456 | 45.7 | 458 | 459 | 36
. Calculated by Julien A. Hall, M. Am. Soc. C. E.

For Keith’s Railroad Curve Tabels see end of book..



- SECTION.

; i CUT OR FILL.
| Ereva GrADE '

Lerr C. Rigar

TEE AREAS | CubioYds | Remarks

EXCAVATION Embankment ' Excav. || Embank.

ez | -9 FF L) &y Bido LI = /AT B R onT Rl /A 0720

' T e A

2 2703 ]
'T {70 0o (Rt 74.7
: e 7 T
A %
) ('3,."“ 5 . x ;:’:’
o - _ i = S T :

oy’

’;_‘:\\1
5

Fi

e | o, ; — |
7 | (
fe ok o+l 20 / |
b o ? | l

= Prl FLg 7944 ‘ | : |
S o) R % =1t | : i

(? 1 _&_ o TS T 7 | & i! I
y o " X e | l :




CTION.

CUT OR FILL.

Lerr

C.

{
i
i
!
i
£+

|

AREA'S

Cubic Yd_s.

f

-f‘;\;

.

o ol
’

-

P N

"/

S ey e ETT

t2. EXCAVATION

Embankment

I Excav.

Embanlk,

=y et

S

S camgrw

B

= 13

I




SECTION.

~
W
~4

,//-3”7"/3??:412 \
i%(’/zfr/’/ '-/'/é b

o
=q F
O3 Ny
Ry

AREA'S

<

—

Cllbfég;l}ds/.’ h)\Remarks

7% a
e A

§0.9

‘80.0

CUT OR FILL.
IS Riery
Z
/ 7 ¢
C B 5
B A o T
43 3 )
c ‘ab' é’g \,_./ 3 ’;30

EXCAVATION

5 Embankment /* Excav.

Embank.

/3/47/‘ i
/T

_____,,_.;
%7 /_}7?&5" TR
76,7 /,_1’7(‘1‘7 705 v SIS
+%
iy FEPTCT =7 e
TR Fuf B/ Toc A

g0 7 g 7,7 o
\ LA T D T T ‘q_‘ e,
g ; w24
7T 74,7 f","’
[ 86 g7
7] oy ¥ &7
?, e ?i 13 5
7 0.7 y 77

Gradd

2
ond %
g0 >

[}
o L o
g0. =
>y 15
g0 2
=
1] —=
|
1 !
’
_I

Y3IBELS T

e




Pr

4 32;_ _‘_4_.2" e “_gj‘.,»_?}:q‘ ‘

SECTION.

1 Erigva

CUT OR FILL.

(GRADE

Lurr

C. " Rigar

AREA'S

o

Cubic Yds. Remarks

8 /9 20

I’\B \

.

Gios

Fiké
F3.5

Fr

700 &5

SO F 33
FZ.3 770

& c Lty

2:0 £

- Ci 3.0

X i 25.0
! {.’:L’“) ‘_::/:' /2:.

! o 0 AR Tl /

. e

e T

P e e

i
st

i ;
! Embankment = Excav. || Embank. .
WL e e 1 A
+ 39 . ) | e e e e "f."‘f—r?ﬁ—)r ;
G B e
= 3 QAR P e
2 /37357 %
SRt B ole. -7 Q) i
/ & : 1
b 3.4 » Fe s "
18] 1 %
'3 ‘ = 2
o+, +¥ > o €
S
; t Q
3 >
0o 7 i o
+ o< I
| /
<A
- {
~ o]
N ‘ 60 X
o a1 aa o ap. ‘?:
2 |
f a|s 4 2
; -
o f y
ol
b + SANE LS 3
-, [P
— dll? 3 i .
+
! |
I i ¥ D !
+ /?‘}‘!3 Jr /i ‘t 4 b ! ,:1-
i g nio i
| { v
i i !
N i
I 1
il




SECTION.

CUT OR FILL. B g 252
I T ! Sl .
Lerr e Ricar 1. A_REA ,S* 1 z , = Cllblc Yds. Remark

&

&

g
S
ol

~

i 7- 5
'EXCAVATIQN | Embanknient =~ Excav. || Embank.

-2 Ao L i
i v C? .’,4




- SECTION.

2520
G h/eeiirrary
ﬂd sl

: . /-"'72,-:00
5 CUT OR FILL.
AREA'S Cubic Yds. = Remarks
Lgrr C. Riear i :
_____ = e i
EXCAVATION | Ewbankment = Excav. | Embauk. g
if 1
- . Fo e B B o i B :i A sl
3 F;“a;g— ﬁ:&’.%; (.‘-‘2- a'c- oo i _7,{' T 3 ';_; 5 | 783 -N l E! G ?‘_3_‘0 \"
/3ES =2 X . T A -—Z i ze ‘Lf ] i =i} 2.1 E:! i ”* & s73, Ry
= &2 s RS foa Vet s ey | I3 ?" 2% -7
= | e 3]
ATD | ¥ B Fams Tr P B e | I -
Son Loy €28 Zaf c2a h b2 ' i
S=q TAn 70 QA 75 7P Seatih 1 i
cie c—é—r-c_/_:& ctz c23 €23 ] H ;‘
S5 e £S5 7z B2 7= . TE za,g ) j ﬂ :
2L iy el Fo5 C€/e co2 é i
T T ™ Prcez ¥ T Ees | -| f ;
.y fog ; o6 con Cos 1 ! b i il :
755 %/ 733 - o0 7o Z2o i l 'O % ] 53 s
AP gos Frs Eor o ') | i
Y533 g 0O R gy - I I |
£33 2 5 F2( FI3 Fre peye ( f i ;
Sy NI T4 @ o o LI 5 | % i 3
#ﬁﬁa"ﬁzz T3 Fos Rat " pe o g od I s ‘E
bt e TE ey 7Y 7 s Tl : i
3 ] h:a:Fﬂ- FLI A 23 A2 xoee | . il
Ay [TRE i g, A e ‘ I s i
N 77 E ! I
7./ 13:- ,3, 7 ! b | ) .
4.0 ! 7oy | E ;{ § i
. e Y | ! i ' f
\F277 ISC- W Lkie & | 5 i | i : N
f F2.8 F3.5 sy L ) : i .
73.83 7ex 7 v fH Enk |
el SAday A E I i i
2347 T gl b ol o | I -
‘ ELY A1 g [t i :
£35% ,_.'7'?'1 T &‘;Fb.., | 1 E {l; E : { oy
~ S e g9 i {+ W [ |
Z<ES™ 42'2 ga7 7 ! [ ig i [
b o g 1 > { [ 4 i |
LR cie o o2 > i t i | 5
240 2F i LA E ! i o Ei ;
2.2 CcIp s | i,ﬂ. E i 1
2R 22 ; | I i % ;
et 1 | it | 1]
+0 . Ly ! {- f ‘: it
—_— ____..l/ o7 { i i i
2 = = £1% T E il ; I
€34 S o0 ceol [ | f | il e
E2F NPT £ 48T : ' - It R



SECTION.

CUT OR FILL.

a iy

s

A g EL

¢ <

‘/.'-(?\".
-
5 G/ G

Cublc Yds.

=179

Sk ik AREAb Remarks
Sz, Exzva } Lerr C. Rigar
Z = = VRS = WH___,,, o
2o o ot e =i EXCAVATION i Embankment ‘Excav. || Embank
3 .&qf P e 77 S = b 4 | x| v N o £
e o -k Y s, an A Y o | L2 g0
L o PER s e ey e S Y TEZ A e
4T | gae Zyori /% BF "3 s 55 S= A5 3} 22 s = 4, e
| » / 150 o2l .3F/.7 Pty e/ | 73k H0 . ” e 3.9 7 %?7'.ét? T L
_ﬁ‘/ Tr.7 I3z A Al x4 rFoF 7o {'” = | P g o3 i it 7388 AT
P . Geos p 5 ALET RS ik Sl
. 7TEg == e, g 9% /3 7 b TN
| 725 | 723 735 AT 7 SR 7 Sl By ropwyy I S K =
£ ELe <ceo/ Fob e ~f ¢ Ay 7 ht r-,ili!i |
“ /] A g BY A e i il ‘
¥ I0 | 748 48 : (709 755 793 gl ; I -
‘ 3 C-g Z oo s o v imct) K Aol i ‘
2 RAS . e o5 P e, /9.7 & i bl | |
Z«az “Foa fo¥ Y3 R EK-.F Sl ! | V.
207 Vg DO Fo e JB JBE | /B3 . | ti -
Rt Fryf Fa3s FUE - ,ﬁ'é /4_’5 } 5 ;
790 . 73C /o7 1= /44 : : | | : )
2. %03~ fanc PO b 5 i | BT /-3?{;;
| &
&3 }'3 /Eaa F o /{I_Q‘-' "R - lli l‘ u (-5/-:\- /g;,x{‘"sl“‘a.) % i
- e, <o} ey P |
TN L R | &
& a"?//» % Tne ' ;Ei , .
| cas-eze - |
.1/./ -{27 7‘7",-.,_3-.3; 3] f fl' -
EAST /T S B ;E ;
o245 g22 277 Z ke i &
A'Vn“.“.éaf' CH T OE9R s H’
o 25 KO0 Ve, teis i .
P‘:i'f_..' FBE | Fage . ACsy I
T 400 liza). I19 : | . .
“‘—"-".’Z-‘-iﬁ/f P . f
/54 /%% g /":"G Jo / 37 L 789 A ‘! & Hds ’
ALE AL !
12y Fes  ledTs ? | e
it { VA B S T ' i
52 ;E FA: Frog —’— _:’/f.s— Aex -.‘ _ i -
- > AREmes Sk 8 ;
R AR AT |
T A Y Sk F3% = i
T R h B
B R il B> i | I
ﬁﬂﬁq.- ﬂtu A’;‘a‘:! ﬁ.“j 5 B I' | ; L';
N : Bow | i
v! =4 <aF o6& ¢ : S d"¢ .’" "‘"f} : ; | :“ | 3 r“ :
e s e T TR | - I
I Sto. png e A3 <33 <3 f i ’ :
'E.. ? 0 d —. 233 ' [!i! f Qe ! s g



SECTION.

{-;" " CUT OR FILL. —— : _ /P-ﬁz ‘
Dk e . A AREA'S Cubice Yds. Remarks

114
o b
AT ErY co3 S oass ISy i o B i
poes T = ‘:/J‘C—ﬁ = clf 7 ff, 5 Te it EXCAVATION | Embankment Excav. || Embank. o ;
{-&/ ffcxz cod €17 Vi g 72 3 Y T
797 165 2,212 I8 g r5 & 307 k) G a e s 139270
el 4 o & = - 77 7 ; f' H £ .\-—; 2 & ”"“’ \ Er
e =oé Lo <y A & 710 ey
rf_f AE ;?4{/{/,? o 27/?7 S % 927 X 3 D e /\38727“/ ﬁ;
Fd ’ , 34”‘ © bry s ! Al_,. ’(7 5 o, & _ﬁ_‘ __L'
; Ll o Cos™ c 2.2 2 7. LA /33‘7 z./ 201N
FrS 7e 7;;2 GEI0. T Eaa e sl R0 e T8 | IR T AL 7_,
‘9(/4/"‘:4 ¢ e Ja; P o :.';: ey R . /.3337 :Z—- i
FrF : e SRE 732 fFo.4 2 7F 247 : 5 'A"?‘i % : ] /3_5,__,/5
| aiad ) Fz,q Fq? 27 ‘v'.’ 'j 4 : 2 | ?-Z' [ !2
2 ¥ i
¥ o A Dl 4 A DT e ':./ CHER P 2 Sk e f
SR g S Py Bras (gl | 8T 45 it ; ;
27y S VN & T e L RS T Bl e A ,
Frd AE L2 /‘127‘44.'.&? & A0 ‘ ol
780 7 7 s’y el o, o B LA R
Cali o A . F7o° FLl D€ 2T Yl M ik > —d |5 % ;
276¢ 733 7 i3 JFos %‘ #/1_ ‘:Tf,['_(c:, 783 {1 -‘* 5 e 2 i
R o R ORI, | e i R
Poe « | 3 7 Gloay Y R el BTG
g 7 | i -
| emae | Sa G N
Pe.P: 000 26 Jg £2F 3,3 o e 7f,, T i
‘4243.743; 4"_?_‘.-4,’.6 ¥'5 i : > e 71.9 ; 92
ra e -4 243 To 5 £ 2§ 76 157 a2 ey 5 e
!'}/; o ] .f" ] 1 ’4
= m.-’f £2ts 2ay, s qa | T A '
F2.o:-iir 2T R LC 2.3 /e 7;2; 2 e | '%’iq-a(] 37‘ (e : ! o oo S g
/ ‘.?*_.L “’7 goe FL | s B : : : s
Fl35:93 (7...324 TTCer 4 23 e Sy _ S e
£2:5 gas Cae pc.io0 ," / - ek
gous_:f "f&. 3«2_;$ 2 (44 7_{’ /fﬂ ..... X Noeg A : L X
Cae 24 Fas y : : - i
Tog=5it| EFX TY 5580 s I ‘ :
‘_?J-? o F.-’-'—-. J ’ i
Foa:iy 3Fer 5 o7 7=
<32
7 9.e-700 7€ o3
Fear
7753748 LI s s
fEe
gyl e rEq
#2.7
el Ter | s
£42 Lo
7¢& | @7 T gy




@]

CUT OR mﬁi;m O AREA'S | Cubic Yds. | Remarks

¢

EXC‘AVATION Embankment ' Excav. || Embank, @ otk
: WA,

33 o & | T - | : U'f‘«-/f'?»‘?‘ ;
3 S W3 : o 2 ]
T5o. i : oS e < S bl /37'3,’7’_7.7 i Crfe
© Fae  pogEl) T e T B '

= : i

7T
A B
/2 LIRSS

- Taf | SaE
23 £y £33°
o W AL ke
FEL F\;-c. Fua3 fES FEE RS
s AL 72 HE T490
/‘_‘-’ f{.Z 30 . g Pe
2/ ¥ fg-g'.e ’3:; /’ ¥ 2’ o
F37 #af FEE 735
i 26 Jo ust /”
o s e ”"‘T/
7 ‘/Lz E/4 75:2 E i

P o

pC /R oS
TB% /zx r_faﬂ
4,; oo
/7¢’ Tz 6‘0




Gt 71 e it

SEG?ION{

=3
CUT OR FILL. |
GrADE ; - . ' . S
LErr C. Riear A-REA S Cubie Yds. Remarks
L woc cer gze RXOAVATION .| Embaskinent || Froaio | Baback
Z/?f 248 3 s Lh5 70 ‘ V. mbank,
£3e ‘JKCJ - (g/ gﬂ 718 795 9
73.4 A58 TL Sy Rt : - 2
A LS C/-Ef? 62.3'% &-67 6‘3] C?\ﬁ- r o ‘,' gy
PR | 207 20 €3 - Gr ame R E - [ept | TR Co SRR o
g ) coe c2.9 ca./ Cr08 Clo5 il B | ABgr bea e n gy,
74-7 /~z }7 }'3 [,‘L NS 2 395 l : A | LS ; g oA
g Ces<r3 €a.3 0.8 EXa ik 7 . B “"f'ffz -
PRy A By i gy ¥ e E i s B el
A3 P pp £l14 254 £50 B ; R
5o e T4 ) L£L0 1% Jé  age 5} Y TR TE
2 P o gy L9y
——t :_: > i : et & ‘.:. !
f‘j"/4 X B Aleoade 12 2 '. : |
o | —/_',_f‘
s g RS
Fsof M. & o A
= .T;‘V.r- i fa z.o.0
557 7 M e i LT
Fs o - A = i
Yf-? 4 i /4 -‘, > b !
F i A e P 2
7445 e
o0, P FTF e E T
L 5 BB i ,(f}?: ¢/
m?f /< —//"“u {?" -‘. /f =0 . {/_"F 2, | )-
m. 7 /¢ 5 / /‘A 2
g3 o Y 2l
: kil ceo £0,% -
£33 s T e w0
Goe £ 5,0;.,‘ f =200 !
£ 1 G a
5é. For so,8 Fl. 2L :
mae | v 5 oo o | )
T R (o |
geer o o T > o]




SECTION.

CUT OR FILL.

AREA'S Cubic Yds. = Remarks

EXCAVATION | Embankment | -Excav. || Emback.

,afe 17

273
{0
77




i - g Sl oS
SECTION. .
2 CUT OR FILL 5 : ®oon ]
BADE Lo o Rooms 5 AREA'S Cubic Yds. = Remarks
M ~ EXCAVATION 1 Embankment = Excav. || Embank. s
Tmf T:‘/ /1732(5“1 = f/
ez sl :
% e A
y e r;%j,f-: Y
el Vi
i iy |
> _',.."
be.
|
219 5
747 5
' l
r.-p’f_'.- i |
o i : |
£73 | |
£7 i !
_£1] |
A ii
¢ iE |
W i
AT 35
T4° i A




SECTION.

CUT OR FILL.

Rigar

Cubic Yds. = Remarks

EXCAVATION Embankment = Excav.

a9 213
T

o1 [\77”}:’; Y irn 7 / g oyt ] : o El “ e - g 1 : ‘ "T\; -




o

SECTION.

CUT OR FILL.

Lzrr

e,

Riear

AREAS

Cubic Yals.

&
NG

b /)__ -

-

=%

*Rémarks

(1L~

Vel i 4-6:‘2[?(_
Zo

1y

EXCAVATION

! ;
! Embankment = Excay.

Embank.

fr.j'/f.‘. [ B
i
% £
=
5
~a . & .3
I
=5 4 P i A

R = e

.‘l

e Y G

G
Pt
Yz A
o L Sl oL

3 i

o

At -1
=S A S



: : I : ik oo 3 ‘."',.- 2 r:_ v —_— _i'-g;,. i S ‘L..,JJ s “'—? <
- SECTION. s %0y
{ Su, Ermva GrApE CUT OR FILL. ]
& 0 Lirr . Riamn AREA'S Cubic Yds. Remarks
g ot ,’7?5 ¢ I TR = ; :
if 14 - ‘ | £ < € s /
e | o] 3 ik i ¥, gy @XGAVATIO Embankment | Excav. || Embank.
o = ' 74 e —— /357,2F oo
V L L ol T i g_ - ;“ e ; s o e
; ; i« 7 & e 1 738of 6 o AT
e o, o Bz o T e TR
B = -y e Y7
\ ‘_- et/ i = A’L W ; 7_ - P TI; i e A i i VO
& ki— 'D 3 | ’. it =, uRy: jp ¢ L
E + ) : r = i
|
i
G
}
| i
{




SECTION.

GrADE

CUT OR FILL.

Lerr C. Ricmr

5 AREA'S

Cubic Yds.

! )

J2. %
6.0

) e (X
- 55 = / —
-~ 7
& Lk =2, 36
- ot =
F - s
c / LR
g [3
= = -
2 & -
<3 = ) g L

AEE =
ey

Embankment

Excay.

Embank.

. EXCAVATION

» Y
" ) & 4 Foh
g p
Ft.e ol
= I e g
R/ 37200 i :
2€,;
72¢ g 7
- =* )
(9= #
7Y
| L/

| 38877 7T



SECTION. &=« § Geo| iz sTram

Gai 22 08 PO ; AREA’S  Cubic Yds. | Remarks -

Y

: - ‘ ) 2y SR e EXCAVATION Embankment | Excav. || Embank,
T9.8f /0, AT / ¥ - — LB BT

S 35 -

o 7
Fo0 7 v T T LT 7 o 2 ey

3.
g7




SECTION.

CUT OR FILL. ‘
GrApE - T AREAS
Lurr 63 Ricay -

EXCAVATION Embankment

Excav. || Embank.

exeid
4 T4
RE.0%
. [15 4
Fre p "B

S

I & (5 R




