
TABLAS 

QUE DAN LAS ÁBEA~ lJE LAS SECCION l~S TltASVgHSALE~ 
PARA LA CilBICA.CION DEL MOVDIIEN'l'O DE 'l'llmRAS 

Por creerlas de utilidad para nuestros colegas de la injeniem de ferrocarriles, da ­
mos a continuacion cuatro tablas, que habíamos calculado para nuestro uso particular, 
que dan las áreas de los perfiles trasversales - t ipos de la Direccion J eneral de Obras 
Públicas, para trochas ue l.UO y 1.68 - i en la.,; cuales se ha hecho variar de centímetro 
en centímetro i det;~:le U a lU metrus la al Luru ue corte i terrraplen. 

Como lo veremos mas adelante, pueden aplicarse, alijemndo sobremanera las ope· 
raciones de cubicaeion, en casos de terrenos horizontales o uniformemente inclinados . 

• • • 
Sean S, S', S', y S'" las superficies de diversas secciones trasversales tomadas en es­

tacas sucesivas del trazado de un ferrocarril i a distancias l, l ' i l " unas de las otras. 

F ig. l. 

El cubo del movimiento de tierras seria dado por las fómulas siguentcs: 
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Pum las tierrrus puestos en terrnplen: 

(
S+S') ( S '• ) , e, = - :¿- l + , ::;· + ;:," l 

Para las tierras de corte: 

( ~· . ) ' (S"+ S'" ) H 

Ce = \ S ' + ~· l + 2 l 

Eu ca~os de terrenos mui accidentados o de pendientes fuertes estas IÍrea~ S, S', s·, i 
S'" es necesario deducirlas de los perfiles trasversales tomados directamente en el campo; 
pero si son horizontales o tijera i unifot·memente inclinados bastan las alturas de cortes i 
tcrrnplen del perfil lonjitudinal para calcularlas. 

Efectivamente, si el terreno es horizontal i ~i se t.-ata de un terraplen, tendríamos 
como valor de la superficie 

en la que 
S,=h (a+ l.f> h) ..... . . ... .. . ..... .. .. . . .. (1) 

" es el ancho de la plataforma, 
h lu. a ltura del terraplen, i 
1: l.i) es la inclinacion de los taludes 

F lg. 2. 

Esta fórmula tambien es aplicable para terrenos lijera i uniformemente inclinados, 
con pendientes que no pasen de 1 a 1.5%, porque entónces, prácticamente hablando, hui 
compensacion entre los trilí.ngulos a' b e i e d e. Pero si la inclinacion es mayor habrá. 
que agregarle la superficie del pequeño triangulo ct' b a", que sa forma tmzando la li­
nea a" b paralela a d e. 

. 
-~~::-:-=-:-.:·~-=~:·-=-=-· -7··:_ =.::~;:¿2·.~ 

, 1 . 

:--v: 
~- -. · -. . . ~ ... .. : .~ :.\; 

Flg. S. 

Procederíamos en un todo ~emejante si se tratase de cortes en terrenos horizontales 
o uniformemente inclinados. 

8 } UI.IO 



384 TAULAS QUE DAN LAS ÁliEAS DE LAS SECCIONES TRASVEHSALES 

S iendo: 

et el ancho de la plataforma, 

h la altura de corte, 

1: / la inclinacion de los taludes i 
s. la superficie de las dos zanjas laterales, 

la superficie S , de la seccion trasversal nos seria dada por la fórmula 

Sc = h (a+h) +S •. . .. . ...... ......... ... ... (2) 

En ca.c;o de terrenos de inclinacion superior a .lo 1.5 ~ habrá. que agreg¡w(e la super· 
ficie del pequeño t.riángulo ct' b et", formado de igual manem que en el CASO anterior . 

• • • 
Apliquemos estas fórmulas ( 1) i (~) a los perfiles tipos de In Direccion de Obras 

Públicas para trochas de 1.00 i 1.08 i tendremos 

Flg. 4 

Para trocha de 1.00 

S, = h (4.80+1.5 h> .. ... . . . .. ............. . (3) 

S e =h (ü.3U + h + 0.25) .. . ........• . ... .. ...... (4) 

puesto que a e~ igual ·I.HV i 6.3U respectivamente i la superficie S, de las dos zanjas la· 
t crales es 

Para t rocha de 1. 6~: 

siendo 

"-<> ~~ u·r - 0"5 (0 •)1'.+0~ - ) 
"'"' z-""" ~ X ...... ;) - .~ 

S , =h(t5.:)0+ 1.f>h) .. ... ... . ... .. ... .. . .. ... . (5) 
Sc=hWf>U+h)+ 1.00 .. . ...... ... ............ (6) 

~ _') (0.50+ 1.50 o-o' - l oo ~ . -- ---~-- X ,;) ) - . 

Con estas cuatro fórmu las (3), (4), (5) i (6), hemos calculado las tablas de mas ade­

lante, haciendo variar ah de centímetro en centímetro i desde O hasta 10 metros. 
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• • • 
Para el cálculo de estas fórmulas, ya que habría sido sumámente largo desarrollarlas 

en cada caso particular, nos hemos valido del rnétodo de las diferenciales constantes, 
cuya nplicacion es tan fácil como espedita. 

Tomemos por ejemplo la fórmula (3) i desarrollémosln hacie ndo variar a h de 0.1 O 

en 0.10: 

S .:l .:l' 

0.10 (4.80 +0.15)= 0.495 
0.525 

0.20 (4.80+0.30)= 1.020 0.030 
0.555 

0.30 ( 4.80 + 0.45) = 1.575 0.030 
0.!>85 

0.40 (4.80+0.60)= 2.160 0.030 
0.615 

0.50 (4.80+0.75)= 2.775 

Vemos que la segunda diferencia ~' es con:stante, luego para calculllr la f0rmula (3) 

procederíamos de la manera siguiente: conocida la primera diferencia 0.495, las demns 
las tendríamos agregándole sucesivamente la constante 0.03 i e:sta::; primems diferencias 

.:l, sumadas de igual modo ni primer producto 0.495 de la fórmula (3) nos daría los va­

lores ~;ucesivos de S1 , en que h varia de 0.10 en 0.10. 

h ~ SI 

0.00 0.000 
0.405 

0.10 0.495 
0.525 

0.20 1.020 
0.555 

0.30 1.575 
0.585 

0.40 2.160 
0.615 

0.50 . 2.775 

·-· 0.645 
0.60 3.420 

0.675 
0.70 . 4.095 

0.705 
0.80 4.800 

0.735 
0.90 5.535 

0 .765 
1.00 6.300 

Esas mismas primeras diferencias u, solo dividiéndolas por 10, nos dan las constan­

tes para interpolar de centímetro en centímetro. 

Hé aquí, por lo demas, las tablas a que hemos hecho referencia. 
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Trocha de 1.00 

SUPERFICIE HE LAS SECCIONES TRASVERSALES l'ARA TEltnAPLENES DE 0 A 10 

METROS DE ALTURA. 

S=h (4.80 + U> h) siendo ct=4.80 

m m m m m m m m m m 
h u uu l.UO ~.00 3.00 4.00 5.UU 6.00 7.00 8.00 0.00 

- - ---------- --
m 

o.uo u.oo 6.30 15.60 27.90 43.20 6Ui0 82.80 107.10 134.40 164.70 
01 o.o;) 6.38 15.il :.!8.04 43.37 6 1.70 83.03 107.36 134.60 155.02 
O:t 0.10 6.46 15.82 28.18 43.M 6 1.90 83.26 107.6!¿ 134.!)8 165.3! 
03 0. 14 6.f:l3 15.!)2 28.31 43.70 62.10 83.4!) 107.88 135.27 16:>.66 
04 O.Hl ü.61 16.03 28.45 43.87 62.30 83.72 108.14 135.56 165.98 
05 0.:! -t (¡.(j!) 16. 14 28.5!) 44.04 62.49 83.94 108.30 135.84 166.29 
06 o.;¿u 6.77 l d.25 28.73 44.21 62.6!) 84.1 7 1 08.6;> 136.13 166.61 
07 0.34 6.!:!5 16.36 28.87 44.38 62.8!) 84.40 108.9 1 136.42 1 G6.93 
o~ o.:m 6.93 16.47 29.01 44.55 63.0!) 84.63 109.17 136.71 1 67.~5 
09 0.44 7.01 16.58 29.1 5 44.72 63.29 84.86 109.43 1 !37.00 167.57 

0.10 0.49 7.09 16 69 29.29 44.89 63.40 85.09 109.69 137.29 16íJi9 

0.11 0.55 7.18 16.81 29.44 47.oi 63.60 85.33 10!).96 137.5!) 168.22 
I:J. 0.60 7.26 1 6.!)2 29.58 1 45.24 63.!)0 85.56 110.22 137.8!:l 1 !:18.54 
13 0.65 7.34 17.03 2!J.72 45.41 64.10 85.79 110.48 138.17 168.86 
14 0.70 7.42 17.1 4 2!J.86 45.58 64.30 86.02 1111.74 138.46 169.18 
1 :> 0.75 7.f>O 17.2!) 30.00 45.75 64.00 86.25 111.00 138.75 IG9.50 
16 0.81 7.59 17.37 30.14 45.93 64.71 86.49 111.27 13\!.05 16!J.83 
17 0.86 7.67 17.48 30.29 46.10 1 64.91 86.72 111.53 130.3! 1 iO.l il 
1tl 0.91 7.75 17.59 30.43 46.27 65.11 86.95 ll i.7!J 139.63 170.4 7 
19 O.!J7 7.84 17.71 30.57 46.45 65.31 8 7.18 112.05 139.92 170.79 

0.20 1.02 7.92 17.82 30.72 46.62 65.52 !:l7.42 112.32 140.22 17l.l2 

0.21 1.07 8.00 17.93 30.86 46.79 65.73 87.65 1 12.á8 140.51 
1 

171.44 
22 l.l3 8.0!J 1S.05 3 1.01 4G.!J7 65.93 87.89 11 2.85 140.81 171.77 
2a 1.1 8 8.1 7 18.1() 31.15 47.14 GG. l 4 88.12 113.11 141.10 17::!.0\) 
u 1.::!4 8.26 18.28 31.30 47.32 66.34 88.36 113.38 141.40 172.42 
25 1.2!) 8.34 18.3f.l 3 1.44 47.49 66.55 88.5!) 113.64 141.69 172.74 
26 1.35 8.43 18.51 31.59 47.67 66.75 88.83 11 3.91 141.99 173.07 
?~ 

~' 1.40 8.51 18.62 3 1.73 47.84 66.96 80.06 11 4.17 142.28 173.39 
28 l.4ti 8.60 18.1'4 3 1.88 48.12 G7.16 89.30 114.44 142.5!:l 173.72 
::!9 l.f>2 8.6!) 18.86 32.03 48.20 67.37 8!J.53 114.70 142.87 174.lJ4 

0.30 1.57 8.77 18.97 32.17 48.37 67.57 89.77 114.97 143.1 7 174.37 

0.31 1.63 8.86 19.0!) 32 .32 48.55 67.78 !J0.0 1 115.24 143.47 174.70 
32 1.69 8.95 19.21 32.47 48.73 67.99 90.25 115.51 143.77 175.03 
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m m m m m m m m m m 
h 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

--------- - -
m 

lt.33 1.75 9.04 19.33 32.62 48.91 68.20 90.49 ll5.78 144.07 1 7f>.36 
34 1.80 9.12 19.45 32.76 49.08 ú8.41 90.73 116.05 144.37 175.69 
35 1.86 9.21 19.57 32.91 49.26 68.61 90.96 116.31 144.67 1 76 02 
36 U l2 9.30 19.09 33.06 49.44 68.82 91.20 116.58 144.06 176.34 
37 1.98 9.39 19.80 33.21 49.62 6!:1.03 91.44 116.85 14:).26 176.67 
38 2.04 9.48 19.92 33.36 4~.80 69.24 91.68 ll7.12 14fl.56 177.00 
3V 2.10 9.57 20.04 33.51 49.98 69.45 91.92 117.38 14!>.86 177.33 

0.40 2.16 9.66 20.16 33.66 50.16 69.66 92.16 117.66 146.16 177.66 

0.41 2.22 9.75 20.28 33.81 50.34 69.87 92.40 117.93 140.46 17i.99 
42 2.28 9.84 20.40 33.96 50.52 70.08 9:¿,64 118.20 146.76 178.32 
43 2.34 9.93 20.52 34.11 50.70 70.29 92.88 118.47 147.06 178.65 
44 2.40 10.02 20.64 34.26 50.88 70.50 93.12 118.74 147.36 178.98 
45 2.46 10.11 20.76 34.41 5}.4)6 70.71 93.36 119.01 147.66 179.31 
46 2.52 10.20 20.88 34.56 51.24 70.93 93.61 119.29 147.97 179,65 
47 2.59 10.30 21.01 34.72 51.43 71.14 93.85 119.56 148.27 17!Ul8 
48 2.65 10.39 21.13 34.87 51.61 71.35 94.09 119.83 148.5i 180.31 
49 2.71 10.48 21.25 35.02 51.79 71.56 94.33 120.10 148.87 180.64 

O.iíO 2.77 1 O.fii 21.37 35.17 51.97 71.77 94.57 120.37 149.17 180.97 

0.51 2.84 10.67 21.50 35.33 52.16 71.99 \:14.8 '~ 120.65 149.48 181.31 
52 2.90 10.76 21.62 35.48 52.34 72.20 95.06 120.92 149.78 181.64 
53 2.96 10.85 21.74 3ñ.ü4 52.53 72.42 95.31 121.20 159.fJ9 181.98 
54 3.03 10.95 21.87 3n.79 f>2.71 72.63 95.51) 121.47 150.39 182.31 
:)5 309 11.04 21.99 35.94 52.89 72.84 95.80 12l.74 150.69 182.64 
!'l6 3.!6 11.14 22.12 36.10 53.08 73.06 96.04 122 02 151.00 182.98 
;j7 3.22 11.23 22.24 36.25 53.26 73.27 96.28 122.2~ 151.30 183.31 
!)8 3.29 11.33 22.37 36."41 f'l3.45 73.49 96,!)3 122.!)7 151.61 183.65 
59 3.35 11.42 22.49 36.56 53.63 73.70 96.77 12t.84 151.91 183.98 

0.60 3.42 11.52 22.62 36.72 53.82 73.92 97.02 123.12 152.22 184.32 

0.61 3.49 11.62 22.75 36.88 54.01 74.14 97.27 123.40 152.53 184.66 
62 3.55 11.71 22.87 37.03 54.19 74.35 97.51 1~3.67 lf>2.83 184.99 
63 3.62 11.81 23.00 37. 19 54.38 74.57 íJ7.76 123.95 153.14 185.33 
64 3.69 11.!)1 23:'13 37.35 54.57 74.79 98.01 124.23 153.45 185.67 
61) 3.75 12.00 23.25 1 !37.50 54.75 75.00 98.2[1 1 124.50 153.7!) 186.00 
66 3.82 12.10 23.38 37.66 54.94 -fj •) ') 1 98.50 124.78 154.06 186.34 , • • ...,,y 

67 3.89 12.20 23.51 37.8t 55.13 70.44 98.75 12f>.06 154.37 186.6H 
68 3.96 12.30 23.04 37.98 55.32 7ñ.66 99.00 125.34 154.68 187.02 
69 4.03 12.40 23.77 38.13 55 .fíO 75.87 99.24 125.61 154.98 187.35 

0.70 4.09 12.50 23.89 38.29 55.69 76.09 99.49 125.89 155.29 187.69 

0.71 4.16 12.59 24.02 38.45 55.88 76.31 99.74 126.17 155.60 188.03 
72 4.23 12.69 24.15 38.61 56.07 i6.53 99.99 126.45 155.91 188.37 
73 4.30 12.79 24.28 38.77 56.26 76.75 100.24 126.73 Hí6.22 188.71 
74 4.37 12.89 24.41 38.93 56.45 76.97 100.49 127.01 156.53 189.05 
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-
m m m m m m m m m m 

h OoOO 1o0U 2000 3 00 4000 5000 6oUO 7o00 8000 9000 

- --- - --- -
m 

Oo75 4.44 1209:) 24o54 39o09 Mo64 77.19 100074 127029 156o84 189039 
76 4o5l 13009 24o67 30025 56083 77.41 101.00 127057 157015 189073 
77 4o&8 13019 24080 39.41 57002 77o63 101.24 1:.!7085 157.46 190.07 
78 4o6t.l 13030 24o93 39057 !i7o21 77o8:) 101.49 128013 157077 190.41 

o 79 o 407~ 13o40 20006 39073 57.40 78007 101.74 128.41 158008 190075 
Oo80 4.80 13050 :.!lio20 39o00 f> io60 78030 102000 128o70 1:\8.40 191.10 

Oo81 4o87 13060 25o33 40006 5707!) 78052 1 02o2f> 1280!)8 H>8o7 1 191.44 
82 4o0-l 13070 25.47 40023 57o!J!l 78o7fl 102051 129.27 159003 Hllo79 
83 fl.O!:! 13.81 2!';,(10 40.39 58o lil 780!)7 102.76 129.M 150034 192013 
84 5o un 13.9 1 2f>o73 411.fl5 58.37 71)0 19 10300 1 129.83 159.65 192.47 
8!'Í 5o lo 14.01 25o86 40071 M~ o M 79A:¿ lU3.2G 1300 11 150.96 192081 
86 5024 14. 12 26.00 40.88 !i o76 7Voü4 1 03.0°¿ 130.40 160028 19301 6 
87 5031 14o22 23.13 41.04 5809!) 70oSfi 10:l.77 13o.H8 160059 193o50 
88 50:30 1403!3 26o2G 0H o20 50.14 80008 10-t02 130o9fi 160090 193084 
89 :,,4(; 14.43 26.40 -t 1.37 50o34 s oo:n 104028 131.25 161.22 193.19 

0090 5.!"13 1-to03 2Go53 4 1.!)3 09053 80o03 104 03 13 l.fJ3 161.53 194o53 

009 1 5.61 14.64 26.67 41.70 ñ9.73 800 76 104.7!l 131.82 
1 

194.88 161.8ñ 
92 5.üU 14.75 2G.8 1 41. 7 50.93 80.09 1 O!i.05 132. 11 IG2. 17 19ñ.23 
93 !'>.76 14085 2ü.\)4 42.03 60.1 2 81.21 105.30 13:!.39 Hi2.48 19f>.f>i 
94 !i.84 14.90 27.08 42.20 60.32 81.44 l 05.5(1 1 3~.ú8 1 6~.80 ] ~fl .92 

95 f>.!) 1 1 r~.u6 21.21 42.36 6U.f1 l 1 8 1.66 1 U!io8 1 132.!)6 163.11 196.26 
96 fl.!)k Hl17 27.3!) 1 4t.;¡3 G0.7 1 f! l.k9 1 UG.07 133.25 1ü3.43 196.61 
97 G.on 10.2· ~7.49 4~.70 60.91 2o 1~ 100.33 133.54 163.75 196.96 
98 G13 15.38 27.62 42. 6 61-HJ 82.34 106.58 133.82 164006 197.30 
99 6o2 l lfi.4!) 27.76 43.03 61.30 H2.fl i 100.84 134.11 164o38 197 o(lfi 

1.00 6.30 lf>o lj() 27.00 43.~0 1 Gl.50 f\2.80 107010 134.40 1ú4.7U 198.00 
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Troch a de 1.00 

SUPERFICIE DE LAS SECCIONES TltASV~:ttS ,\LES PARA COHTES DE 0 A 10 METitOS 

DE ALTUHA. 

S = h (6.30+h)+ 0.25 siendo a=6.30 i Se =0.25 

-
m m m m m m m m m m 

h 0.00 LOO 2.00 3.00 4.00 :>.00 . 6.00 7.00 8.00 9.00 

- ------ - --
m 1 

0.00 0.2ií 7.ñrl lfi.85 :¿8.1;) 41.45 !j(~./5 74.05 93.3;) 114.65 137.95 
01 0.31 7.63 16.95 28.27 41.59 [)(j,!)l 74.23 93.flf) 1 14.87 ] :38.19 
U2 0.38 ~ ~? ¿,¡ .., 17.06 28.4U 4 1.74 57.08 74.42 o3.7o 11 f>.10 138.44 
U3 0.44 7.80 17.16 28.52 41.82 57.24 74.60 03.06 115.32 138.08 
0-l 0.51 7.89 17.27 28.6ñ 42.03 57.41 74.7!) 04.11 115.55 138.!)3 
05 0.57 7.97 17.37 28.77 42.17 57.57 74.97 94.37 115.77 139. 17 
06 0.63 8.0á 17.47 28.89 42.31 57.73 75.1ñ !)4.f>7 1 1 !>,99 139.41 
07 0.70 8.1 4 1 7.f>8 29.02 42.46 57.90 7ñ.34 04.78 J IG.22 139.66 
08 U.76 !:!.22 17.68 2!).14 42.60 ií8.U6 75.!)2 04.\)8 J IG.44 180.911 
09 0.83 8.31 17.79 29.27 42.75 !)8.23 7f>.7 1 95.1!) 11 6.67 l 40. 15 

0.1 0 0.89 8.30 17.89 29.39 42.89 58.:39 7!í.80 95.30 11 6.89 140.39 

0. 11 0.96 8.48 18.00 29.52 43.04 58.fj(j 76.08 9f>.60 117.12 140.().! 
12 1.02 8.ñG 1 18. 10 29.04 43.18 r1s.n 7G.2G 95.80 1 17.~4 140.88 
13 1.09 8.6f> 18.21 29.77 43.33 f)8.89 76.45 96.01 117.57 141.1 :3 
14 1.15 8.73 18.31 29.89 43.47 59.05 76.63 96.21 11 7.79 141.37 
15 1.22 8.82 18.42 30.02 43.62 59.22 76.82 96.42 118.02 14 I.o2 
16 1.29 8.9 1 18.53 30. 15 43.77 5fl.39 77.01 06.63 118.25 141.87 
17 1.35 1 8.99 18.63 30.27 43.91 59.55 77.19 96.83 1 18.4 7 142.11 
18 1.41 9.08 18.74 ·30.40 44.06 59.72 77.38 97.04 118.70 142.36 
19 1.49 9.16 18.84 30.52 44.20 59.88 77.56 97.24 118.9:¿ 142.'60 

0.20 1.55 9.25 18.95 30.65 44.35 60.05 77.75 07.45 1HJ.15 142.85 

0.21 1.62 9.34 19.06 30.78 44.50 60.22 77.94 97.66 119.38 143.10 
22 1.69 9.43 19.1~ 30.91 44.65 60.3!) 78.13 97.87 119.61 143.35 
23 1.75 9.1i1 19.27 31.03 44.79 60.55 78.31 98.07 119.83 143.59 
24 1.82 9.60 19.38 31.16 44.94 60.72 78.50 98.28 120.06 1 ~3.84 

25 1.89 9.69 19.49 31.29 1 4!'!.09 60.80 78.69 98.49 120.29 144.09 
26 1.96 9.78 19.60 31.42 45.24 61.0.5 78.89 98.70 120.52 144.34 
27 2.03 9.87 19.71 3 1.5:) 45.39 61.23 i9.0i 98.91 120.75 144.59 
28 2.09 9.94 19.81 31.67 45.1i3 01.39 7V.:!5 99.11 120.97 144.83 
29 2.16 10.04 10.92 3 1.80 45.68 61.56 79.44 99.32 121.20 145.08 

0.30 2.23 10.13 20.03 3Ul3 45.83 61.73 70.63 99.53 121.43 145.33 

0.31 2.30 10.22 20.14 32.06 45.98 6Ul0 7ll.82 99.74 121.66 145.58 
32 2.37 10.31 20.25 32.19 46.1 3 62.07 80.01 99.05 121.89 145.83 
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m m m m m m m m m m 
h 0.00 1.00 2.00 3.00 4.00 5.00 0.00 7.00 8.00 9.00 

- -- --------
m 

0.33 !.!.4-! 10AO 20.36 32.32 46.28 62.24 80.!W 100.1 6 122.12 146.08 
34 2.f>1 10.4!) :W.47 :12.45 46.4:~ 6~.41 80.39 100.37 122.35 146.33 
35 2.ñ8 10.58 20.fl8 32.f>8 46.fl8 ü2.58 80.58 1 OO.fl8 122.f>8 146.58 
36 2.65 10.67 20.69 32.71 46.73 62.7!) 80.77 100.79 1 ~:.!.81 146.83 
37 2 ~., 

. 1~ 10.76 20.80 32.84 46.8~ 02.92 ~0.91) 10 l.UO 12304 147.08 
38 2.79 10.85 20.9 1 32.97 4 7.0:3 63.09 8 11 [1 1 o 1.21 123.2;· 147.33 
39 2.86 10.!J4 21.02 33.10 47.18 03.~W 8 1.34 101.42 123.fl0 14 7.58 

0.40 2.93 11.03 21.13 33.23 47.33 63.43 81.53 1 o 1.63 123.73 147.83 

0.41 3.00 11.1 2 21.24 33.36 47.48 f\3.60 8 1.72 101.84 123.96 148.08 
42 3.07 11.21 21.35 33.49 47.63 63.77 81.91 102.05 124.19 148.33 
43 3.15 11.31 21.47 33.03 47.79 63.95 82.11 102.27 124.43 148.59 
44 3.22 11.40 21.!'18 33.76 47.94 64.12 82.30 102.48 124.66 148.84 
45 3.29 11.49 21.69 33.89 48.09 64.29 82.49 102.69 124.89 14fl.0!) 
46 3.36 11.58 21.80 34.02 48.24 64.46 82.118 102.\JO 12!>. 12 149.34 
47 3.43 11.67 21.91 34.1!) 48.3!) 64.63 82.87 103.11 1 ~fl.35 149.5!) 
48 3.51 11.77 22.03 34.29 48.fl!l 64.81 8:.3.07 103.33 125.5!) 149.8!) 
49 3.58 11.80 22.14 34.42 48.70 64.9!) 83.2() 103.54 12f).82 1 !)0.10 

0.50 3.65 11 .95 22.25 34.55 48.85 65.15 83.45 103.7[) 120.05 1!'10.35 

0,51 3.72 12.04 22.36 34.68 49.00 65.32 83.64 103.96 126.28 150.60 
52 3.80 12.14 22.48 34.82 49.16 65.50 83.84 104.18 126.52 150.86 
53 3.87 112.23 22.59 34.95 49.31 65.67 84.03 104.39 12G.75 151.11 
54 3.95 12.33 22.71 35.09 49.47 6!'>.85 84.23 104.61 126.99 151.37 
5f> 4.02 12.42 ~2.82 35.22 49.63 66.02 84.42 104.82 127.22 151.62 
50 4.09 . 12.51 22.93 35.35 49.77 66.19 84.61 105.03 127.45 151.87 
fl7 4.17 12.61 23.05 35.49 49.93 60.37 84.81 10:"i.25 127.69 152.13 
5!} 4.24 12.70 23.16 35.62 50.08 66.M 85.00 105.46 127.92 152.31:1 
5!J 4.31 12.80 23.28 35.76 50.24 66.72 85.20 105.68 128.16 152.64 

0.60 4.39 12.89 23.39 35.89 50.39 66.89 85.39 105.89 128.39 152.89 

0.61 4.47 12.99 23.51 36.02 50.55 67.07 85.59 106.10 128.63 153.15 
62 4.54 13.08 ~3.62 36.16 50.70 67.24 85.78 106.32 128.86 153.40 
6~ 4.62 13.18 23.74 36.31) 50.86 67.42 85.98 106.54 129.10. 153.66 
64 4.69 13.27 23.85 :313.43 fil.Ol 67.59 86.17 1 06.7!) 129.33 153.91 
65 4.77 13.37 23.97 36.57 51.17 o-~~ 1. 11 86.37 106.!:17 120.57 154.17 
66 4.85 13.47 24.08 36.71 51.33 67.95 86.&7 107.19 120.81 154.43 
67 4.92 13.56 24.20 36.84 51.48 68.12 8G.7ú 107.40 130.04 154.68 
68 5.00 13.66 24.32 36.99 51.64 68.30 86.90 107.62 130.28 154.94 
69 5.07 1 3.75 24.43 37.1 1 5 1.79 68.47 87.1 5 107.83 130.51 155.19 

0.70 5.1:) 13.85 24.55 37.25 51.95,68.65 87.35 108.05 130.7;) 155.45 

0.71 5.23 13.95 24.67 37.39 52.11 68.83 87.55 108.27 130.99 155.71 
72 5.31 14.05 24.79 37.53 52.27 69.01 87.75 108.49 131.23 155.97 
73 5.38 14.14 24.90 37.66 52.42 69.1 8 87.94 108.70 131.46 156.22 
74 5.46 14.24 25.02 37.80 52.58 69.36 88.14 108.92 131.70 156.48 



TABLAS QUE DAN LAS ÁREAS DE J.AS SECCIONES TRASVEHSALES 391 

m m m n1 m m m m m m 
h O.Ou 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

-- ---- - - ·----
m 

0.7G 5.04 14.34 2!).14 37.04 52.74 60.54 88.34 109.14 13 1.!)4 106.74 
76 5.62 14.44 2r,.:w 38.01 5;¿.oo 00.72 88.54 100.36 132.18 157.00 
~ ~ 5.70 14.54 25.38 38.\!2 53.06 69.90 88.74 109.58 13i.42 157.26 • 1 

78 5.7í 14.63 25.49 38.3;) 53.21 íU.07 88.03 109.79 13i.65 157.51 
iO !).~5 14.7312!) ü1 38.49 f>3.3 i 70.25 89. 1::\ ll0.0 1 132.R9 157.7í 

0.80 5.!)3 14.83 25.73 38.63 53.53 70.43 89.33 llU.23 133.13 158.03 

0.81 6.01 14.03 2:).8;) 38.77 53.69 70.61 80.53 110.45 133.37 158.29 
82 O.U9 15.03 25.97 38.91 53.85 7U.'i9 89.73 110.67 1:33.61 158.55 
83 0. 17 15.13 26.09 30.05 54.0 1 70.07 80.93 110.80 133.85 158.8 1 
84 6.2:> 15.23 26.21 39.1\J 54.17 71.15 90. 13 111.11 134.ü9 1fl9.07 
85 fi.33 l fi.33 26.33 39.33 54.:33 7 1.33 90.33 111.33 134.33 159.33 
86 ü.4 l 1;).43 26.45 30.47 54.40 7l.f>1 00.53 111.55 134.57 159.59 
~7 6.49 15.f>3 26.ii7 39.61 !54.65 71.69 90.73 111.77 134.81 150.8!) 
88 G.f'>7 l f).63 26.00 3V 7r, flH1 71.87 90.93 111.09 135.05 160.1 1 
89 6.();) 1 :).73 26.81 30.8H 54.9 7 72.0;) 91.13 11 2.2 1 13!'>.20 lli0.3í 

0.00 6.73 1 :).83 26.03 40.03 55.1 3 72.23 {1 1.33 11 2.43 13:).53 160.63 

0.01 6.81 1 1G.93 27.0ií 40.17 5:>.29 72.41 01.53 112.65 135.77 160.89 
02 0.89 1G.U3 27.17 40.3 1 55.4f> 72.59 9 1.74 1 12.87 13li.O I 16 l.l 5 
\)3 G.08 16.14 27.30 40.46 55.02 72.78 0 1.94 11 3. 10 136.26 161.42 
94 7.06 10.24 27.42 40.60 5ri.78 72.90 92.14 113.32 136.50 16Ul8 
05 7.14 16.34 27.54 40.7 4 15f>.\)4 73. 14 1 9:t.34 113.54 1 136.74 161.04 
96 ~ 9•J 1úA4 2 7.66 40.88 [1().1 o 73.3:¿ 02.54 11 3.76 136.!18 162.20 t.--
\17 7.31 16.ii4 27.78 41:02 l>H.26 73.50 02.74 11 3.98 137.22 16:!.46 
!)8 7.40 16.Gf> 2i.!) l 41.16 5(;.43 73.60 02.95 11 4.21 137.4 7 102.73 
0!) 7.·18 IG.iii 28.02 4 1.31 !)(jJ)!) 73.87 !13.1:\ 114.43 137.7 1 1 16~.99 

l.IJO 7 .. )!) l(j 8ii :!1:!. 15 4 1.45 51i.75 74.05 93.3;·, 114.1' 5 13/.9 .) 163.2!1 

- ... 
~ . -

9)U1.10 



392 TABJ.AS QUE DAN LAS ÁREAS DE LAS SECCION ES l'UASVERSALES 

Trocha de 1.68 

SUPERFICIE I>E LAS SECCIONES l'RASVEHSALES PARA TERRAPLENES DE 0 A 10 

METROS DE ALTURA. 

m m 
h 0.00 1.00 

------
m 

o.uo 0.00 8.00 
01 0.06 8.10 
O:t 0.1 3 8.19 
03 0.20 8.29 
04 0.2H 8.38 
05 0.33 8.47 
06 0.39 8.57 

. 07 0.46 8.66 
08 0.53 8.76 
00 0.60 8.86 

0.10 0.66 8.96 

0.11 0.73 9.06 
12 0.80 9.1 6 
13 0.87 9.26 
14 0.94 9.36 
1fi l. O 1 9.46 
16 1.08 0.56 
17 1.15 . 9.66 
1~ 1.22 !.1.76 
19 1.29 !J.>l6 

0.20 1.36 9.96 

0.21 1.43 10.06 
22 1.50 10.16 
23 Ui 10.26 
24 1.64 10.36 
25 1.72 10.46 
26 1.79 10.57 
27 1.86 10.67 
28 1.93 10.77 
29 2.00 10.87 

).30 :t.08 10.98 

).31 2.15 ll.08 
32 2.23 11.19 

S= h ( 6.f>0 + 1.!) h) siendo a= 6.50 

m m m m m 

1 

m 
2.00 3.00 4.00 5.00 6.00 7.00 

--------
19.00 33.00 50.00 70.00 93.00 119.00 
19.12 33.15 {>0.19 70.22 93.25 1Hl.28 
10.25 33.31 50.37 70.43 93.49 110.55 
19.37 33.46 !i0.56 70.65 03.74 11 0.83 
19.50 33.61 50.74 70.86 93.98 120.1 6 
10.62 33.i'7 50.93 71.08 94.23 120.38 
19.75 33.92 5 1.11 71.30 94.48 1:W.66 
19.87 34.08 51.30 71.51 04. i2 120.93 
20.00 34.24 51.48 7 1.73 94.97 12 1.21 
20.13 34.40 51.67 71.94 95.21 12 1.49 
20.26 34.56 5 1.86 72.16 95.46 121.76 

20.39 34.72 fi2.U5 72.38 95.71 122.04 
20.52 34.88 1 52.24 72.60 95.96 122.32 
20.65 35,04 52.43 72.82 96.21 122.60 
20.78 35.20 52.62 73.04 96.46 1!:!2.88 
20.91 35.36 52.81 73.26 96.71 1 123.16 
2 1.04 35.52 53.00 73.4 8 96.96 123.44 
2 1.17 35.68 ~3.19 1 73.70 97.21 123.72 
2 1.30 35.84 :>3.38 73.92 97.46 124.011 
21.43 36.UO 53.f>7 74.14 1:17.71 124.28 
2 1.56 36.16 53.76 74.36 97.96 124.56 

21.69 36.32 53.95 74.58 98.21 124.84 
21.82 36.48 54.14 74.80 98.46 125.12 
21.95 36.64 54.33 75.03 98.72 125.41 
22.08 36.80 54.52 75.25 98.07 125.60 
32.21 36.97 54.71 75.47 99.22 125.07 
22.34 37.13 54.90 75.69 99.47 1:!6.25 
22.47 37.29 55.09 75.91 99.72 126.f>3 
2:t.61 37.45 55.28 76.14 99.98 126.82 
22.75 37.61 55.48 76.36 100.23 127.10 
22.88 37.78 55.68 76.51 100.48 127.38 

23.01 37.94 55.87 76.81 100.74 12 7.67 
23.15 38.11 56.07 77.03 100.99 1~7.95 

m 

8.00 

148.00 
148.3 1 
148.61 
148.02 
140.22 
149.53 
149.84 
150.14 
150.45 
150.75 
151.06 

151.37 
1 5 1.6~ 
15 1.99 
152.30 
152.fi1 
152.92 
153.23 
153,;H 
153.8:) 
154.16 

n1 

9.00 

l SO.O o 
1&0.34 
1 ~1J. ti7 
1 ~ 1.01 
1 ~ 1.31 
181.68 
182.0 3 
182.36 
182.: lJ 
183.03 
18:3.36 

183.70 
184.04 
184 38 
184.72 
l 8f•.OG 
185.40 
185.74 
186.\J 
18G.4' 

8 
2 

186.76 

154.47 
1

187.10 
154.78 
155.10 
155.4 1 
1!)5.72 
156.03 
156.34 
156.66 
1 M.97 
1f>7.28 

157.60 
157.91 

-· 

187.44 
187.7\J 
1!)8.13 
188.47 
188.!S I 
189.15 
189.51 
189.8 
190.1 

4 
8 

190.f> 3 
190.87 

~ 



TABLAS QUE DAN J,AS ÁREAS DE LAS SECCIONES TRASVERSALES 39:3 

m m m m m m m m m m 
h 0.00 1.00 2 00 3.00 4.00 5.00 (i.OO 7.00 8.00 9.00 

------ - ---- - -
m 

0.33 2.30 11.30 23.28 38.27 5G.2(j 77.20 101.25 12 • . 24 158.23 19U!2 
34 2.3 11.40 23.42 38.44 56.4G 77.48 101.:'>0 128.52 158.54 191.56 
35 2.4fl 11.51 :23.05 38.00 5ú.G5 77.71 10 1.76 128.81 108.86 191.\H 
36 2.53 1 l.G 1 23.60 38.77 56.85 i/.04 102.02 12v.on 150.17 19225 
37 2.60 11.72 23.82 38.94 57.04 78.16 IO:¿.z7 1 ~0.38 159.49 192.60 
38 2.6~ 11.82 23.0G 3tUO i>7.24 78.30 102.03 120.66 1 !íü.80 192.04 
3\J 2.76 11.93 24.!0 30.27 57.44 78.61 102.7 120.95 100.12 1oa.2n 

0.40 :l.84 12.04 ~4.24 39.44 57 .64 78.84 103.04 130.24 160.44 193.G4 

0.41 2JH 12.1 5 24.37 30.60 f>7.83 7!J.07 103.30 130.53 160.76 193.99 
42 2.90 12.25 24.51 39.77 58.03 79.30 103.56 130.82 161.08 1 Ü-1.34 
43 3.07 12.36 2-1.6!) 39.94 58.22 79.:)2 103. 1 131.1 (J 161.39 1!)-1.68 
44 3.15 12.47 24.70 40.11 58.42 70.75 104.07 131.30 161.71 195.03 
4!i 3.~3 12.58 24.92 40.28 :">8.62 70.98 104.33 131.68 162.03 195.38 
4G 3.30 12.68 25.06 40.44 58.82 80.2 1 104.5!) 13 1.97 162.35 IIJ5.73 
47 3.3 12.79 2:).20 40.01 59.02 80.44 104. !) 132.20 1G2.G7 196.08 
48 3.46 12.00 2:).34 40.78 59.2:¿ 80.ú6 10:5.10 132.54 102.98 196.42 
4!) 3.54 13.01 20.48 40.95 59.42 0.80 10:).36 132.83 163.30 196.77 

0.50 3.62 13.12 25.62 41.12 59.62 8 l.l 2 105.68 133.12 163.62 197.12 

0.51 3.70 13.23 25.76 41.29 59.82 8 1.35 105.88 133.42 163.05 197.48 
52 3.78 13.34 2:).90 41.46 G0.02 81.58 106.14 133.71 104.27 197.83 
53 3.8G 13.45 26.04 41.63 ü0.22 81.82 106.41 134 00 164.&0 198. 18 
M 3.94 13.:)(j 2ü.18 41.80 G0.43 82.0:) 1Uú.ü7 134.20 l ü4.9 1 198.53 
Mí 4.02 1 ~.ü7 26.33 41.98 G0.6:) 82.28 10ü.!J3 134.58 165.23 198.88 
fJ6 4.11 13.78 26.47 42.15 60.83 82.51 107.19 134.89 165.!í;) 199.23 
;)7 4.19 13.8!) 26.G1 42.32 61.03 82.74 107.45 135.18 ] 6!>.87 199.!>8 
58 4.27 14.00 26.75 42.49 61.23 82.08 107.72 135.47 166.19 199.93 
59 4.35 14.12 26.87 42.()6 61.4 :3 83.21 107.98 13:).76 166.51 200.28 

0.60 4.44 14.24 27.04 42.84 61.64 83.44 108.24 136.04 166.84 200.64 

0.61 4.52 14.35 27.18 43.0 1 1 61 .8:) 183.67 10 .50 136.33 167.16 200.99 
62 4.60 14.47 27.33 43. 1~ 62.?~ 83.91 10 .77 136.63 1 G7.49 201 .35 
63 4.69 14.58 2i.47 43.3:> 62.2::> 84. 14 109.03 136.92 1G7.81 20 l. 70 
64 4.77 14.70 :¿.¡.61 43.52 62.40 84. 38 1 00·30 137.22 168.14 ~02.06 
65 4.86 14.81 27.76 , 43.71 62.66 84.61 100.:)6 137.fi l 168.46 202.41 
66 4.94· 14.92 27.90 43.88 62.86 84.84 1 109.82 137.80 168.78 202.76 
67 5.03 15.04 28.04 44.05 63.06 85.08 11 0.09 138.1 o 169.11 203.12 
68 5.11 15.15 28.19 44.23 63.26 8!í.31 110.35 138.39 169.43 203.47 
69 5.19 15.26 28.33 44.40 63.46 85.55 11 0.62 138.69 160.76 203.83 

0.70 5.28 15.33 28.48 44.58 63.68 85.78 110.88 138.08 170.08 204.1 8 

0.71 5.36 15.49 28.62 44.75 63.88 86.02 111.15 139.28 170.41 204.54 
72 5.45 15.60 28.76 44.93 64.08 86.26 111.42 139.58 170.74 204.90 
73 5.54 1!>.72 2 .91 4:).10 64.29 86.49 111.68 130.88 171.07 205.26 
74 5.63 15.84 2!).06 45.28 64.50 86.73 111.95 140.17 17 1.3!) 205.61 



3{)4 'fABLAS QUE DAN LAS ÁREAS DE LAS SECCIONES TRASVERSALES 

m m m m m m m m m m 

h 0 .00 1.00 2.00 3 00 4 .00 5.00 6.00 7.00 8.00 9.00 

--------------
m 

0.75 ó.72 15.06 29.21 4il.46 64.7 1 86.97 1 12.22 140.47 171.72 205.97 
76 5.80 lü.O :W.30 45.0-! 64.92 87.21 11 2.4!) 14 0.77 172.05 206.33 
77 5.89 1ú.20 20.5 1 4.1.82 ú5. 13 87.4::> 11 2.70 14 1.06 172.37 206.6R 
78 5.98 10.32 20.60 46.00 65.34 87.6'3 11 3.02 141.36 172.70 207.04 
79 6.0 7 16.44 20.81 46.18 6f>.55 H7.02 1 13.29 14 1.66 1t:l.03 20 7.40 

0.80 6. 16 16.Ml 20.9•l 46.36 65.7() 88.1ü 113.56 14 l.OG 173.36 207.76 

0 .81 6.25 1o.68 30.11 4G.M 65.97 88.40 113.83 142.26 1 73.60 208.12 
82 6.34 16.80 30.!W 4G.7t 66.18 88.64 114.10 l42.á6 174.02 208.48 
83 6.43 10.02 30.41 46.90 6G.39 88.88 J 14 37 142.8() 174.35 208.84 
84 6.52 17.04 30.56 47.08 66.60 89. 12 114.64 143.Hl 174.68 209.20 
85 6.6 1 17.1 (j 30.71 47.26 66.81 89.36 11 4.9 1 143.46 175.0 1 209.56 
86 6.70 17.28 31J.86 47.44 67.02 O.üO 11 5.18 143.76 175.34 209.92 
87 6.79 17.40 3 1.01 47.62 G7.n H9.84 1 15.45 144.06 17ó.67 2 10.28 
88 0.88 1 7 .b2 3 1.1 o 47.80 67.4 1 00.08 115.72 144.36 17ü.OO 210.64 
89 6.07 1 7.64 3 1.31 47.98 ú7.25 00.32 1 15.0!) 144.M 175.33 2 1 1.00 

0.90 ";.Oü 17.76 3I .4G 48. 1G Gi.86 00.56 116.211 144.06 176.06 211.36 

091 7.15 17.88 3 1.01 48.34 68.0 ) 90.80 116.53 145.27 177.00 1 2 11.73 
92 -; 2f> 1~.00 3 1.77 4 '.53 ü8.2!) !) 1.05 llfl.8 1 145.57 177.33 2 12.09 
!)3 7.34 18. 13 3 l. !);¿ 4S.71 GR. f> 1 91.20 11 7.08 14!í.87 177.66 212.4!) 
94 7.44 18.25 32.0 48.89 GS 72 ü l'!'i4 117.3ü 140 18 178.00 :¿ 12.82 
!)fi 7.53 18.38 :32.23 40.08 as:n¡ o 1. 78 11 7.63 14G.48 J 78.3:3 ~ 1 3. 1 8 

9G ';' .tl3 18.fl0 3~.30 1 40,;:W G!J. 15 9~.02 11 7.00 14(i.78 178.GG :¿ 13.!>4 
97 7 .7'2 18.62 3~.54 40.4:) G!J.3(1 9'2.27 118.18 147.0!) 179.00 2 13.!'1 1 
08 - •) 

l . ~ 18.7:) 32.1i9 4!J.ü3 Ü'.l.57 02.fll 118.45 14 7.39 17!.!.33 214.27 
!)!) 7.!) 1 I R87 32. '4 40.8 1 (5!),7 0~.';'6 118.73 1-4 i.ü!J 17!J.GG 2 14.63 

l. OU KUU 10.00 3:3.00 ;,u ou ill.tJI) !)3.00 119.00 148.00 1 0.00 21!'1,00 

-· 



TABLAS QU E DAN l .AS .\IIEAS DE LAS SECCIONES TIIASVE BSA LES 3!)5 

Trocha de 1.68 

SUPERrlCIE DE LAS SECC!O~ES TIIASV E HSALES I'AHA COitn;s DE U A 10 MET ilOS 

DE ALTUltA. 

S=h (0.50+1t)+ l.úU sicnJu (t = 0.50 i S,= 1.00 

-
m 111 111 m lll 111 111 m m m 

h o.uo 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 ü.OU 

------~ -- ----
m 

0.00 1.00 11.50 24.0(1 38.:"JO :):j.OO 73.:)0 U-tOO 11 üJ>O 14i.IJO 167.50 
0 1 l. UO 11.62 24.14 38.66 5!).1 8 73.70 04.2~ 1 16.74 14 1.26 167.78 
02 I.Hl 11.73 24.27 38.8 1 5!l.35 73.80 04.43 1 l ü.Oi 14UH 168.05 
03 1.29 11.85 24.41 38.97 5!).53 74.00 04.65 11 7.21 141.77 168.33 
0-l 1.38 11.06 2!.54 30.12 55.70 74.28 94.86 11 7.44 142.02 1()8.60 
05 1.48 12.08 24.68 30.28 55.88 74.48 05.08 117.68 142.28 168.88 
06 1.58 1 ~ .20 24.8~ ;i\).44 56.06 74.68 05.30 117.02 142.54 16!).16 
Oi 1.67 12.31 24.!!5 :30.59 56.23 7U 7 Of>.fll 11 8.15 142.70 160.43 
os 1.77 12.43 2il.OO 30.75 56.4 1 7fl.07 05.73 11 8.3\J 143.05 160.7 1 
09 1.86 12.54 25.22 30.fi0 50.f>8 75.2ü !)5.0! 11.8.02 143.30 IQ0.08 

0.10 ].!)6 12.66 25.36 40.06 66.76 75.40 06. 16 11 i:i.86 143.56 170.26 

0.11 2.06 12.78 2!l.50 40.22 56.94 7f>.66 06.38 11 0. 10 143.82 170.:').1 
12 2. 15 12.00 1 25.64 40.38 57.12 75.86 06.60 11 0.34 1-!4.08 170.82 
13 2.25 13.01 2fl.77 40.53 !)7.20 76.0:) fl6.8 1 110.57 144.33 171.09 
14 2.35 13.13 2f>.9 1 40.60 :)7.47 76.25 9i.03 110.8 1 14!.50 171.37 
1fl 2.45- 13.2!) 26.05 40.85 !'17.65 76.45 07.25 120.05 144.85 1 i 1.65 
16 2.55 13.37 26.l!J 4 1.01 57.83 76.65 07.47 120.20 14:'i. ll 171.93 
17 -2.65 1 13.40 26.33 4 1.1 i 58.01 76.85 07.69 120.53 145.37 172.21 
18 2.74 13.60 26.46 4 1.32 58.18 77.04 !Ji.UO 1:20.76 145.62 172.48 
10 2.84 13.72 26.60 41.48 58 36 77.24 08.12 12 1.00 145.88 172.76 

0.20 2.04 13.84 26.74 41.64 5E<.54 i i .44 98.34 12 1.24 146. 14 173.04 

0.21 3.04 13.06 26.88 1 1.80 1 58.72 77.64 98.56 12 1.48 146.40 173.32 
22 3.14 14.08 27.0:! 4 1.06 58.!JO 77.84 US.i8 12 1.72 146.66 173.60 
23 3.24 14.20 27.1 6 42.12 1 f>0.08 78.04 uo.oo 12 l.f!6 14602 17:3.88 
24 3.34 14.32 27.30 42.28 5().26 : 8.24 fJ!J.2:t 12:.!.20 IJ7. 18 174.1 6 
25 3.44 14.44 27.44 42.44 1 fl0.44 78.44 00.44 1 ~2.44 147.44 174.44 
26 3.54 14.56 2i.58 42.60 50.62 78.64 90.66 122.68 147.70 174.72 
27 3.64 14.68 27.72 42.76 5\1.80 78.84 0!>.88 122.02 147.06 175.00 
28 1 3.74 14.80 27.86 42.02 50.:!8 70.04 100.10 123.11) 148.22 175.28 
29 3.84 14.92 28.00 43.08 60.1 6 7!>.24 100.32 123.40 148.48 175.56 

0.30 3.04 15.04 28.14 43.24 60.34 79.44 100.54 123.1)4 148.74 1 175.84 

0.31 4.04 15.1 6 28.28 43.40 60.52 7!!.64 100.76 123.89 14!).0u 176.12 
32 4.14 15.28 28.42 43.56 üU.70 i9.84 100.08 12!.12 149.26 176.40 



3!)6 TABLAS QUE DAN LAS ÁHEAS DE L..I.S SECCIONES TRASVERSALES 

' 
m m m m m m m m m m 

h 0.00 1.00 :!.00 3.00 ·tOO ;),00 6.00 7.00 s.uo U.OO 

-- -- -- -- - - -- ---
m 

0.:33 4.2!) 15.41 28 .57 43 73 GO.~V 80.05 1 o 1.21 124.37 140.53 1 76.6!) 
34 U5 1il.5:l :!8.71 43.!:l!J ti i.07 ~;O.~ii J 01.43 124.6 1 14!!. 78 1/ti.!Jí 
35 4.4ii 1().05 28.85 4-I.Uf> 0 1.25 80.4:") 101.65 124.85 1f>0.05 1 i7.25 
31l 4.:'\5 1 :i. 77 28.!!0 H.21 O 1.-13 80.0i'l 1 o 1.8 i 12ií.OO 150.31 177.53 
37 4.65 15.8!) 2!J. I3 44.37 0 1.0 1 80.8;j 10'l.O!J l:!fl.33 1 :'¡() 57 177.81 
3!:l 4.76 10.02 2!).28 H.0 -l Ol. tiO <::i J.O(j 11)2.32 120.ii8 150.8 4 178.10 
3ll 4.86 10. 14 2V.42 4·!.70 ti 1.08 8 1.20 102.;)4 125.S2 151.1 u 178.:l8 

0.40 4.!l0 10.26 2!),0¡6 4-1.86 ú2.!G 81.46 102.76 126.06 1 !) l.:l6 178.00 

0.41 5.00 10.38 20.70 45.02 02.3+ 8 1.ú6 102.08 126.30 11)1.62 178.94 
42 f>. 1 7 10.5 1 2V.8 ii 45. 10 02.;)3 8 1.87 103.20 126.!\ii 151.89 170.23 
43 5.27 10.63 2!J.U9 4ii.35 62.71 8207 103.43 120.71) 1 5:!. 1;) 1 79.!)1 
44 5.38 16.7(j 30.14 45.f¡2 02.fJO 82.21:) 10:3.05 127.1J4 152.42 ] 79.80 
45 5.48 16.88 30.28 45.08 ú3.0S 82.-1 103.88 127.28 152.68 180.08 
46 5.M! 1 i.UO :30 . .J.2 45.84 03.26 8Ui8 104.10 127.52 152.04 180.36 
47 5.60 17.13 30.!)/ 46.0 1 03.4 ii 82.89 l04.:l2 127.77 1 fJ3.2 1 180.65 
48 5.70 17.2i) 30.7 1 46.1 7 63.()3 83.0!) 104.5 ;) 128.01 1 :)3.4 7 180.!)3 
40 5.90 17.38 30.8() 46.34 63.8~ H:l.30 104.;7 128.26 1;)3.74 181.22 

0.50 600 ] 7.50 31.00 40.!)0 04.00 l:i3.50 105.00 128.fí0 1!\4.00 181.50 

P/11 (i.] 1 17.03 3l.l ií 40.07 6 4.1 \J 8 :l.71 105.23 1'>8 -- 1 1 ~ 4 ')- 18 1. 70 .V • 1 !) .) ..... 1 

52 6.21 17.7ií 3 J.:W 4G.8:3 G4.37 8 3.V 1 10ií.46 128.09 154.fl3 182.07 
53 6.32 1 17.88 3 1.H -+ i.OO 64.f>6 8U2 1 Oii. 68 1 12f!.24 1fi·Ul0 1 l:i~.36 
54 6.4~ 18.00 :ll.fít-l 47. 16 64.74 8-+,32 105. \) 1 120.48 155.0() 182.64 
f>f) 6.53 18.13 31.73 47.:l3 G4.V3 8-+.fl3 106.14 120.7 3 1!'>5.33 182.03 
5ü 6.63 1!:).2() 31.88 47.00 65.1 2 &4.7-l IUG.32 129.08 1flii.60 183.22 
57 6.74 18.38 32.02 47.ti0 6!í.:llJ 8-+.0-1 100.50 130.22 1fl5.86 183.f>O 
58 6.85 18. :)1 32.17 47.83 65.-l fJ 8fi.1 ii 10fl.81 130.4 i 1 ií6.1 3 183.7!-1 
50 6.05 1S.ü3 32.31 48.00 ü5.67 8;),35 11Ji.04 130.71 15ti.30 184.07 

0.60 7.06 18 .76 3:.!.40 48.1 ü 0:).8() 85.56 1 07 20 130.96 150.66 184.3() 

0.0 1 7.1 7 18.8!) 32.6 1 48.33 66.05 85.77 107.49 131.21 1;)6.03 184.65 
62 7.28 10.02 32.70 48.50 ()(),24 8ü.98 107.72 131.40 157.20 18-+.04 
6:3 7.38 !fi. 1.J. 32.00 48.ü6' 66.42 86.18 107.04 13 1.70 157.46 185.22 
64 7.4\J 1V.27 33.05 48.83 6ü.!H 86.3() 108.1 7 131.!)5 157.73 185.M 
65 7.60 1 \).40 33,:!0 40.01) 66.80 8 6.Go 108.-10 132.20 158.00 185.80 
66 7.7 1 10.63 :l3.3!) 40.17 66.\)!) 8G.~ 1 1 108.63 l :l2.45 ll'l8.27 186.09 
67 7.82 10.06 33.50 49.34 67.18 87.02 108.80 132.70 158.54 186.38 
68 7.92 10.78 33.64 49.50 67.36 87.22 100.08 132.04 158.80 18 6.66 
60 8.03 10.9 1 33.70 49.()7 G/.f)5 87.-l:.l 100.31 13:l.l9 159.07 186.95 

O.iU 8.14 :!0.04 33.04 40.8 4 67.741 87.04 1 OO.M 133.44 159.34 187.24 

0.71 8.25 201 7 34.00 50.01 G7.03 8 i.8ii 1 O!J.77 133.69 150.61 187.53 
72 8.30 20.30 34.24 50.1 8 G8. 12 !:l8.06 110.00 133.()4 150.88 187.82 
73 8.47 20.43 34.30 50.30 68 .3 1 88.27 110.23 1 3-l.l o 160.1;) 188.11 
74 8 58 20.56 34.54 50.52 68.50 88.48 110.46 134.44 160A2 18!l.40 



TABLAS QUE DAN LAS ÁRI':AS DE LAS SECCIONES TRASVERSALES 397 

m m m m m m m m m m 

h u.oo 1.01J 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

------------
m 

0.75 8.60 20.60 34.69 50.60 68.60 88.69 11 0.69 134.69 160.60 188 69 
76 8.80 20.82 34.84 50.86 68.88 88.90 ll 0.92 134.04 160.96 188.98 
¡¡ 8.91 20.05 34.90 5 1.03 60.07 80.1 1 111.15 135.1 9 161.23 181:1.27 
71:l 0.02 21.08 35.14 51.20 ú0.26 89.32 111.38 1:35.44 161.50 189.56 
7U 9. 13 2 1.21 35.20 51.37 60.45 89.53 111.61 135.69 16l.i7 189.85 

0.80 9.24 21.34 35.44 51.54 60.64 89.74 111.8<1 135.()4 162.04 1()0.14 
' 

81 9.3!) 2 1.47 35.59 51.71 ú9.83 89.95 112.07 136.10 162.3 1 190.43 
82 9.46 2 1.69 3fi.74 5 1.88 70.02 90.16 112.30 136.44 162.58 190.92 
83 9.57 21.74 35.90 52.06 70.22 90.38 11 2.54 136.70 162.86 191.02 
84 9.6 21.87 36.05 52.23 í u.4 I 90.59 112.i7 136.05 163.1 3 191.31 
85 9.80 22.00 36.20 52.40 70.60 90.80 11 3.00 137.20 163.40 191.60 
86 0.9 1 22.13 36.35 52.57 70.79 0 1.01 11a.23 137.45 16.'J.67 191.89 
87 10.02 22.26 36.50 52.74 70.08 0 1.22 113.46 137.70 1 163.04 192.18 
SR 10.13 22.40 a6.66 52.92 71.1 8 9 1.44 113.j0 137.96 164.22 102.48 
89 10.25 22.53 36.8 1 53.09 71.37 !l i.G5 11 3.93 138.21 164.49 192.77 

0.90 10.36 22.66 36.06 53.26 71.56 91.86 114.16 138.46 164.76 193.06 

91 10.4 7 22.i!J 37. 11 53.43 7 l.i5 1 02.07 11 4.39 138.71 165.03 193.35 
02 10.50 22.93 37.27 53.61 71. Of> 02.20 114.63 138.07 16ií.31 103.65 
!)3 10,70 23.06 37.42 53.78 72.14 92.50 11 4.86 130.22 165.58 1U3.!J4 
94 10.82 23.20 37.57 53.961 72.33 92.72 11 5.1 u 130.4S 166.8() 194.24 
!)5 IO.U3 23.33 37.73 54.13 72.53 02.03 11 5.33 139.73 166.13 194.53 
06 11.04 23.46 37.88 54.30 ,...') - ') 

/,.,;./ - 93.14 1 16.56 139.98 166.40 194.82 
97 11.1 6 23.60 38.04 54.48 72.92 93.36 l lf).80 140.24 166.68 195.12 
98 11.27 23.73 38.1 9 54.65 73.11 93.57 116.03 140.49 166.05 195.41 
99 11.39 23.87 38.24 54.83 73.31 93.79 116.27 140.71) 167.~3 195.71 

LOO 1l.f>O 24.00 38.50 55.00 73.f>0 94.00 116.50 141.00 167.60 196.00 



398 TABLAS QUE DAN LAS ÁIIEAS lJE LAS SECCIONES THASVERSALES 

Hubiéramos deseado completar estas tablas, calculándolas para. la trocha de O. m. 76; 
pero la Direcciou de Obras Ptíblicas no ha fijado aun el perfil tipo para ella., porque el 
Estatll) no ha proyectado todavía ningun ferrocarril con esa trocha. 

Sin embargo, dejaremos constancia de que el señor Omer Huct, ex-Director de Obras 
Públicas i actual Consultor Técnico del l\1inisterio de Industria i Obras Públicas, la ha. 
aconsejado para ferrocaniles secundarios en diversos informes ( l ). 

Recuérdese tambien que de los 231 i kilómetros de ferrocarriles particulares que 
existen en Chile hai 6 74 kilómetros de trocha de 2', 6" = O. m. 76 o sea el 29.1 ?6 i que 
entre esos ferrocarriles se encuentra el de Anlofagasla a Bolivia, de se¡·vicio interna­
cional, que tiene 924 kilómetros de desarrollo, de los cuales corresponden a la seccion 
chilena 442 kilómetros, i en el cual existen grAdientes hasta de 2.5 ?6. 

Quitratué, 20 de Mayo de 1901. 

SA:STIAGO MAH!N VICUÑA 
(lnjenicro jefe de Sección 

del fci'I'Oc.:uril de Pitrufqucn n. Loncocho) 

(1) Veáse mi libro «Estudio Re lo3 Ferrocarri/ea ChilMos•• por San~iago Marin Viculia (Impren~a 
Cervantes-190 1) 


