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I. INTRODUCCION. 

En la actualidad, e1 diseilo de las estructu­

ras de concreto reforzado requiere de un mejor conoci~• 

miento áe la física, las matemáticas, la economia, e ia 

clusive de la sociologia en algunas ocasiones, pero so­

bre todo de la tecnologia disponible. ?or tal motivo, -

el ingeniero diseaador se ha visto motivado a utilizar 

esa gran herramienta moderna que es la computadora, ya 

cu5 su correct·J aprovechar:.iento puede significar una -

verdadera· simplificaci6n par& la metodología del diSEño. 

Este razonamiento es válido al consiJerar lo práctico 

de un diseilo en el que se puede reducir el tiempo emr,i,­

pleado para su elaboraci6n. 

Así mismo y teniendo como premisa fundamen -

tal el hacer más expedito el proceso del diseno, la pre 

sente tesis pretende aportar una ayuda que constste en 

un •paquete• de computadora y un catálogo de tablas que 

buscan facilitar la labor de aquellos profesionales re­

lacionados con el diseilo y construcc16n de estructuras 
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de concreto reforzado. Y iiiis específicamente er. cuanto 

e •rabes de concreto reforzado, las cuales debido a su -

importancia se consideran como estruc~uras típicas. 

Se hace hincapié en que dentro de las P.9. 

sibilidadcs del disello se debe considerar, no la opción 

"?erfecta y única• ya que ésta no exis~e por diversas r~ 

zones, sino la opci6n adecuada y más realista atendiendo 

a los aspectos más fundamentales del dise~o, que sor.: 

- La seguridad. 

- La resistencia adecuada (la cual·es tl!"a 

consecuencia de la seguridad). 

- E'l comportamiento satisfac:JrL_. en e" .. 

diciones de servicio. 

- El costo (aspecto económico). 

- La vida 11til de la estructura. 

- La geometría (dimensiones y estética). 
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E:l material de este trabajo contiebe un so -

porte teórico actualizado tcimando en cuenta el cnmport~ 

miento bi!sico de las estructuras que traba.Jan a la flp­

xión, y esta completamente de acuerdo con las especifl 

caciones vigentes de las "NORMAS TFCNICAS COMPLEMENTA -

PIAS", aue son la base técnica del reglamento.de C'ms -

trucciones para el Distrito Federal, siguiendo su nomen 

cla t.ura y simbolismo. 

Asi pu~s es válido enfatizar cue el en~~:ue 

empleado esta basado en el criterio de •DISEÑO P~R P~ -

SISTDICIA ULTIMA", considerándolo como el m5s prác~ic; 

(en terminos generales) y con las ventajas que su,oné -

el mismo, como son: 

I. La resistencia a la flexi6n de un miembr·, se 

alcanza en condiciones últimas. 

2. Las secciones de concreto reforz;irlo 517 com?O!. 

tan inelástfJcamente bajo cargas elevadas, e~ 

consecuencia, la teoría elástica no puede ca~ 
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Wllll predicci~n segura de la. resistencia m$xi­

llilf'lie·'ws miembros, ya que las deformaci ·-Ps 

inelásticas no se toman e!". consideraci ~r:: er. 

consecuencia para las· estructuras dis..:fia~~:: -

por el método del esfuerzo de trabajo, St r.e,¡¡_ 

conoce el factor exacto de carga(Cargal.láxima/ 

Carga de Servicio), el cual varía de estructE_ 

ra a estructura. 

3. El diseí!o por resistencia Última permite una 

~elección mas racional de los factores de ca~ 

ga. 

4. El diseí!o por resistencia última utiliza re -

servas de resistencia resultantes de una dis­

tribuciÓn más eficier.te de lns e5fUerz.js perm.! 

tidos por las deformaciones inelásticas, y er. 

ocaciones indica que el método elñs tico <>s mu;,· 

conservadib-. 

5. El diseí!o por resistencia til.ti111& permite al 

·ctiseí!ador evaluar la ductil.1dad de la estruc­

tlll'a en el X"aDgO JnelÁstico. 



6. Es posible diseftar vigas simplemente armadas 

mucho menos peraltadas al utilizar el método 

de resistencia ú1tima a diferencia del diseno 

elástico basado en esfuerzos permisibles. !"n 

consecuencia, existe un buen rar~o de liber­

tad al elegir el tamaño de las seccior.es sim­

plemente reforzadas en el disei'lo por resis-te!! 

cia Última. 

7. Se puede considerar, en general, que al utill 

zar el diseño plA.stico en lugar del el~stico, 

bay un ahorro en acero y concreto de aproxim!!_ 

demente un 25_~ o más, lo cual es muy importa!! 

te~ teniendo en cuent~ que no se compromete -

la seguridad de la estructura, ni los estados 

l!mi te de servicio. 

rl empleo de las tablas de este trabajo per­

mite que, ónicamente con conocer los datos eeométricos 

de la ,sección, y coruiiderand"' las características de -

resistencia de los materiales (f•c y fy) se puedar. cun_z 

cer los elementos mecánicos de flexi~n (momento resisten 



te) y de ta:erza transversal (cortante resistente) que 

resiste cada viga en particul.ar, asi mismo, el procedi 

miento anterior se podri realizar de manera inversa. 

Se elaboró para cada sección propuesta un 

juego de cinco tablas que se podrán utilizar de la manera 

siguiente: 

La primera tabla (p vs. ll!R), permite conocer -

TODO EL BAl!GO de momentos resistentes para cada sección 

conrorme a la cuantia de acero (p) que debe tener la vi­

ga segdn el procedimiento de diseno. 

La segunda tabla (As vs. liffi), asigna a cada 

área de acero su correspondiente momento resistente consi 

derando una gama de berras, que va desde 1 hasta 10 vari 

llas para cada diámetro comercial de mayor uso en la -

práctica constructiva. 

La tercer tabla (Av vs. VR ), permite conocer 

el d14metro de estribos asi como su separación práctica -
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para resistir tuerzas cortantes que deberf. resietir la 

viga que se quiera d1se11ar. 

La tabla 3 (Av vs. VR), se subdivide en tres, 

que son: la 3.A, la 3.B y la 3.C. Las cuales se deberln 

utilizar como se indica a continuación: 

Si partiendo de la tabla l. sabe~os que el 

valor de "P" (cusntia de acero) resultó ser mayor o igual 

que 0.01, se utiJ.izarA la tabla 3.A; para cuando "P" 

toma un valor intermedio entre 0.01 y el valor de "p min" 

se usarA la tabla 3.B, y por 01.timo se cuenta con otro 

conjunto de valores, que son la tabla 3.C para cuando 

npn es igual a "P minn. De tal. tonna que se podrAn in­

terpolar !Acilmente aquellos valores que no sean ~ 

mente los que se encuentran registrados en estas subtablas 

(3.A, 3.B y 3.C) que conforman de concepto n la ntabla 3n. 
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NOTAS ADICIONALES DE LAS NORllAS TECllICAS COMPLEl!EHTARIAS 

DE REGL~ITO DE CONSTRUCCIONES VIGENTE (1987). 

LD.s siguientes notas T comentarios deb•:rán to­

marse en cuenta, para no perder el contexto reglamentario 

del dise!lo de trabes o vigas, que es como las llama el r.!!. 

glamento. 

Los dise!los aqui presentados son jl8ra vigas -

normales, esto es, con una relaci6o L/H mayor que cinco, 

ya que de otra manera se trataría de vigas diafragma, que 

deberán tener un tratamiento aparte, ya que la contribu -

ción al cortante es diferente. 

Siendo Q (factor de cOlll¡iortamiento sísmico, al 

que antiguamente se denominaba como factor de ductilidad), 

una cantidad adimensional definido en las normas técnicas 

cOlllplementarias pera el disefto por sismo, los marcos de -

concreto reforzado 4'111.'PltaO normal con elementos colados en 

el lugar, que cumplan con los requisitos generales de estas 

normas, se disenarán por sismo aplicando un factor ~ igual 

a 2. 

El concreto empleado pe.ra fines estructural.es 

puede ser de dos clases: clase l, con un peso volumétrico 

en estado fresco superior e 2.2 T/c3 , y el concreto clase 

2, con un peso volumétrico en estado fresco comprendido e~ 

tre 1.9 y 2.2 T/m3. 
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Los concretos clase l tendrán una resistencia 

especificada, r'c igual o mayor que 250 !rg/cm2• Asi mi.!!_ 

mo la resistencia especificada de los concretos clase 2 

será inferior a 250 kg/cm2. El. valor nominal de resiste!!. 

cia pa'.ra erectos de disello se calcular~ en ambos casas -

con la expresi6n: 

Para las obras clasificadas cano del grupo A, 

o Bl, según se definen en el articulo 174 del Regl.alllento, 

se usará concreto de clase l. El corresponsable en segur!. 

dad estructural podr& permitir el uso de concreto clase 2 

para dichas obras, si demuestra que el comportamiento es­

tructural. será satisfactorio. 

El Reglamento conserva los m!smos factores de 

resistencia que en su version anterior, que son para ~le!_ 

i6n de 0.9, y para cortante de o.a. 
Las expresicmes consideradas para Ver sie:2pre 

que el peralte DO sea mayor que 70 cm., son las gene~les, 

y para cuando el peral.te resulta mayor se tendr~ que hacer 

una reducci&i del 30:(. Lo cual ya esta inclu.!do en todas -

las tablas correspondientes._ No así para cuando la relación 

H/B sea mayor que ª• en donde también se tendrá'. que reducir 

el valor de Ver; esta Última _ ·,OOlidición ···.DO está consid~ 



rada flll el disello de las tablas presentadas en este trabJ!. 

jo, ya que se ut11izaron secciones con H/B igual a 2, por 

ser estas las mAs canunes. 

J!n tramos comprendidos a un peralte efectivo de 

las secciones donde, en zonas de tensión, se interrumpa -

mls del 33% o se traslapo mas del 50% del refuerzo longi-

tudinal, se hará la reducción del párrafo anterior. 

La separación de los estribos no deberá ser m~ 

nór que 5 cm. 

Las barras longitudinales pueden agruparse con 

un máximo de tres barras, con la salvedad de que en teda -

sección se dispondr~ de retuerzo tanto en el lecho inferior 

como en el superior. En cada lecho el área de refuerzo no -

será menor que: 

A ' - 0.1@" bd 
s "''~ - +:1 

y constar~ de por lo menos dos barras corridas de 

12.7 mm. de diámetro (#4)• para marcos d~ctiles con Q igual 

3 o 4. Además en estos casos los paquetes s6lo podrán tener 

2 barras ,cada uno. 

Cabe hacer menci6n de otra restriccion que puede influir 

de manera importante en el disello, ésta es el anclaje, y 

los i!'equisi tos complementarios se mencionan en el punto Z 

de las normas técnicas complementarias del reglament.J. 
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A.,,fyv :0- 006Abfy 

Ay;;. #2S 
s, <: d/2. 
Ay. fyv .troy C!sfuerzo de flu~.,ci1del eni•bo 

At• fy .1rH V esfuerzo de í'uenc.a da 13 mrra 

lt>ngitudinal de mayor dláml'tro 

l 
. .,.,,.,,.rr; 

SI" ;~ ::in111U05 dal ~tribo 
d/4 

No 5a tr.ulapari refuerzo longitudinal en 21 

11 Rtfu..-zo longitudinal y tranrver&al 

bl Anc•11¡" de u fuerzo longitudinal de vig1 

Requisitos de refuerzo en vigas. 

u 

Requisitos de 

armado para -

articulaciones 

plásticas. 



·rr. TÉORIA FUNDAJIE:17AL. 

II.I FLEXION. 

LA SECCI')lf HO!JOGENEA. (Obtenc16n de la F6rmula de la !scuadria), 

Considérese una viga prismática de sección re,g_ 

tangular, hecha de un material hom0géneo, libremente apo­

yada en sus extremos y sujet;a a una carga unif~rmemente -

repartida en todo su e lar'>, Fi;¡. l. 

t 
IVt 

t 
1 J_ ---" 

l 
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La hipÓtesis de este análisis es la de les sef_ 

clones planas dt1 Bcrnoulli, cuya actualidad avala el re-­

glamento,. pues la rnencima en primer lugar en el F:ru·y, -;;.(; 

prescribe para la obtención de las resistencias de riist.:1 , 

Artículos 2.1.1 y 3.2. 

a)La distribución ~u deformaciones unitarias longitudina -

les en la secci6n transversal de un elemento. es plana. 

Otra interpre:aci<Xi de estG hipótesis, es cuB 

los esfuerzos longitudinales de una sección transversal, 

son directamente proporcionales a su distancia al eje ne~ 

tro de la secciÓn. 

La acci6n flexionar.te externa mostrada en la 

figura l..a, provoca los esfuerzus ilustrados en el rlia-­

grama, Fig. l.b, compresiÓn en las fibras superiores y -

tensi6n en 1as inferiores, pasando por un punto de es -­

fuezo nulo, llamado eje neutro de la sección. Los esfue.r_ 

zos actúan en forma de cuitas triangulares sobre un área 

de ancho b y altura h/2, cuyas resultantes son C y T, 

iguales y de sentido contrario y que, a una distancia "!1 



tre s! de 2h/3, Integran el romento resistente ce la se~ 

ción. Como la altura de las cu/las es igual, los esfuerzos 

máximos de las mismas son iguales y pueden llamarse sim­

plemente f. De igual manera, las deformaciones unitarias 

superior e inferior ile la secciÓn, son iguales y pueden 

ll.amarse simpl.emente € , Fig .le. 

Se tendrá por e<;uil.ibrio que: 

C -T-~bh_Hh . - - 1.l(';!- 'I 

y el momento resistente:, es: 

que se puede escribir como: 

Que es la fórmula de una secciÓn rectangular 

homogénea sujeta a flexión, en donde: 
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es el módulo de sección de la misma, r en este caso 

no debe sobrepasar los valores de est'uerzo admisibles 

para el material del que se considera hecha la sec­

ción. 

15 



LA SECCION NO HOWOGENEA. Dise~o por resistencia Ultima. 

Humerosos investigadores, de entre los cua-­

les sobresali6 Charles ".Vhi tney, hicieron especial hinc~ 

pié, en el hecho de que conforme se sobrecargaba la se~ 

ci6n de concreto reforzado, es decir, que si se rebasa-

ban los valores dados de trabajo en los esfuerzos admi-

sibles, se alteraba el diagraoa de esfuerzos correspon-

diente, creciendo la cuña que operaba arriba del eje 

neutro, hasta unr:t forma parcir:.l.=.~nté parab1.)llca, que ig 

crementar.do bastante la fuere,. c"°'presiva resultante en 

el concreto elevaba sustancialmente el momento resisten 

te de la secci6n a la falla. 

Fi~UY'Q. l.. 
{r- r,.te) 

r [ hs.J-c 
V 

1 ¡-_-:~~~_-:[-=---+ ~-------- •T 

16 



-j'---- -

E..N. -------

e i 
d E.N.° 

i T ------ T ------=======-----
J) z-. "'\"''~ª ,¡. ..f ..... .,. .i. 

Fi3urci. l. 
0 ... P .. ,t.) 

W~it •• !I ..Je,..,, .. ..¡ R~li.-tº 

La figura r. muestra esta variaciÓn al incre-

mentar el esfuerzo, mostrando finaln:er:tc la llamada ' 

•zona equivalente de esfuerzo de compresión• y el esfue.i: 

zo del concreto que opera en ella. 

Por tanto, hubo en todo esto un cambio grande 

y positivo en l::> concernie,.,te al disG'lo: sir cambiar ~t.:!:, 

tancialmente el concepto y el val0r del fact~r de se~urf 

dad a la falla del concrda, se increm<mtc' el momento rs:, 

sistente de la sección par medio de una utilizaoi~r más 

racional de la capacidad áel concreto. El factor de seg'.!, 

rtdad se 0btiene ahora pnr n;edio de factores de carga ;.· 

cocficien tes r"ductiv'>s. 

17 
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Como ahora los esfuerzos salen de la za:ia de 

esfuerzos admisibles, que se encontraban dentro de la Z,2. 

na el~stica de los diagramas de estuerzo-<ieformecion un.!, 

taria, para caer en la zona inel~stica o plástica de los 

mism08, este tipo de diseHo se ha llamado •Diseno por R.!!. 

sistencia U1tillla•. 

FORllULAS DE FLEXION 

La figura 3. muostra el diagrama de esfuerzos -

a la talla de una· viga, incluyendo la zona equivalente 

de Whitney y el diagrama correspcllldiente de deformaciones 

unitarias para wia secciÓn sujeta al disedo plástico. Las 

bi¡ic;tesis dadas ¡¡or el regl!lDlento para este criterio de -

diseno, Articulo 2.1.1, son: 

a) La distribución de deformaciones unitarias 

longitudinales en la secc1Ón transversal -

b) Existe adherencia entre el concreto y el 

acero de tal manora que la deformaciái UD! 
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.-:''·' ;.-:\'..· .:':_. 

tnria del acern ~es ig~ á c1a\idéL conéreto 

adyacente. 

c) Fl concreto no resiste esfuerzos de ten -­

si6n. 

d) La deformaci6n u.~itaria del concreto cuan­

do alcanza su r&sistencia es de 0.003. 

e) La distribución ~e esfuerzos ,de compresinn 

en el c~ncrot~ cuer.Co alear.za la resiste~-

cia es uniforme en ura zona cuya profur.c! i -

Cad es de 0.8 vects le. del eje ncutrr_,, Ce­

finido este de acu;,rc':> c::>n las hip6tesis -

anteriüres. Fl ~sfuerzo ur.if~rme se tomará 

igual a 0.'15 f*~, si f*c es menor ·> igual 

que :'50 Kg/cm'Z (caso usual) e igual B" : 

( l.05- (f"c/1%6J) )• f 1c, si fl•c es ma;¡or 

que 250 Kg/cm2 • 
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l 
Fl ?cglamento define a 0.~5f*c=~''c ~l a~~e 

es el valor que ar>ci.recc en las figuras 2 y z, y en las 

deducciones que siguen, ya que CCJmo se di~" ant.:.s, 4ste 

es el valor correspondiente al caso usual, donde f~c es 

igual a 0.8 de r•c. 

31 se llamR e a la profundidad del tlje neu~ 

tro segun la hip6tesis (e) anterior, la profundidad dé 

la zona equivalente será • a= 0.'3c tt, eettaci~n que div!. 

dide entre el peralte efectiva"a: hace: 



;·1 brazo del par resistente de la secci6r. vale! 

cd = d - ~ = d ( 1- -ia-) 

i!d= d Ci-0.Sq) 

'.a fuerza interna -Oe compresión, val.e: 

Y el momento resistente de la seccil>r. con i·especto 

al. concreto, es : 

MR=FR-c·~d = ht~ ba.d (i-0.514) 
= fRt~ b(-a=-) cl1 (i-0.5f:\.) 
=F11.f~ b J1~(i-0.5 e+) 

~1 se llama ~u al coeficiente de f lex1Ón, 

Ku== F:t f~ 'l (1-0.5 'l) 



Se tiene finallllente: 

d -~ M11. ' 
- Kv b 

:i mOCJento resistente con respecto al acero, ya que la· -

ter.sión en el acero es n T:.t..s•fy ", vale: 

Llama!!do: 

Qu =FR. f~ Ci-0.5 ~) 

Se tiene: 

A Mft 
s= Qu·d 

Ahore bien, el equilibrio de la secc16n exije que: 

C=T 
fc·b·a. ==As ·.f ~ 

Y entcmces: 



Pi se define al porcentaje de. acero como: 

De donde: 

?emplazando a "G" por su valor en las ecuaciones obteni­

rlas para !lF con respecto al concreto, se tiene: 

Fcuacion cuadrática en p que sirve para conocer el por-­

centa ,je de acero de la secci6r: a partir del mnmento re-­

sistente y sus dimensiones by d. Operando la ecuacif.n -

cuadrática e igualando a cero, se tiene: 

Se pueden resumir l.as ecuaciones de flexi6n -

para una secci6n rectangular reforzada a la tensi6n (o _ 

simplemente reforzada) que será el prototipo de las sec-

ciones consideradas en esta tesis, de acuerdo con el crl 

terio de disetlo por resistencia óltima en la siguiente -

manera: 



~esu!rT'le.n. 

3) 'Z = ( 1 -0.5 q.) 

~ Ku= fRf~ 'l-(l-0.5q.)=~ 

~ A - MR 5¡ s- o....d 

t) 

1) 



Ya que el disefto por resistencia &ltima es~~ 

basado en la falla compresiva d "1 concreto y la nu~n-­

' ct-a -del- acero, como extremos de es forzamiento para los 

materiales, e~ importante conocer que tipos de falla 

pueden ocurrir y entonces, preveer que estos sean lo 

m~s adecuado para la seguridad de la pieza. 

LA·SFCCION BALANCEADA. 

La __ secció'n o falla balancc;ada ocurre cuandn 

ambos materiales (concreto y acer0) simulttr.eamer.te, a.!_ 

ca~ian los esfU~rzos máxiDOs previstos, o sea, lns que 

provrycan sun deformaciones unitarias máximas. Para el 

concreto seha fijad'l esta deft-lrmació'r. un'taria c•)mO 

Eu= O.OOZ y para el acero E~= f'y /Fs. LR figura 4. mues­

tra los tres tipos de falla que pueden ocurrir a la se_g_ 

ci6n teniendo a 1a balanceada como intermedia. 
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E•=0.003 

Es~E~ 

o.) Secci&. S..liretor•a.~ 
e~=f~/Es 

b) Sección Ba.ICU1oea.da. 
!.s4E~ 

c.) s ... i.r. S.\ruret>r•a.~ 

Figura 4. 

Fn las fallas balanceada y subreforznda ocu-­

rrer. en la forro" siguiente: al incrcmcrtar la carga, el 

acero tiende a sobrepasar ln def'Jrmaciór. unitaria de --

fluencia, presentando r:: ~fnrmr-i.ci %CS rela ti vamt..:L t~ ~: rar1-­

des, lo que htice que ~2 l:lcvc f;!l 1.:Ju r.E::utrC1: esto hn'!e -

cue la zona equivalente ds compresi(,n se r~duzca, provo-

candose el colapso de la viga por aplastamiento del con­

cret~. Sin que "1 acero se rompa. S1. colapso es, en este 

caso, siempre advertido pur sigrios que indican que va a 
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·ocurrir: demasiado crecimiento de las grietas de tensión 

(en tamafto y ndmero), ltl. que se acompafta un flechamiento 

excesivo, etc. A este tipo de falla se le conoce como f~ 

lla dúct11. 

:n la falla sobrereforzada, los signos previ"s 

anteriores r.; existen. La mayor cuantía ep acern Rpcr.as 

lo hace alargarse para un par mec~nicn intcrnn que Ju~r,~ 

estar ponie~do en peligro la estabilidad de la pieza, -­

por el apl~stamicnto s~bito '.iel concretn. :·sta falla es 

de tipo frágil. :'s por esto c;ue en general los reglamen­

tos de construcción pruhlben este tipo de sección para -

el disefto. El Reglamento del Distrito Federal no es una 

excepción, puesto que en su 111.rticulo 2.1.2.b prescribe -

como refuerzo mñximo al de la sección balanceada para 

cargas muertas y vivas usuales, y 0.75p·bal cuando se in 
cluyen las accid&ntales (viento o sismo). ;o-s decir, se -

preveé u.~& falla de tipo dúctil. 

Fxiste un tercer tipo de falla auc ~curre pa­

ra secciones deshusadamerte poco reforzaGas, en las que 

incluso no se ha cumplido con la cuantía mínima de acer· 



prescrita por el Reglamento a un elemento reforzado a la 

flexión o por tem¡¡eratura. Mu!, la cantidad é.e 'le ero 

?Usde no ser ~pta para rcsi~tir ni lns momentos prov~ca-

dos en la pieza por la temperatura o el pes.:i propin. Al 

monrJr esfuerzo extra el acero se rompe y sobreviene el -

colnpsn cic·la piezE.. Ee le puedt.: c~msiderar C'1mo ur.:i. ~t..:=, 

ción sumamente subreforzada y ocurre generalmente oor --

error. 

IJtra forma de nombrar a una sección subrefor­

zada' puede ser el llamarla "sección aperaltadan, ya que 

si a una secc16r. daca se le disminuye el acero de refueL 

zo sin disminuirle las cargas, es decir, el par mec~nico 

interno, habrá que aperaltarla para satisfacer la resis-

tencia que requiere dicho mo::icnto. 

Por otra parte, en la ::'igura 4. inciso fb), 

por geometría se tiene: 

d ~ e 
(f~/Es) + 0.003 d 

0.003 
(~~/Es)+o.oo~ 



rl valor del porcentaje balanceado, a partir de la fór-

mula ya obtenida para npn, queda: 

P == '} t~ -:: O.S ~_h_ = ..fi. '!- O.'i X o.00'3 
f'j d f~ ~'j (~'j/t.s)+o.oo?i 

Dando para Es. el valor de 21.106 , se tiene: 

cue es el valor dado p~r el ftglawcnto. 
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II,2 CORTANTE, 

Los experilllentas can vigas de concreta refor­

zada normal can refuerza adecuado en el alma indican que 

la fuerza cortante no tiene influencia patente en el de­

sarrollo de la capacidad a flexi6n, lo que permite al d! 

se~ador ignorar la 1nteracci6ci y manejar por separado la 

flexión y el cortante. Sin embargo las estudios sobre la 

distribuci6n de loo esfuerzos en un material compuesto -

como la es el concreta ref?rzado, muestran GUe existe una 

relacion íntima entre la flexión, cortante, adherencia y 

anclaje en el clara s0111etido a cortante de una viga, CUa!! 

do se requiere transmitir grandes tuerzas cortantes a tr,! 

ves de una secci6n en mocnenta 61.timo, se puede afectar la 

distribuc16n de las deformaciones por flexión en el con­

creto y el acera. Las fuerzas cortantes en las vigas de 

gran peralte también pueden ser tan daninantea que goeie!. 

nen la resistencia del miembro, inhibiendo el desarrollo 

de toda la capacidad.· f"lexi6n, que se obtiene de los prin­

cipias presentados en el desarrollo de la teoría de flexión. 

lo cual se menciona en l.os comentarios adicional.es de las 

normas técnicas, respecto a las secciones de peralte mayor 

a igual a 70 cm. 
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una muestre del criterio anterior se observa en 

los diseaos permitidos por el reglamento del D.D.F. 

Pare cuando se presenten cargas accidentales, 

sismo o viento, se tiene especial cuidado en realizar un 

diseao en el que se anule toda posibilidad de que los el~ 

mentos estructurales fallen por cortante, es decir, de m~ 

nara frágil. En el caso de las vigas se debe asegurar la 

ductilidad del elemento para que la resistencia a cortante 

del mismo sea mayor que la resistencia máxima a flexi6n. 

Los esfuerzos cortantes, en especial pe.re el 

caso de las vigas, pueden ser verticales y horizontales. 

Los primeros se producen como resultado de las cargas ver­

ticales principalmente, la fuerza de gravedad y la geo­

metría del ele111ento, y los segundos producidos por los e­

fectos de tensi6n y compresión producidos por la flexi6n 

del elemento. 

La canb1nac16n de dichos esruerzos producen -

fuerzas resul.tantes en un plano principal a 45° (general­

mente) respecto el eje neutro, produciendo egrietaJDiento 

bajo cargas relativamente bajas. La siguiente figure eje~ 

plitice dicho ten6meno, llamado t811lbián de Tensión Diagonal. 
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Ágrie+n.m\cnto ?rodoc.ido 
por lo. +en~ión dia.jona.I 

Cabe aclarar que las expresiones que calculan 

el diseao por cortante para vigas de concreto reforzado, 

reflejan los efectos de las variables principales dentro 

de losl limites de la información experimental. 
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llil!llBROS SIW REFUERZO TP.ANSVP11SAL. 

El erecto de la fuerza cortante en un elemento 

se puede calcul.ar (medir) obteniendo el esfuerzo cortante 

nomll.nal (vu) • 

vu 
vu;----

bd 

Donde: vu: esfuerzo cortante nominal er. una 

seccion transversal. 

VU: fuerza cortante externa en la sec-

ci~n considerada, correspondiente 

a la carga do diseao. 

b: 
, 

ancho de la seccion. 

d: peralte efectivo. 

Para Ver: Esfuerzo cortante ~ que resiste el 

concreto. se tiene que: 

Ye-..= (o.'l.+ 3o p) H b d .fft , 
Ve-..= o.s FR bd .ff\ , 

Si p<0.0\ 

s• p)0.01 

Siendo F.R.: factor de resistencia o.e 



KIEllEROS CON REl'IJE!lZO TRANSVERSAL. 

Por lo general se considera que cuando la resi~ 

tencia a cortente que puede soportar el concreto es menor 

que la fuerza cortante que debe resistir la viga, se nece­

sitará de la utilizaci6n de estribos, lo anterior es ci~rto 

mas no limitativo, ya que existen otras dos razones para 

la coloeac1~ de estribos: 

a) Por el procedimiento constructivo (facilidad er. el ha­

bilitado). 

b) Por Reglamento, ya que especifica una cantidad mínima 

de acero transversal. 

El reruerzo transversal mas com11n es, como ya 

se sabe, el formado por un conjtmto de estribos, ya sean 

inclinados o verticales que por facilidad constructiva son 

los más usados, el reglamento actual también considera que 

se ¡roede utili~ar malla electrósoldada. 

También se pueden utilizar como refuerzo trans­

versal el retuerzo lODgitudinal, prolongandolo mas allá de 

donde deja de ser neuesario por flexión y dobl{ndolo de ma-



nera que atraviese la zona de tensiones diagonales mas siA 

nificativas. Además hay que aclarar que para que sea efes_ 

tivo este dl.timo procedimiento hey que anclar dichas barras 

longitudinales en la zona de compresión. 

La siguiente figura representa el refuerzo 

transversal: 
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La natura1eza re1ativamente comp1eJa de une fa-

11e por cortante comparada con una rel1a ddctil a flexi6n 

determina 1a conveniencia de diseftar los elementos de ma­

nera que su resistencia a cortante sea igual o mayor que 

su resistencia a flex16n. 

Para asegurar una falla ddctil a f1ex16n, el 

Reglamento contiene criterios de esta naturaleza así como 

restricciones que al CU!llplirse aseguran un dise3o adecua­

do. La determinac16n de la cantidad de refuerzo por cor­

tante se basa en una forma modificada de la analogía de la 

armadura, 1a cual establece que el refuerzo por cortante 

resiste la totalidad del cortante transversal. llUJllerosas . 

investigaciones indican que se puede suponer que la resis­

tencia a cortante proporcionada por el concreto es igual 

al cortante que produce el agrietamiento inclinado: por 

consiguiente, es posib1e diseRar el refuerzo por cortan­

te en tal forma que soporte el exceso de cortante que no 

resiste el concreto. 

Solamente será necesario considerar algw1as se~ 

ciones de control (criticas) a 1o 1argo del elemento: la 

separación requerida de1 refuerzo por cortante en los pun 

tos intermedios genera1mente es evidente a partir de los V!!_ 

lores calcu1ados an los puntos de control. 
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Con el fin de evitar que el ancho de las grie­

tas que aparecen como seftal de \UI esfuerzo cortante alto 

sea excesivo, el reglamento indica que el acero tranaver­

sal tenga un esfuerzo de !luq¡:ia mAximo de 4,200 kg/cm2 •. 

Se debe tener en cuenta que, para que el refuer. 

zo transversal sea realmente efectivo debe colocarse con 

separaciones tales que cualquier grieta inclinada poten­

cial que pudiera formarse sea cruzada cuando menos por un 

estribo. 

La ductilidad de la viga so incrementa al pro­

porcionar confinamiento lateral al concreto sujeto a com­

pres16n. AdemAs de lo anterior el retuerzo transversal 

realiza la importante runci6n de mejorar la capacidad por 

adherencia del elemento. 

CUando la ruerza cortante VU sobrepasa la res!§. 

tencia del concreto es preciso suministrar refuerzo por 

cortante para soportar dicho esfuerzo de cortante. 

El. cortante se celc'!!l.a CO!l la eouaci6n que da 

el Reglamento, y que es la siguiente: 



Donde: 

5- FR Av h d (sen.e-+ cos-0.) 
\/u-Vea 

s: separac16n en cm. 

!'11: factor de resistencia. 

Av: area transversal de acero (cm2). 

fy: e•fuerzo de fluencia del acero (kg/cn2). 

d: peralte efectivo de la sección encm. 

O· Angulo del refuerzo con respecto al eje de la pi:a. 

vu: tuerza cortante de diseno en kg. 

Ver: contr1buci6n del concreto en kg. 

Si se utilizan estribos verticales ~ -&= '10' 

Por lo tanto queda finalmente: 

V - FR Av t~ d +V U- S ' Cll. 
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Para calcular Ver hay que 1aber que cantidad de 

acero axial (para tenai6n) existe, esto es: 

Si. 'P < 0.01 ..:;. Vt.11."= fw. b d ( 0.2. +30 p) q\ 

Pero para completar el cilculo HBJ' que revi.sar 

que se cumplan las siguientes restricciones que marca el 

Reglamento, de tal rorma que podrln restringir los va1o­

res ya calcu1ados con las t'ol'lllUlas o expresiones anteri,2 

res: 
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III. PROGRAl!AS DE COllPUTADORA. 
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Las siguientes son de manera sucinta las prin­

. cipales razones por las que se realizaron los programas en 

lenguaje COBOL1 

l. COBOL ea un lenguaje fácil, claro y expl,! 

cito, debido a su estructura, que consta principalmente de: 

a) Divisi6n de identificac16n. 

b) Divisi6n de ambiente {archivos, hardware, etc.). 

c) Div1si6n de datos. 

d) Di11da!6n de procedimientos. 

Esta estructura permite tener programas muy bien docwnen 

tados. 

2. COBOL permite dar mantenimiento al pr~gra­

ma sin necesidad de reescribir el m!smo desde en prJ nd­

pio, lo cual no se da normalmente en otros lenguajes C'''"" 
FORTRAN, C, PASCAL O BASIC. 

3. COBOL permite que los nO!llbres de las varia­

bles y las rutinas sean largos y 16gic~s, ademas realiza 

el manejo vectorial de una forma más sencilla que la quo 

ofrecen otros lenguajes. Por lo tanto los programas q~e se 

generan no resultan criptográficos, es decir de difícil 

interpretaci6n. 
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4. Muchas versiones de COBOL, incluyendo la que 

se utiliz6 en los programas presentados, manejan funciones 

matemáticas de alto nivel (circulares, logarítmicas, etc). 

5. COBOL permite un dise6o de reportes que son 

agradables a la vista, lo cual raclita su comprenst6n para 

el usuario. 
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._,·._;-1· 
. 2 

'·> ~ 
·-s:·· .. 

1 
9 
9 

10 
11 

:i:? 
13 
14 
15 
lo 
17 
IS 
19 
20 
21 

: :!:: 
~3~ 
24 
2S 
26 

' ~7 
28 

. -20 

JO 
J1· 
32 
33 
34 
35 
36 
37 
JB 
39 

'º 41 
<2 
'3 
44 
4S 
46 
41 
48 
49 
so 
SI 
52 
53 
54 
SS 

25-Jul-t9ae te:1e:4 
2S-Jul-t7BB 11:on1 

, ··'<-Ú1CNTifJCATIDN 
PROGRAH-1[1, 
AUTHOR, 
tNSTALLATIONo 
I•ATE·UJ::ITTrtJ, 
C•A TE-C0/1f' tLErt. 

(tJVISION • 
TAflLA.l. 
f'ABLD l'\OHO HICHAUD. 
UNIVERS[[ll\0 NACIONAL AUTONOHA DE HEXICO, 
ZJIJUll/87, 
~J/ JUt1.197, 

tRElíAf..h ~, 
• uuu.uuuu.u. *Uº********* •ttU.t.:n•nU••UU****º 
t t REPORTE OE TABLA 1 * 
• .. •• ****. * ...... ** * * * t'' *'. * * * **** ** ********'***••t••• **** 

SECURIT"f, F:STE F·ROORAHA ES PROf'[E[lA[I DE 1.A UNAH, 
EllVlROHHENT DJVISION. 

• 
• 

• 
• 

COUFIGURATION SECTIDN. 
SOURCE-COl1f·UTEf..', MlCRO-VAX. 
O&JECT<0!1F'UTEF:, HICRO-VAX. 
:Nf'UT-OUTF·UT SECTIOtl, 
FIL.E-CONTROL, 

SELECT REf'ORTE ASSIGN TO TA~LA.1, 

DATA IliVISION, 

FILE SECTIQU, 
FCt REPORTE 

LA BEL RECOFW l S STANDARD 
RECQR[t CONTA INS BO CHARACTCRS 
DATA RECORD IS LINEA, 

01 LINEA PIC X<BO>, 

~Qf.·l\IllG-STORACiE SECTIOU, 

01 VARIAflLES, 
05 COUTADOR-LINEAS f'IC 9COJ> VALUE ZEROES, 
os CONTADOR-PAGINAS Pre 9(03> VALUE ZEROES. 
O!i LI "E:A-TEHPORflL f' le X eso) VM UE Sf'ACES. 
05 RESPUESTA PIC XtOll VALUE SPACES, 
05 F-f'RJHA-C PIC 91031 VALUE ZEf\OES. 
05 RAIZ-F-PRIMA-C PIC S9C IOlV9<8> VALUE ZEROES, 
OS F-Y f'JC 910-4) VALUE ZERO~S. 
05 B PlC 9103) VALUE ZEROES, 
05 H f'IC 9COJl VALUE ZEROES. 
05 P-HIN f'IC S9110>V918) VALUE ZEROES, 
OS F-ASTEf\ISCO f'IC S9C10)V9C8l VALUE ZEROES, 
05 F-BIPRJHA-C PIC S9CIOlV918) VALUE ZEROES, 
úS f··lf f'IC S9110>V91Bl VALUE ZEFWES, 
tiS P-MAX PIC S9{10)V9C8> VALUE ZEROES. 
es R f'IC S9110)V9C8> VALUE s. 
OZ DELTA f'IC S9ClO>V918> 'JALUE ZEROES, 
OS RAHGO f'IC S9CIO>V9C8l VAl.UE ZEROES. 
OS PORr.ENTAJE-ACERO PIC S9110lV918l VALUE ZEROES. 
(i~ lt f'IC S9<10>V9CB> V/1LUE ZEROES, 
OS 11-R PIC S9C10)V9t8l VALUE ZEROES, 
VS F-R P?C S9<10JV9<Bl VALUE ,9, 
OS l PIC 9CCISJ VALllE ZEROES, 
05 J PIC 9COS> VALUE 1, 
05 ~. f'IC 9105) VALUE ZEROES. 

56 .. 
57 01 FORHATO, 
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"ª 59 
60 
61 
62 
¿3 
6• 
65 

•• 67 
•e 
69 
70 

'71 
72 
73 
74 
75 
76 
77 

.-79 
79 

ªº 81 
82 
83 
84 
DS 
86 
87 
ea 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

... :,_'<::-, :~: < 
·,03 'ENC-1. 

: ."" OS FILLER 
·; ·. _'.: 05'' FILLER 
.--'._'·TAIILA _fl ~. 

- .·:03 ENC-2; 

PIC XÓ6> VAl.UE Sf'ACES, 
p1c-xco9> VALUE 

OS FILLER PJC X<15) VAt.UE Sf'ACES, 
·os:FILLER PIC X!SO> VALUE 

:?S-Jul-1988 ·tBJ18l4 
25-Jul-1999 11ion1 

•p CPorcent.aJe de acero) vs HR CHoaent.o Resistente)•, 
' 03 ENC-J, 

05 FILLER 
05 FILLER 

PIC XC21 > 
PtC X<39J 

VALUE Sf•ACES, 
VAL U E 

'Villas Rectans:ul~reio 
OJ ENC-4, 

Si11,.le•ente Araadas', 

05 FILLER 
OS FILLER 

oJ ENc-s. 
05 FILLER 
05 FlLLER 

'Hat.eria)es', 
OS FILLER 
05 FILLER 

'Seccion' • 
03 EtlC-6, 

05 F JLLER 
05 FILLER 

OS ENC-F'-PRIHA-C 
05 FJLLER 

' Kslca.2'. 
OS FILLER 
05 FILLER 

'b ••• 
05 ENC-fl 
05 FILLER 

03 EUC-7, 
05 FILLER 
05 FILLER 

'tw .. •, 
05 EtlC-F-Y 
05 FILLER 

' K'!l/c•2', 
05 FILLER 
05 FILLER 

'h • , • 
05 ENC-H 
05 FILLER 

' Cll' o 

OS flLANCOS 
05 OU [ONES 

03 ENC-8, 
05 FILLER 

PIC Xl37> VALUE SPACES, 
P!C XI06> VALUE 'DATOS:', 

P!C X(:?OJ VALUE SPACES, 
P!C X< tOJ VAL U E 

f'IC X<JB> VALUE SPACES • 
PtC X<07> VALUE 

PIC XC 16) VALUE SPACES, 
PIC X<06J VALUE 

PIC zzzz, 
PIC XC09J VALUE 

PIC Xl11J VALUE SPACES, 
PtC XCO<I J VALUE 

PJC ZZZ, 
PIC XCOJJ VALUE 

PIC X< 16) VALUE SPACES, 
PIC X(Q(I) VAL U E 

Pre zzzz. 
PIC X<09> VALUE 

PIC X{11) VALIJE SPACES, 
PIC X<01 > VALUE 

PIC zzz. 
PJC X<OJ> VALUE 

PIC X(80) VAl.UE ALL 
PIC XCBO> VALUE ALL 

PIC X<BO> Vftl.UE 
'1 PorcentaJe 1 Ho1urnt.o 11 Porc•nt~Je 1 Ho•ent.o 11 Porc. 
'•ritaJe 1 Ho11ento 1 ', 
03 ENC-9 • 

05 FILLER PIC XCSOJ VALUE 
'I De 1 RnUt.ent.• 11 De 1 Resi'it.•nte 11 

44 



122 
123 
12 .. 
125 
126 ' 
127 
129 

- 129>:· 
130 

.131 
132 

:133 .. 
134 

:135 
136 

"J.37 ;-_ 

138 
139 
140 
141 
142 
143 
144 
1-15 
146 
1<7 
l<B 
149 
150 
151 
152 
153 
154 
155 
156 
157 
159 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

"º 171 

• . 01 DETALLE~ 

• 
• 

• 

02 RENGLONES 

03 ~:H~~~l~~=~RS l TIHES1 Pié: 
OS PALIT0-1 PIC 
()5 DET-PORCENTAJE-ACERD PIC 
05 f'ALIT0-2 PIC 
O!i DET-H-R PlC 
OS PAL ITO-l PIC 

Pí<OCE[IURE DIVISIOU, 

RUT J NA-COHTROL, 
OPEN OUTPUT REPORTE 
PERFORH OE"NERA-TAEILA UllTIL RESPUESTA EDUAL 'N' 
CLOSE REPORTE 
STOP f\UN, 

GENERA-TABLA, 
PERFORH PREGUtlTA 
PERFORH CALCULA 
PERFORH IHPRIHE 
DISPLAY 'OUIERES QUE Gf.HERE OTRA TABLA S/N • 

W ITH NO ADVANC INO 
ACCEPT RESPUESTA. 

PREGUNTA. 
DISPLAY 'DAHE F PRIHA e 
ACCEPT F-PRIHA-C 
DISPLA't 'DAHE F!:i 
ACCEPT F-Y 
DISPLAY 'DAHE b 
ACCEPT B 
111 SPLAY 'DAHE h 
ACCEPT H 

WITH NO ADVANCING 

WITH NO ADVANCING 

UITH NO ADVANCJNG 

UITH NC\ ADVAllCING 

HOVE F-f'RIHA-C 
HOVE F-Y 

TO ENC-F-PRIHA-C 
TO EHC-F-Y 

HOVE D TO ENC-D 
HOVE H TO ENC-H 
HOVE ZEROES TO 1 

.K 
HOVE 1 TO J, 

• CALCULA, 
COHf'UTE RAIZ-F-PRIHA-C ROUHDEU • F-f·RIHA-C: ** .5, 
COHPUTE P-HIN ROUND[[l • ( RAIZ-F-PRIHA-C i • 7 ) / F-Y, 
COHF'UTE F-ASTERISCO ROUNDED • ( F-PRIHA-C * o.a ) • 
IF F-ASHRISCO NOT GREATF.R 250 

COHF'UTE F-DIPRIHA-C ROUN[lED • ( F-ASTERISCO * o.es ) 
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·<,-." ",, 

TABLA-L 
Sourc• lutina 

:?s:'.'Ju ,1·~~ ~,é0 ';'1·~ ~'·1·a:;;,~:_: 
.25-Jul-1988' 11:on1, 

17:? EL"3E 
173 COMPUTE F-BJf'RIHA-C ROUJl[IE[l a 

17'4 (1.05 - ( F'-ASTERISCO / 1250)1 * f'-PRll1A-C. 
1 :'S COMPUTE P-fl ROUNllE[I • 
176 ( F-E.If"RlHA-C i F-Y J * (4800 / (f'-Y 
17;' COHf'UTE f'-HAX fiOUllIIElJ ,. F"-Er f: 0,75, 
178 COMPUTE RANfiO f\OUNOED : f'-HAX - f'-HIN • 
179 COMPUTE [IEL TA f.:OUHDE[I • RANGO / E'l9 
190 H01JE P-HIH TO PORCENTAJE-ACERO 
181 PEF."FORH LLEtM-TA9LA VARYING 1 
182 FROH 1 BY 1 
183 UIHll I > 90. 
184 * 
185 LLEUA-TAErLA, 
tBb IF ! EOUAL J1 
187 HOVE ZEROES TO 1; 
198 HOVE ~ TO J 
1 E19 ELSE 
190 IF 1 EOUAL 61 
191 HOVE ZEROES TO K 
192 HOVE J TO J. 
193 A[l[1 1 TO K 
1 ?~ HOVE" '1' TO PALITO-O < K , J ) 
J 9~ HOVE ' ' TO PALI T 0-1 ( K , J 1 
196 HOVE ' 1 ' TO PALIT0-2 < K J 1 
197 HOVE ' 1' TO PALIT0-3 C K , J > 
198 COHF'U TE D ROUNDED .. H - R 
199 COHf·UTE O ROUNDED "' D *' 2 
::?00 COMPUTE 11-R ROUNOED • F-R * fl t O t F-Y * 
201 f'Ol\'CENTAJE-ACERO * 11 - O, 5 • PORCENTAJE-ACERO i: 
202 < F-Y I F-BIPRIHA-CJ 1 
203 COHPUTE 11-R ROUN[IE[I • M-R / 100 
:?04 HOVE PORCENTAJE-ACERO TO DET-PORCENTAJE-ACERO ( K J J 
::os HOVE 11-R TO DET-H-R ( K , J 1 
~06 ADD DELTA TO PORCENTAJE-ACERO. 
207 
209 IMPRIME. 
:?09 HOVE 99 TO COllTAflOR-LINEAS 
210 NOVE GU[QUES TO LitlEA 
:!11 PERFOR/1 ESCRHtE 
::?12 PERFORH VACIA-TABLA VARYINO 1 FR0/1 1 BY l 
:!13 UNTIL I > 30 
:H HOVE OUIONES TO LIUEA 
:?15 Pl:RFOf\11 ESCRIBE, 
216 • 
217 VHCIA-TABLA. 
218 HOVE ' 1 ' TO PALIT0-3 < I , J ) 
219 HOVE RENGLONES < 1 > TO LINEA 
:?20 f'EkFOFl"l't ESCR HE, 
:?.21 • 
222 E$CRIBE. 
:'23 AílD 1 TO COHTAOOR-LINEAS 
:?:'.!~ IF CONTADDR-L UIEAS > 56 
:'~5 HOVE ZEROES TO CONTA(JOR-LINEAS 
226 1'100 l TO CONTADOR-PAGINAS 
227 HOVE LINEA TO LINEA-TEMPORAL 
2:?8 URITE LIHEA FR0/1 ENC-1 AFTER PAGE 
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TAFILA.1, 

229-
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
24S 
246 
247 
248 
249 
250 

• 

UfHTE LINEA FRDH ENC-2 AFTER 3 
URITE LlNEA FROH ENC-3 AFTER 3 
IJFdTE LINEA FROH ENC-4 AFTEf',: 5 
URITE LINEA FROH ENC·S AFTER 2 
WRITE LINEA FROH EllC-6 AFTER 2 
URITC LINEA FROH EHC-7 AFTER 1 
WRITE LitlEA FROH GUIONES AFTER 5 
URITE LIHf:A FROH ENC-8 AFTER l 
URITE LilfEA FROH ENC-9 ArTER 1 
WRITE LINEA FROH ENC-10 (lfTER 1 
URITE LINEA FROH GUIOUES AFTER 1 
HOVE LIHEA-TEHPORAL TO LINEA. 

WRITE LIUEA AFTER 1 
HflVE Sf'ACES TO l ItlEfl 

L lllEA-TEHPORAL, 

2s-Ju.t.-19ee 1e;1e:4 
25-~~l-:.11.~~. 1_1 '.'??_1_1 

* * t ***U* U*** t * * * t t * * * * f * * 1t1 t * * t **•U U t * * t t t t U* t t t *U*** t ** * t * FIN DEL PROGRAMA OIJE EHITE LA TABl.A 1 t 

***************'''*********'************••······················* • • • 
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TABLt't-1 25-Jul-1988 1811914 
Croo;.i¡ Referl!r1ce in AlPhabetic.Jl Ord&r :?5;..Jul-193~ 1110711 

D J91 155t 160 200 
BLANCOS 1061 
CALCULA • 166t 1'3 
CAHPOS 1231 
COtlT ADOR-L I UEAS J2t 209' :?23t ,,, :225• 
CONTAOOR-PAG IHAS JJI 226* 

" 501 198• 199* 199 200 
DEL TA .,. 179t: 20b 
DET-H-R 12Bt 205t: 
DE T-PORCEHT AJ E-ACERO 1261 204* 
DETALLE 1211 
ENC-t 5Bt 228 
ENC-10 1161 238 
EllC-2 621 229 
EUC-3. 66t 2JO 
ENC-4 70t 2Jl 
ENC-5 7Jt 232 
EHC-6 so• 233 
ENC-7 931 2J4 
ENC-8 1081 2J6 
ENC-9 112• 237 
ENC-8 901 160t 
ENC-r-N:JHA-C ... J58t 
ENC-F-Y 97' 159t 
EllC-H 1031 161* 
ESCRIBE 222t 211 215 220 
F-ASTERJSCO 42t 169t 170 171 17' 
F-BIPRIHA-C "' 171* 173* 176 202 
F-f'RIHA-C J61 !SU 158 J67 169 174 
F-R 521 200 
r-Y Jet 153' 159 168 176 176 200 
FORMATO 57t 
oENERA-TAl1LA 1411 IJS 
OUIONES 1071 210 214 235 2J9 
H 401 157t 161 198 
1 531 162t 181* IBJ 186 190 212* 
JHPfHHE 2081 14' 
J 541 16.0 189* 192* 194 195 196 

" s~• 163' lO'?t: 1911 19Jt ... 195 
LINEA 271 not 214* 219t 227 228• 229& 

237* 23At 239:& 240t: 2.U 242& 
LINEA-TEHPORAL JO 227* 240 243* 
LLENA-TAE!LA 1 as• IBl 
H-R 511 200t 203* 203 205 
r-~ ... 175t 177 
P-MAX 45t 117t 178 
P-Hlff ... J6Bt 178 IBO 
PALITO-O 121t 1'10 
PAL ITO-J 12St 195t 
PALIT0-2 1271 196t 
PAL IT0-3 1291 197• ~18* 
PORCENTAJE-ACERO ... 180* 201 201 204 206' 
PRE¡:UllTA 1491 142 
R 46t ... 
RAl Z-F-f'f1IHA-C J7t 167' 168 
RANGO ••• 118• 179 
RENGLONES 12~1 219 

46 



TABlt\-1 
Cro"js Referenc~ tn AlPhabe.t.ic•l Ordalr 

kEPORTE 
FESPUF.:STA 
RUTINA-COfHFiOL 
TABLA-1 
IJACIA-TAfllA 
v,,RfABLES 

181 23t 134 136 
351 · 1JS 147* 

1331. 
·21 

::.?171. 212 
Jlt 
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TADLA-1 
Co111Pilation J;u11111arv 

PROGRAH SECTIONS 

Na111e flvtes Attribut.u 

O SCODE 
1 'LOCAL 
:? SPDATA 
3 COBSNAHES-----2 
4 COBSNAHES-----4 

DIAGNOSTICS 

3156 
4:?52 
.1332 

24 
16 

PIC 
PIC 
PIC 
PIC 
PIC 

CON 
CON 
CON 
CCIN 
CON 

Infor111at.ional: 50 <su,.F>ressed bw eo1u1and aualifier) 

COHHAND OUALIFIERS 

CDl!OL TAflLA.1, COfl/ANSI/CROSS/COPY /LJ ST•TA&LA-1, LIS 

/COPY -llST /NOHACHINE_CODE /CROSS-REFERENCE•ALPHABET ICAL 
/AJISl_FORHAT /NOSEOUENCE_CHECt< !NOHAP 
/NOTRWICATF. /UOAU[IJT /NOCONDITIONAL~ 

/CHECKm<tlOPERFORH' NOMUllOS > /ItEl!UG•ClfDSYH!fOLS1 TRACEfU1CK > 
/!JARN INGS .. C flOSTANDARD 1 O THER r NO INFORHA TI ON) 
/STANDARD• OIOSYllTAX rllOPDf'l 1 > /NOFIPS 

STATISTICS 

Run Ti11111! 
El.,1Psed Tir.iel 
PESe Faulh.; 
ll.,,naniic He•or'll: 

7, 6!i seeonds 
35, 26 seconds 
615 
467 Pade!i 

50 

25-Jul-1999 1811914· 
25-Jul-1988 11:0111 

REL 
REL 
REL 
RF.L 
REL 

LCL SHR 
L.CL NOSHF\ 
LCL SHR 
LCL SHR 
LCL SHR 

EXE 
llOEXE 
NOEXE 
HDEXE 
NOEXE 



TABLA.:.: _ ·· _ 
5ourr.e Llslin!I 

J[lENTIFICATION DJVISION • 
PROORAH-I!I. TABLA_:!, 
AUTHORo F'AE!LO f"..:0110 l1ICHAU[1, 

25-Jul-Í988 1912114' 
2S-Jul-19AB: 11:07:5 

4' INSTALLAHON, UHIVERSID;,0 NACIONfll AUTONOHA DE HEXICQ, 
5 [!ATE-URJTTEH. 23/JUN/07. 
6 [!ATE-COtiF'ILE[!, ::!3/JUN/f:l7. 
7 tf\EHARt\S, 
e t u.t.s•uuuu.uuuuututU••••u•uuU******'***:u: 
9 • • RF.f'IJRTE nr TABLA :! • 

10 • ***************•*******••uuu••uuuu•*****'******* 
11 SECURrTY, ESTE PROORAl1A ES PROPIEDA[I DE LA UNAH. 
12- EtWIROHHEtlT [1IVISION, 
13 CONFIGUF:ATION SECTIQN, 
14 SOUF.:CE-COHF'UTER. 111cr.:o-VAX. 
15 O&JECT-COHPUTER. HICF:O-VAX, 
16 INF'UT-OUTf'UT SECTJON, 
17 FILE-CONTROL. 
18 SELECT REPORTE ASSIGN TO TABLA_:?. 
19 • 
:!O [tATA (IIVISIQtj, 
21 • 
22 FILE SECTION, 
23 FO f"..:EPORTE 
24 LABEL F.:ECORD IS STANDARI1 
25 RECOf\(I CONTAINS J32 CHARACTERS 
26 DATA RECORD IS LINEA. 
27 01 LINEA PIC X<132>. 
28 • 
29 UORt>IUG-STORAOE SECTION, 

JO ' 
31 01 VARIABLES• 
32 03 HUMEROS, 
33 05 COHTADOR-LINEAS PIC 9(031 VALUE ZEfi:OES, 
34 05 CONTADOR-PAGIHAS PIC 9(031 VALUE ZEROES. 
35 OS RESPUESTA f'JC X<Ol) VALUE SPACES. 
36 OS F-PRIHA-C PlC 9(03> VALUE ZEP.OES, 
37 OS RAlZ-F-PRIHei-c PIC 59< 101V9C08) VALUE ZEROES, 
3B 05 F"-Y P1C 9<041 VALUE ZEROES, 
39 0'5 El f'IC 9(03> VALUE zrnors. 
4'0 05 H f·JC 9(03) VALUE ZEROES. 
41 05 f'-HIN PIC S9C10>V9l08) VALUE ZEROES. 
42 05 F-ASTERISCO PIC S9( 10lV9<0B> VALUE ZEROES, 
JJ3 05 F-Blf'fi:IHA-C PJC $9( 10>V9(08) VALUE ZEROES. 
4'4 05 P-B PlC S9CtOIV9C08) VALUE ZEROES, 
JJS 05 l'-HAX f•JC 59( 10>V9<0B> VALUE ZEROES. 
46 05 R PIC 59( 10)V9í08) VALUE 5, 
47 05 PORCENTAJE-ACERO f'IC S9C10JV9C08) VALUE ZEROES, 
JJB 05 A-5-VARIAOA PJC 59( 10>V9(08> VALUE ZEROES, 
49 üS f•ORCEN111JE-1Al:ILA-2 f'IC 59C10JV9<08) VALUE ZEROES, 
50 OS (l PIC S9C10>V9<08) VALUE ZEROES, 
51 05 H-R f'IC 59< 10lV9lO:!> VALUE ZF.:IWES, 
52 05 F-R PJC S9CIO>V910B> VALUE .9. 
53 05 I f'IC 9C05l VALUE ZEf\'OES, 
5"' 05 J PIC 9COS> VALUE t. 
55 05 t~ F'IC 9(05) VALUE· ZEROES, 
56 05 L PIC 9(05> VALUE ZEROES, 
57 03 ALFANUHERICOS, 

Sl. 



TA14LA-':? 2s-JU1-19es 1e:2114 
So•Jrt'e LHtÍ.Í"i!I-.. -' 2s..:.J11f..:;19ea 11 l07l5 

~· 05 ·l. I NEA.;.TEHF'ORAL f'IC: X< 132)' VALUE·-zEROES. 
59 . 
• o FORHATO. · 
;1 OJ'. rnc-1· .. 
¿~- ,05 rILLER PIC X<61 l VALUE SF'ACES. 
63. . . .'-05·FILLER PlC Xf09l VAL U E 
64 . 'TABLA t2'. 
65 03 ,ENC-2. •• '05 fILLEI\ f•IC X< 42) VAL U E SPACES • 
67' OS.FILLER PIC :<<SO> VALUE 
68' 'As (A rea de Acero) "" (Ho111ento l\esistentel', 
69.' OJ ENC-J. 
70 OS FILLEI\ rtc X(47) VALUE SPACES. 
71 05 FILLER PlC X<J9) VALUE 
72 'Vi1111s Rectangulares Si111Fle~erite Arl1i11das'. 
73 03 ENC-4, 
74 05 FILLER ne Xf07> VALUE Sf'ACES, 
75 05 FILLER PlC X< 36) VALUE 'DATOS:'. 
76 03 ENC-5. 
71 05 FILLER f'IC X(50> VALUE SPACES, 
7G 05 FIL.LER P!C XC 10) VALUE ,. >Hateriales'. 
so O~ FILLER F'IC X<18> •JALUE Sf'ACES, 
81 as FILLER P!C XC07> VALU[ 
82 'Secc:ion'. 
83 03 ENC-6, 
84 05 FILLER PIC X< 46) VALUE SPACES, 
85 05 FILLER P!C XI06> VALUE 
06 'f'c • " 87 OS EHC-f-PRIHA-C PlC zzzz. 
ES 05 FILLER f'IC XC09) VALUE 
99 K!l/c:a2'. 
90 05 FILLER F'IC Xf 11 > VALUE SPACES, 
91 05 FILLER PIC X<O_, > VAL U E 
92 'b • 
93 05 EHC-~ PlC zzz. •• 05 FILLER Ple XC03) VAL U E 
95 C:llr'• 
96 03 EtlC-7, 
97 05 FILLER PIC XC'46> VALUE SPACES, 

•• 0:5 FILLER PlC XC06> VAL U E •• 'r• . 
100 05 ENC-F-Y PlC zzzz. 
101 O:i FILLER f'IC XC09) VAL U E 
10:! K!Uc•2', 

-103 05 FILLER PIC XC 11 > Vfll.UE SPACES, 
10< 05 FILLER P!C XCOi> VAL U E 
105 'h • 

-106 05 ENC-H PlC zzz. 
107 O'S FILLER f'IC XC03> VALUE 
108 e•'• 
109 05 flLANCOS PIC XC 132> VAL U E ALL 
110 OS GUIONES PIC XC 129) VAL U E ALL 
111 03 EHC-8, 
112 05 F lLLER PlC X< 132> VALUE 
113 ., t &arras •> l 11 2 
lt• 11 11 • 11 
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.· 1 i's ·· 
116· 
117-
110 
119 
120 
121 
122 
123 
124 
125· 
120·-
127·· 
· 12a··­
·129 ,, 
,130. 
131 
132 .-
133 -

:134 
_/:13L-

" 136 
137.: 
130 
139 
140 
141'. 

-142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

. 152 
153 
154 
155 
156 
157 
150 
159 
160 
161 
162 
163 
164 
165 
166 
167 
160 
169 
170 
171 

• 
- 01 

• 01 

VECTOR-1, 
03 REHGLOff-1 OCCURS B TI HES, 

OS DET-NUHERO-[IESIOHACION-1 
OS VALORES-A-S-HR-1 Or:CURB 5 

07 DF.T-A-S-VARIADA-1 
07 [IET-H-R-1 

VECTOñ:-:!. 
03 REHGLON•2 OCCURS B TIMES, 

05 [tET-NUHERO-DESIONAClON-2 
05 VALORF.S-A-S-MR-2 OCCURS S 

07 DET-A-S-VARIADA-2 
07 DF.T·H-R-:! 

DETALLE-1, 
03 FILLER 
03 IlET-1-NUHF.Rfl-DESIOHACIDH-1 
03 FILLER 
03 FILLER 
03 [IET-1-A-S-VARIADA-1-1 
03 FILLER 
03 DET-1-H-R-1-1 
03 FILLER 
03 DET-1-A·S-VARIADA-1-2 
OJ FILLER 
03 llET-l-H·R-1-2 
03 FILLER 
03 C1ET- t -A-S·VAIU ADA· 1 ·J 
03 f'tLLER 
03 DET-l-M-R-1-J 
OJ FILLER 
03 (t[T-1-A·S-VARIADA-1-• 
03 FILLER 
03 [IET-1-H-R-1-4 
03 FILLER 
03 [1ET-1-A-5-VARIArtA-1-S 
03 FILLER 
03 [IET-1-H-R··t-S 
03 FILLER 
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PIC 9<05>\199·;· 
TIMES• 

PIC 9C09)U99, 
PIC 9CO'l>V99t 

PIC 9(05)V99o 
TI HES• 
PIC 9<09)V99, 
PtC 9(09>V99, 

PIC X<OS) VALUE '1 
PIC zz.z, 

uiiú:-1 
,111_07_1_5 

PIC X(06> VALUE 1 '• 
PIC X<OJ> VALUE SPACES. 

PIC zz9,99, 
PIC X(03> VALUE SPACES. 

f'IC zz9,99, 
PIC X<06> VALUE ' 11 '• 

PIC zz9,99, 
PIC X(OS> VALUE SPACES, 

PIC zz9,99, 
PIC X<06> VALUE' 11 '• 

PIC zz9,99, 
PIC X<OS> VALUE SPACES. 

PIC zz9,99. 
PIC X(06> VALUE' 11 '• 

PIC zz9,99, 
PtC X<OS> VALUE SPACES, 

PIC zz9,99, 
PI C X ( 06) VAL U E ' 1 1 ' • 

PIC ZZ9,99. 
PtC XCOS> VALUE SPACES, 

PIC zz9,99, 
PtC X<06) VALUE ' 



TA&LA-2 
Soyrce Listins 

• 01 DETALLE-2. 
03 FILLER 

25-Jul-1988 1e:2u 4 
·,:?s-·Jul-1998 lU0715 

172 -
173 
174 
175 
176 
177 
179 
179 
190 
191 
192 
193 
194 
195 
196 
197 
199 
·109 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
209 
209 
210 
211 
212 
213 
214 
:ns 
:?16 
217 
218 
219 
220 

QJ DET-2-HUHERO-DESIOHf¡CIDN-2 ·, 
03 ·FILLER 

PiC,X<05> VALUE 'I 
·ptc .zz.z; 

PIC·X(06> 'VALUE I', 

• 01 

• 

03 FILLER 
03 DET-2-A-S-VARlADA-2-l 
03 FILLER 
03 DET-2-11-R-2-1 
03 FILLER 
03 DET-2-A-S-VAIHADA-2-2 
03 F'tLLER 
03 DET-2-H-R-2-2 
03 FILLER 
03 DET-2-A-S-VAfl'.IADA-2-3 
03 FILLER 
03 DET-2-H-R-2-3 
03 FILLER 
03 DET-2-A-S-VARJA[IA-2-4' 
03 FILLER 
03 DET-2-H-R-2--1 
03 FILLER 
03 DET-2-A-S-VARlA[JA-2-5 
03 FILLER 
03 DET-2-H-R-2-5 
03 FILLER 

TABLA-A- S. 
OS FILLER PIC XC04 > 
05 FILLER PIC X <04 > 
O:S FILLER PIC X<0-1) 
05 FILLER PIC XCO.\ l 
05 FILLER PIC XC0-1) 
OS FILLER PIC X<0-1) 
05 FILLER PIC X<0-1 > 
05 FILLER r1c X<0-1 > 

VALIJE 
VALUE 
VAL U E 
VAL U E 
VALUE 
VAL U E 
VAL U E 
VALUE 

PtC·X(OJ) ·VALUE SPACES. 
f'IC zz9,99, 

PlC X(OJ> VALUE SPACES· 
PIC zz9,99, 

PIC XC06) VALUE ' 11 '• 
PIC ZZ9.99, 

PIC X<05> VALUE SPACESo 
PIC zz9,99, 

PIC XCO&> VALUE ' 11 ', 
PIC zz9,99, 

PlC X<OS> VALUE SPACES. 
PlC zz9,99. 

PIC X(06> VALUE ' 11 ', 
f'lC ZZ9.99. 

PlC Xt05> VALUE SPACES, 
f'IC zz9,99, 

PlC XC06> VALUE ' 11 ', 
f'IC zz9,99. 

f'IC X<OS> VALUE SPACES. 
PIC zz9,99, 

PIC XC06> VALUE ' 

'00-19'. 
'0071'. 
'0127'. 
'OJ 98', 
1 \>:!85,. 
'0~07'. 

'\1792'. 
, 11-10 •• 

OI TABLA-A-S-R f'-;EDEF"INES TABLA-A-S. 

• 
• 

22J * 
222 • 

()5 VALORF.S-A-S OCCURS B TIMES. 
07 A-S r1c 9<0:?)V9(0~l. 

PROCEllURE OIVISION, 

RUTlNA-COIHROL, 
orcu ourrur Rt:F'Ol\iE 
PEF;fORl1 GENERA-TAflLA UHTJL RESPUESTA EQUAL -~N~ 
CLOSE REPORTE 
STOP RUN. 

:?23 GENERA-TABLA, 
224 PERFORH PREOUtlTA 
225 PERFORH CALCULA VARYING L FROH t flY 1 
226 UHHL L 'I' 8 
227 HOVE 99 TO CONTADOR-LINEAS 
229 PERFORH IHPRIHF.-DETALLE-1 VARYINO J f'ROH 1 BY 1 utlTIL. J > B 
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5o!J_r,ee 

2:?'f .. 

230 
231 
232·­
:!33 
23"1 
235 
:?36 
237 
239 
739_ 
240 
:?'41 
242 
243 
244 
245 
246 
247 

-249 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
:!59 
260 
261 
262-
263 

- 26 .. 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
292 
283 
284 
285 

WRITE LINEA FROH GUIONES AFTER 1 
WRITE· LINEA FROH GUIONES AFTF.R 5 

-· WRITE LINEA FROH ENC-11 AFTER 1 
WRITE .. L~.NEA FROH ENC-9 AFTER 1 
WRITE LltlEA FROH EtlC-10 AFTER 1 

~~~;~R~I~~~R~~~~[I~~~~~~~:? A~:!~~I~G J Ff\OM 1 ((f 1·- uuitL J.> a 
WRITE LINEA FR0/1 GUIOUES AFTf.R 1 
DISPLAY ''******* ... TAE:ILA ::? •.a:uu•t•UUU:' 
OISPLs\Y 'OUIERfS QUE GENERE OTRA TABLA S/N • 

LHTH tlO A[1VANCJNG 
ACCEPT RESPUESTA• 

PREGUtlTA. 
llISf'LAY 'l•AHE f' f·kIHA e WJTH NO ADVAHCING 
ACCEPT F ~PRIHA-C 
DISPLAY 'l•AME F"' UITH NO ADVANClNG 
ACCEPT F-Y 
IIJSf'LAY 'flAHE b UITH ND,ADVANCING. 
ACCEPT f. 
DISPLAY 'ItAHE h IJI_TH UD ADVANCINO 
ACCEPT H 
HOVE F-f·RIHA-C TO ENC-f'-PRIHA-C 
HOVE F-Y TO ENC-F-Y 
HOVC a TO ENC-a 
HOVE H TO ENC-lt 
HOVE ZEROES TO 1, 

• CALCULA. 
IF L EOUAL 1 

HOVE :!.5 TO DET-NUHERO-DESIGNACION-1 ( L 
DET-NUHERO-DESIGNACIOtl-2 f L 

ELSE 
IF L E'OUAL 2 

HOVE 3 TO DET-NUHERO-I•ESIGNACIOU-1 
DET-NUHERO-DES I GNAC I Otl-2 

ELSE 
lf L EDUAL 3 

HOVE " TO [1ET-tlUHEh"Q-{1fSIGNACION-I 
DE T-NUHEF<O-DES I GtlAC I Otl-2 

ELSE 
lf L EOUAL 41 

HOVE S TO DET-fWHERO-DESlGHACION-J ( L > 
DF.T-NUHERO-CIESIGUAC!Oll-2 < L 1 

ELSE 
IF L EOUAL 5 

HOVE 6 TO DET-NUHEF<0-[1ESIGNAfIOU-I 1 L 
DF:T-NUHERO-OESIOUACION-:? ! L 

ELSE 
IF L EQUAL 6 

HOVE 9 TO 
DET-NUHERO-OF.SIOtlACIOtl-1 L > 
DET-NUHEF.'O-Drs IGllACION-2 L ) 

E"LSE 
JF L EDUAL 7 

HOVE lO TO 
DET-llUHEF<O-l•ESIGNACION-1 < L ) 
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290 
291 
:?9:? 
:!93 
:?9'1 
295 
~96 
:?97 
:?98 
299 
300 
301 
30:? 
303 
304 
305 
306 

- 30? 
308 
309 
310 
311 
312 
313 
31• 
315 
316 
317 
318 
319 
3:?0 .t 

oE:r~N-u·HER:o~~~S~GH·At~'~~-~~;··~~·~ ·>· ': <~~·. ,-: 
ELSE . .. . . 

HOVE 12· TO 
DET-NUHERD-(IESIGHACIOH-i '( ) 
DET-NUHERO-DESCGNACION.:.2 C )'• 

COMPUTE A-S-VARIAflA ROUtlftEit .. A-S ( L > $ 1 . 
HOVE ZEROES TO Jo.: 

COMPUTE, D ROUtHIEtt e H - R 
COMPUTE PORCENTAJE-TH8LA-2 ROUflDED • 

A-5 C L > I ( fl .t: [1 ) 

COMPUTE RAIZ-F-PRir1A-C ROUN[t[D = F-PRIHA-C U ,5. 
COHf'UTE f·-HIN F.OUNt1F.I1 :: < RAIZ-F··f'Rl/1A-C $ , i _ > / F-Y, 
C0r1PIJTE F-ASTERISCO ROUNftE[I ., ( F-PRittA-C * o.a ) .. 
IF f-ASTERISCO tlOT GREATER :so 

COMPUTE F-EIIPRiitA-1: P.OUtlDE[l :::: ( F-ASTé.:RJSCO * o.as ) 
ELSE 

CDHf'UTE F-EllPRIHA-C ROUtHIEI1 :::: 
<t,OS - ( F-ASTERISCO I 1:!50)1 * F-PRIHA·C, 

COMPUTE f'-8 ROUflDE(1 • 
< f-EtIPRil1A-C / F-'f 1 t. tol\800 I CF-Y + 6000)), 

COMPUTE P-HAX ROUtl[lE[I : f'-l! t O, 75, 
IF PORCEHTAJE-TA[ILH-2 NOT OREATER P-HAX ANfl 

f'ORCEllTAJE-Tk!ILA-2 NOT LESS f'·HIH 
HOVE PORCENTAJE-T1H~l.A-:? TO PORCEi/TAJE-ACERO 
COHf UTE I1 ROUllDED :::: f¡ U. :'.! 
COHPUTE H-R ROUNDED ,. F-R * a * D * F-Y * 

PORCEtiTAJE-ACERO t: C1 - o.s t F'Ofit:CENTAJE-ACERO * 
< F-Y I F-BIPRIHA-CJ) 

COMPUTE H-R F;QUl/{IEii • 11-R / 100000 
ELSE 

HOVE ZEROES TO H-R, 
HOVE A-5-VARIAOA TO OF:T-A-S-VARIADA-1 ( L ' 1 ) 
HOVE H-R TO [1ET-H-R-1 ( L 1 1 > 
PERF'ORM DESrLIEOA VARYHIO r FROH 2 BY l UNTIL r > 10. 

321 DESPLIEGA, 
3~2 COHF'UH (1 ROUIH1Eri " H - R 
323 COMPUTE A-S-VAF.ltt(•A ROUN[IED 11 A-S ( L l * I 
324 COHf·UTE ~·ORCEtl11UE-TAliLA-2 ROUN{t[[1 ,. 
325 A-S-~'ARIAI1A I ( [I ' [l ) 

3:!6 COMPUTE RAlZ-F-F'RIHA-C ROUt/IIEI• " F-f'RIHA-C U ,5, 
327 COHPUTE F'-HIN FiCUNOED "' < F:AIZ-F-PRIHA-C l ,7 > I F-Y, 
3:?8 COMPUTE F-ASTHlSCO ROUNirEI! :: 1 F-f·RJMA-C * O+O >, 
329 It F-ASTF.:RISCO trnT GREATF.F. 250 
330 COHF'UTE r-EilfRIHA-C f'OUIWEI1 ~ ( F-ASTERISCO * o.es ) 
331 ELSE 
332 COHF'UTE F-EiIFFdHA-C ROUHI1E[1 r 

333 1 t .ú5 - 1 F-ASTEF:ISCO I 1250) l .t F-PRIMA·C, 
334 COMPUTE P-r< POUH[1[p .,. 
335 < F-f!JF·RtHA-C I F-Y 1 t (ol\800 I <F-Y t 6000)). 
336 COMPUTE f'·HAX F.OutltlE[• ., F•It t 0,75, 
JJ7 If F'ORCEHTA.JE-TAf!LA-~ NOT GF.t:HTER f -nA..< ANlt 
:ne PORCENTAJE-TABLA-:? tlOT LESS. r·-111N 
339 HOVE PORCENTAJE-THBLt!-.2 TO f'ORCEllTAJE-ACERO 
340 COHF·UTE [1 f,OUtHlfir :e [1 't. ~ 

341 COMPUTE H·R l\OUNOE(t " F-R .t B .t. [I * r·- ( ~ 
342 PORCEUH1JE-ACERO f ( 1 - 0,5 • PORCENTA.IE-AtEf'<O t 
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343 
34"'- -
34S 

- 346 -
347_ 
Z46 

. 349 
350 
Js1 · 
352 
353 
354 
355 
356 
35> 
JSB 
359 
360 
361 
362 
363 ·. 
364:_ --
365 --
366 

- 367" 
36B 
369' 
370 
371 
372 
373 
374 
375 
376 
37' 
37B 
379 
3BO 
381 
382 
383 
384 
385 
386 
38> 
38B 
389 
390 
391 
392 
393 
394 
395 
396 
3!i:' 
398 
399 

. Ir I <;· S : 
. ··'Al1{1 1 .TO-....: • . 

tF.~~i~~-l~:~~~A~I~·DA~ ~~;:-,~~~~~~·::~~~~~~·~:~f.-~ ~ ' K > 

ELS~OVE "A-s.:.vARJA[IA ;T.o .. ·DE~-~:A:-s.~~~-~iA~~~2.~'< L r K ) 
HOVE tt-r( .. . TO DET-tt-R.:.2 ( ;t: ,, 1() -

TO J1~~·-·Á-~-~V-~R¡~-Ac1~~i'. ( { 1 r ) 
TO OF.T-H-R-1 ('L i !_)._ 

". ·IHPRIHE-DETALLE-1. _ . 

• 

• 

• 

HOVE OET-NUHERO·DESIGNflCIOU.:.1 ( J > TO. 
f1ET- l-UUHERD-DESIGtMCI ON-J 

PERFORH llUEVE-VECTDR-1-A-DETALl E 
HOVE DETALLE-1 TO LINEA 
f'ERFORH ESCR IIH , 

HUEVE-VECTOf..-1-A-l•ETALLI:'., 
HOVE OET-A-S-•JARIADA-1 
HOVE IlET-H-R-1 ( J , 1 
HOVE DET-A-S-VARIADA-1 
HOVE DET-H·f\-1 t J ' 2 
HOVE DET-A-S-VAF'IACIA-1 
t\OVE l•ET-H-R-1 ( J 1 3 
110VE DF.T-A-S-VARIADA-1 
HOVE ftET-H-R"-1 C J ' 4 
HOVE OF.T-A-S-VARIAOA-1 
HOVE [IET-H-R-1 ( J ' 5 

( J • 
) 

1 ) TO ·DET-1.:..A-S-VARIADA-t-1 
TO DET-1-H-R-1-1 

' J • 
) 

2 > TO DET-1-A-S-VARIADA-1-2 
TO flET-1-H-R-1-:? 

( J r 3 1 
) 

TO DET-t-A-S-UARIAOA-1-3 
TO DET-1-H-í<-1-3 

' J • 
) 

4 > TO DET-t-A-S·VARIAOA-1-4 
TO DET-1-H-R-1-4 

' J 
) 

5 J TO DET-t-A-S··VARIADA-t-5 
TO [tET-1-11-R· t-5. 

1 HF·RIHE-llET ALLE- 2. 
HOVE DET-NUMERO-DESIGNACION-2 C 

DET-2-NUHEr.:O-ItESI OtlAC I 011-2 
f'ERFORH 11UEVE-VEC TOR-2-A-DETALLC 
HOVE CIETALLE-2 ro LIUEA 
PERF'ORH ESCR I DE, 

HUEVE-VECTOR- 2-A- {IETALLE, 
HOVE OF.T-A-S-VHRlADA-::? < J l ) 
HOVE OET-H-R-:! < Jr 1 ' 
HOVE [!ET ·A-S-VARIAOA-2 < .J 2 ) 
HOVE DET-H-~·-::? C J 1 2 > 
HOVE OET-A-3-VARIAM-2 J , 3 ) 
HOVE [tET·H-R-2 1 J 1 3 
HOVE OET-A-S-VARIADA-2 J 1 <t > 
HOVE [IET-H-R-2 < J • 4 
HOVE flt.T-A-S·V~RJA[IA-? J r 5 > 
HOVE r1H-H-F.:-~ ( J , S > 

J } TO 

TO DET-2-A-S-VAIUAOA-2-1 
TO l•ET-2-H-R-2-1 
ro OET-:!-A-S-VARIAOA-::?-2 
TO OET-2-·H-1\-2-2 
TO DET-::! ·A-S-VARIADA-2-J 
TO DET-:;:-H-R-2-3 
TO DET·2-A-S-VAR1'1DA-2-4 
TO DET-2-H-R··2-4 
TO ttEr<~-A ·S-'JAF;JAOA·::? .. ~ 
TO [rET-2-h-f\"··Z-S, 

• 
ESl:Rlf<E. 

A{l[1 1 TO COHTAOOf<-LltlEA5 
JF' COtHl"tDOFl.-LINEAS , S6 
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••.".:··' 
'•óó, .' 
401. 

:=~O:? ~-,· 
'·403 . 

- - 404' ·.~o_-.-.-·: 
:405·.;.:, 

. ·~~~:g~-:.::-~·::: 
409·0, 
úo 

.','411 
. ·-412 
-·- 413 

,·414 
415 

. 416 
417 
419 
419 
420 
421 
'422 
423 
424 
425 

• 

25-Jul-1988 1812114 
:!5-JUl-:"1998" 11:07:~ 

HOVE ZEROES 
··ADD 1 TO CONTADOR-PAO!NAi 

TO CONTA[IOR-LlHEAS 

. - -·HOVE LINEA TO LINEA-TEHf'lRAL 
WRITE LINEA FROH ENC-1 A~TER PAGE 
URITE LIHEA FROH ENC-2 A "TER 3 
URITE LINEA FROH ENC-3 '-~TER 
WRITE LINEA FROH ENC.-4 A "TER 
WRITE LINEA FROH ENC-5 A"Tc::R 
WfUTE LINEA FROH ENC-6 A 'TER 
WRITE LINF.A íROH ENC-7 A "TEI\ 1 
WRITE LJllEA FROH GUIONES AFTER 5 
WRITE LINEA FROH ENC-8 A,"TER 1 
WRITE LINEA FROH ENC-9 A 'TEF; 1 
WRITE LINEA FRDH ENC-10 ,1Fffí( t 
URITE LINEA Fr\OH GUIONES AFTEF: 1 
HOVE LINEA-TEHPOR:1L TO L NEA. 

WRJTE LINEA AFTER 1 
HOVE SPACES TO UUEA 

LlHEA-TEHf'OR1L, 

-'-'UUU****UUU•tU•UttU:tU **-'*UUtttttUtUUU:tUUU.fit * FIN [IF.L F'ROGRAHA OUE EHITE LA . ABl.t. 2 ~ 
*UUUtU******.fUtuttUtfttU Utt.t:Ut$oUUUUtUttUttUUtt • • 
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A-S-· ::?11t ; 
A-S-UARIAOA 4RI 
ALFAHUHERICOS 571 

~4á• e 391 
9LANCDS 1091 
CALCULA 2571 225' 
COHT ADOR-L l llEAS 331 227* 
CONTADOR-PAOIHAS 30 40U 
o so• 293• 
I1ESPL IEOA J2tt 319. 
DET-1-A-S-VARI A[IA-1-1 1521 367* 
DET-1-A-S-IJAR I ADA- L-2 1561 369• 
DET-1-A-5-VAl<l AOA-1- 3 tliOt 371* 
OET-1-A-S-'JAR I A[IA-1- 4 160 373* 
Dfl-1-A-S-VARJ AftA-1-5 16Bt 37'5t 
DET-l-H-1\-1-1 1541 368$. 
DET-1-H-R-1-~ 1581 370* 
DET-1-H-R-t-J 16?.I 372l 
DET-1-H-F\-1-4 1661 370 
DET-1-H-R-1-5 1701 376* 
DET-1-UUl1ERO-DESI OllAC I OH-1 1491 361* 
DET-::?-A-S-VARIAOA-:! ·J 1791 386* 
DET-2-A-S-VARIA[lfi-::?- 2 1821 JBBt 
DET-2-A-S-VAR l A[lA- ::?··3 1861 .190.f. 
DH-2-A-S-VARI A[tA- ::?- 4 1'101 3)'2* 
DET-2-A-S-VAR I ADA-2-5 190 394* 
t1ET-2-M-R-::?-1 1801 387t 
DET-2-H-R-2-2 1841 389t. 
nrT-2-H-R-~-3 188t 39U 
DET-2-H-R-2-4 19:2t 393* 
DET-2-H· f;·- ~-5 1961 395* 
DET-2 -HUHERO-CIES IGUAC I 011-':! 1751 330t 
flET-A-S-VAldA[lA-1 1361 317• 356* 36;' 369 ~71 373 
DET-t\-S-VAR 1 A[1A-~ 143t 350* 353• 386 389 390 392 
DET-H-R-1 137t 318* Jf.7• 368 370 372 374 
DET-lt-R-2 14it 35U 354• 387 389 391 393 
flET- tlUHERO- C•ES J GHACI OH-1 1341 259t 263* 267t 27U 275* 280* 
DET-NUMERO-OF.S 1 ONAC IOtl-2 14\t 260* 264.i 268• 272* 276* 281* 
DETALLE-1 1'171 363 
(1EJ"ALLE-:! 1731 302 
EtlC-1 611 403 
EHC-10 121t 233 <13 
ENC-11 1~61 231 
ENC-2 651 404 
UIC-3 691 405 
EtlC-4 731 406 
ENC-5 761 407 
EtlC-6 831 408 
ENC-7 961 409 
EUC-0 11 tt 411 
EHC-9 116t 232 412 
EHC-9 931 253* 
ENC-f-f>RIHl't-C 871 2~1* 
EUC-í-Y lOOt 252.t: 
ENC-H 106t 250 
ESCRIBE 3971 364 383 
F-ASTERISCO 421 298* 299 300 303 328* 329 
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Ji; 
•.-_v.:;:_-_•,'-' 

::3jo*· ., 
''.298,:'- ,' 3~3 

2~2 297 305 . 305 311 

-:!29 230 234 236 _-410 ·•14, 
H 250t: 2S4 293 322 

•I 255• JI?* 319 J;!J 317 "356 
U1f'RJHE-DETALLE-1 228 
IHPRlHE-DETALLE-2 235 
J 228* 228 235* 235 360 367 

37~ 379 386 387 388 389 
55t 292& 348S 3<9 350 JSI 353 
56t 22S:t: 226 :!58 259 :!60 262 

272 274 275 276 278 280 281 
317 318 32J 350 351 353 351 

LINEA 27' 229• 230• 231• 232t 233t: 234• 
406• "º7t "ºª* 409* 410• 411* 412• 

LINEA-TEHPORAL sat 402* 115 418• 
H·R su JIU 314t ~14 316* 318 341* 
HUEVE-VECTOR-1-A-DETALLE 366t 362 
HUEVE-VECTOR-2-A-DETALLE 385t 381 
NUHEROS 32t 
P-B ... 300 306 334* JJ:ó 
P-HAX 4:'it 306* 307 JJóa 337 
P-HIN ... 297' 308 3:7• ~Je 
PORCENTAJE-ACERO .,. 309• 312 31~ 339* 3<2 342 
PORCENTAJE-TAiiLA-2 49t 290 307 308 309 320 337 
PREGUNTA 2421 224 
R ••• 293 3:!2 
RAIZ-F-PRIHA-C 37t 296* :?97 326t. 327 
RENGLON-1 133t 
RENOLON-2 1401 
REPORTE 181 231 216 :?18 
RESPUESTA 35t 217 240$ 
RUTIHA-COHTROL 215t 
TA8LA-2 ,. 
TABLA-A-S 199t 209 
TA8LA-A-S-R 209t 
VALORES-A-S 210t 
VALORES-A-S-HR-1 135t 
VALORES-A-S-NR-2 1 .. 2. 
VARIABLES lit 
VECTOR-1 132t 
VECTOR-2 1J9t 
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TAflLtL:? 
Ca.l.Pi 1 BUp'n -su11.111arv 

Pí>OORAH · SECT J OUS 

.· ::··-

~5-Jui-:-1988· 1e1-2ú• 
~s~·Jul __ ~1!89° 11:0715 

Bwt1n, · "AttribiJtes _ ~j¡_·: ,·, 
6717 ', p_IC .. ·::~~~:, .,;R.E(, ,·:·LcL: SHF< EXE O iC:ODE 

1 tLOCAL 
2 t.POATA 
J CO&tNAHES-----2 
4 C09SNAHES _____ 4 

DIAGNOSTICS 

Infor111atianal: 

COHHAND OUAL JfIERS 

4669 PIC :.--::CON:::--;- .REL. ~-:LCL NOSHR NOEXE 
l54J' "PIC ,'~·CON': .. - RE[::. ··-LCL SltR HOEXE 
·" 24 :.PIC ·::(:CON ;'. REL _.,_' LCL SHR NOEXE 

16' F'I~ ··•0cou' ~:)REC· . LCL SHR NOEXE 

108 <suPP.ressed bY cai1111•nd au•lifier) 

COBOL TAflLA-2, COB/ANSI/CROSS/COPY /LJST•TABLA-2. LIS 

/COPY _LIST /NOHACH INE_CQOE /CROSS-REFERENCE•ALPHABETICAL 
/AHSLFORHAT /flOSEOUENCE.CHECK /NOHAP 
/HOTRUNCATE /HOAUO I T /NOCOtlD I TI ONALS 
/CHECl\o: < HOPERFORM' NOBOUNDS) I DE BUG• ( NOSYHaOLS 1 TRACE8ACt\ > 
/WARH INGS= <NOS TANOARD r OTHER r NO I NF"ORHAT J OH J 
/STANDARD• <NOSVUTAX 1NOf'DPl1) /NOFlf'S 

STATISTICS 

r-cun Ti1ae: 
Ela,.~ed Th1el 
Pi!Se Fault.!.l 
D':il'nilftlic H1rnor<:1: 

14,39 seconds 
164 ,oo ••cor11.J~ 
634 
519 Pa~eG 

61 



'l• 
- ",15 

16 
17 
18 
19 

'20 
21 

~";~-,. 
25 
26 
27 

'28 
- - 29· 

JO 
ll 
32 
ll 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

' 49 
50 

~ 51 
-,52 
53 
54 
55 
56 
57 

:!~"."JUi~l?BO t9:,241S 
.'!S,-Jul~_l.9B8,· 1!))5_7:3.>, 

·~~~~!!~:~~~IOtl ~!~~~I4~~A. ''.·::·c.:-- (•.:. __ ._.._.;: 
~~~~~tl.AT ION, ~~~~~R~~~~11"t~~~~~~~L AUTOHOHA ,.D .. E. ~~-~-~,C~·-~ .:· 
OATE-URI TTEN, 1 t./AG0/87, 
DATE-COHPlLEfl, ll>.'ftG0/8;', 

. :REHA~t\S. •Hot.U.t.U uu H Ut u.t:.UUU.tUH t: r.:t; ... ~~-~- .... ~i·~-~--~--~~~-~-
* * REPORTE nE H1BLA 3 A - · _e-,;,::," $ , 
.t. UU.U.UtUUt:t.t.UUU.t.tU•*t.f:U**fUU*HO****U.t.t.•.t:# 

• 
• 

• 
• 

~~e~:~~~Eu~s¿~v~~~g~~HA F.S PROPIF.DúO DE ~A; u~~H·¡:~;.,·,,· 
CONF IGURATION SECT IOt/, 
SOURCE-COHF'UTrn. HICF.O-VAX. 
OBJECT-COHf'll TEfi, H I CRO-VAX, 
INPUT-OUTf'Ul bECTlotl, 
FILE-CONTROL, 

SELECT REPORTE ASSIGN TO TAilLA-3A. 

DATA DIVISIOI/, 

Fllf SECTION, 
FD REPORTE 

LAllEL RECORI• IS STAIHIARD 
RECORD COtlTAINS 132 CHARACTERS 
DATA RECORD IS LWEA. 

01 LINEA PtC X<13:?1. 

IJORKI NG-STORAGE SECT ION. 

01 VARIABLES, 
OJ llUHEROS, 

05 CO/lTADOR-LINEAS f'IC t,'(OJI VALUE ZEROES. 
05 CONT.~DOR-PAGitlAS PJC 91031 \.'HLUE: ZEROES, 
05 RESPUESTA f'IC X(Oll VALUE Sf'ftCES, 
OS F-PRIHA-C PTC 9<031 VALUE ZEROES. 
05 RAIZ-F-ASTERISCO PIC 591101V910BI VALUE ZEROES. 
os v-c-R PtC ~9ClO:V?COOI VALUF. ZERa~s. 
OS VU-HAX PJC 591101V91081 \.'ALUE ZEf\OESo 
05 VU-HIN PIC 59110lV91091 VALUE zrnoEs. 
05 VU F'JC 59110lV91081 VALUE ZHOES, 
05 SEPARACION-LIHITE-1 PIC S9ClOIV91091 VALUE ZEROES, 
05 SEPARACJON-LJHITE-::! F'IC S9110JV910Etl VALUE ZEROES, 
03 VU-LIHITE-1 PIC S900)V9<08l VALUE ZEROES. 
05 VU-Lil11TE-2 f'IC S9(101V9(06) VALUE ZEROES. 
05 F-V f'IC S91101V91081 VALUE ZEROEG, 
05 El F'JC 91031 VALUE ZEROES. 
05 H PIC 9COJl VALUE ZEROES, 
05 F-ASTERISCO f'IC S9<101V91081 VALUE ZEROES. 
05 R f'IC SYl10>Vil0fl1 VALUE 5, 
05 (1 f'JC S9<101V910B> VALUE ZEF.:OES. 
05 F-R PtC <;'?(10lV9(081 VALUE .a, 
05 SEPARACIOH F'IC S9<10>V9t0Bl VALUE ZEROES. 
05 l PIC 9105) Vi\LUE .!EROES. 
05 J PJC 9C05> VALUE 1, 
05 K PtC 9í0S) VALUE 2ERtJl::'.S, 
OS l PIC 9(051 VALUE ZEROES, 
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·-se 
59· 

- i.O', 
61 

- 62 
63 
64 
65 
66 
67 
6B 
69 
;o: 
71 

-7:'.! 
73 

- 74 ·. 
75 
76 
77 
7e -
79-
eo 

_·: 91..:. 
·a:.? 
03 

_. 94 
es e• 
87 ', 

---ea· 
09_ 
90 

'9¡ 
92 
93 
94 
95 
96 
97 

C9e 
99 

100 
101·· 
10~ 
103 
104 
105 

,106 
107 
108 
109 

-110 
111 
112 
113 
114 

2s.:.Jt..1-190e 1e1:!ÚS 
::!5-Jul-1998 10:5713 

:.~,_;_::·03 ALFAtliJHERICDS. 
·· . os UHEt."':TEttPOR:~L r1c .xc 132> :vALUE SPACEs; 

FDRHATD, 
03. EHC-lo . \. 

··OS FILLER·.· 
05 FlLLER ·~ 

'TA!iLA t30A.1·, 
OS, FILLEIL 

· .. · -< PIC X<60i VALUE Sf'ACES; 
. PIC X( tOi .VAL~E 

03: ENC-::!.- .. ""-
. os-f'ILLER-: PJC·· X(36) VALUE.SPACESo 

1 6 J~·~;~!·~~!~-¿·n . .'d~ .~·E~~-~1:!~; .x~=~ ~R~~~~~hnle res is tente total 
')!. '". . .... 

03 .ENC-RESTIUCCJONES, 
• 05 FILLER 
. ~ 1 • ;- • . . , . 

05 ·FILLER 
05 FlLLER 

-·.
1 RESTRJCCIOHES' 1 

05 FILLER_ 
·os FILLER .... 

""'·03 ENC-RESTRICCIOH-1 o 

OS FILLER 
'1 Eat.riboa 

OS FILLER 
05 FILLER 

03 · ENC-RESTRICCION-::'. 
0:5 FILLER 

'( No. de 
'Valor•• de 
') l'o 
03 EHC-RESTRICCION-J, 

OS FILLER 
'1 [leaitliniilC'ion 

05 FILLER 
05 FILLER 

03 EHC-3, 
05 FILLER 
05 FILLER 

'Vi!las R•ctanaulares 
03 ENC-'4, 

05 f"ILLEn: 
OS FILLER 
05 FILLER 
05 FILLER 

'f'c • ', 
05 ENC-F-f'RIHA-C 
OS F'ILLER 

' t;!l/c1112', 
05 FILLER 
ll5 FILLER 

'Se;;ctonl •, 
05 FlLLER 

'b • 

r.·rc X(Ol) VALUE 

PIC X<54') VAL U E Sf'ACES o 

PIC X(13) l.1ALUE 

PlC X(60J VALUE SPACES, 
PIC X<01 > VAL U E 

PIC X< .q9) VAL U E 
1 Separacion 1" 

PIC X<SO> UALllE SPACES, 
PIC X<OU VALUE ·1•, 

f'JC X< 130) VALUE 
1 Hai:i111a 

Vu < Liniite 11ax > 

PIC X (.qBJ VAL U E 
1 [ <• l I', 

Ple X (90) VALllE SPACES, 
Ple X<Ot) VALUE 'I', 

Ple X<H> VALUE SPACES, 
Ple X< 39) VALUE 

Si111Ple11ente Ar111adas •, 

p¡e X e 15> VALUE Sf'ACES, 
Ple X(06J VALUE 'DATOS 1', 
Ple X< lSJ VAL U E SPACES, 
Ple X<Oo!.) VALUE 

PIC ZZ9 VALUE ZEROES, 
Ple X< 07) VALUE 

f'IC X (10) VALUE SF'ACES· 
Ple X<C'?J VAL U E 

Ple X(Q.q) VALUE 
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TA9LA~3~A 
Sourr.e Listiriii 

11S 
116 
117 
119 
119 
1~0 
121 
122 
123 
124 
125 
126 
127 
129 
129 
130' 

. 131. 
-132 

133 
134 -

e 135 
136 
137 • 
139 
139 
140 

_141 
142 
143 
144 
145 
146 
147 
149 
149 
150 
151 
152 
153 
154 
155 
156 
157 
159 
159 
160 
161 
162 
163 
164 
165 
166 
167 
160 
169 
170 
171 

• 01 

• 01 

• 01 

• 01 

~S-Jol-1988 19::?'1:5 
2s-JU1-19aa· 101S7::1 

OS ENC-9 
05 FILLER 

Clll :t 'o 
OS FILLER 

'h ••• 
05 ENC-H 
05 FILLER 

' c .. '• 
03 ENC-6, 

05 FILLER 
, -·OS FILLER 

'***Para P >• 0.01 
03 BLAHCOS 
OJ Gu1om:s 
03 ENC-9, 

05. FJLLEk 
'J Estribos 
• .. 11 

03 EtlC-9, 
1•. 

OS FILLER­
' 1 No. de 
, 11 s 

Vu I ', 
03 ENC-10, 

05 FILLER 

PIC ·zz9. 
PIC X(OS> VALUE ' 

PIC XCO'!l,- V~LÜE­

PIC ZZ9, 
·. PIC XC031 VALUE, 

PIC X( .. 9) VALUE SPACES, 
PtC X<22> VALUE . 

***'. PIC Xc'1J2) VALUE -ALL 
PIC X<l2S') VALUE ALL '-', 

PIC X<130) VALUE 

-'' 11 

PIC XC 130> VALUE 
s Vu 11 .. :s 

Vu 11 Vu 

--
PIC X< 130> 

11 

11 

'f- De•i•n•cian 1 
' f I [ Clll J 

C Tan l 1 ', 

e .. 1 e Ton 
VALUE; 

l 11 ·-- c-:-c·;. .f• 
e Ton J 11 e .. J' e Ton J 

VECTOR-1, 
03 REUGLON-1 OCCURS 5 TIHES. 

05 DET-NUHERO-DESIGNACION-1 PJC 9(05)V99+ 
OS VALORES-S-VU OCCURS 5 TJHES• 

07 V-SEPARAC[ON-1 PIC 9(09JV99. 
07 V-VU-J PIC 9!09)V99t 

VECTOR-:?. 
03 RENOLON-2 OCCURS 5 TIMES. 

OS DET-NUHERO-DESJGtlACIDN-:? F"IC 9C05>V99. 
05 VALDRES-S-VU OCCURS ~ T?HES. 

07 V-SEPARACION-:? F"IC 9C09>V99. 
07 v-vu-2 PIC 9(09)V99, 

VECTDR-J, 
03 RENGLON-3 OCCURS JO TIMES. 

OS SEPARAClON·HAX I HA PIC 9(09JU99. 

[IETALLE-RESTRICCIONES, 
03 FILLER 
'I 
03 DET-R-NUHERO-DESIONACION-1 
03 FILLER 

PIC X< 10) VALUE 

PIC zz.z. 
PIC X< 10 > VALUE 

11 

Vu 
s 

e Ton 
e .. 

03 FILLER 
03 OF.'T-SEPARACION-HAXIHA 
03 FILLER 

PIC X<OB> VALUE Sf'ACES. 
PIC zz9,99, 
PJC XC09) VALUE 
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TABLA .3-A 
s.ou re~~· L i s_t. i ns 

172 
173 
17< 
175 
176 
177 
178 
179' 
180 
181 
18:! 
183' 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

:194 
195 
196 
197 
198 
199 
:!00 
:!01 
202 
203 
204 
205 
206 
207 
208 
209 
:!10 
211 

• 01 

212 * 

,., 
03· CtET-2AS-RESTí..:ICCIONES. 

05 ru.tn· 
OS f0Rt1ULA-RESTRI CCI ON-1 
OS Df.T-VU 
OS TOUELAr•AS 

Ton'. 
OS FILLER 
OS FORHULi,-RESTíHCClON-2 
05 DET-SEPARACIOH-LIHITE 
05 CENTIHETROS 

Clll' • 

03 FILLER ,., 
l•ETALLE-1, 
03 FILLER 
03 DET-1-NUHERO-DESIONACJON-l 
03 FILLER 
03 FILLER 
03 DET-1-SEPARACION-1-1 
OJ FILLER 
03 DET-1-VU-1-1 
03 FILLER 
03 DET-1-SEf'ARAC JON-1-2 
03 FILLER 
03 [IET-1-VU-1-2 
03 FILLER 
03 DET-1-SEF'ARACIOU-1-3 
03 FtLLER 
03 DET-1-VU-1-3 
03 FILLER 
03 DET-1-SEPARACION-1·-"' 
03 FtLLER 
03 DE1-1-VU-1-il 
03 FILLER 
03 DET-1-SEPARACION-1-5 
03 FlLLER 
03 DET-1-VU-1-5 
03 FILLER 

213 01 DETALLE-2, 
214 03 FILLER 
215 03 DET-2-NUHERO-OESIONACION-2 
214 03 FILLER 
217 03 FILLER 
219 03 DET-2-SEPAl\ACIOll-2-1 
219 03 f'tLLER 
220 03 DET-2-vu-2-1 
221 03 rILLER 
222 03 DET-2-SEF·ARACION-2-.2 
223 03 FILLER 
224 03 OET-2-vu-2-2 
225 03 FILLER 
226 03 I1ET-2-SEF'Al\ACION-2-3 
227 03 FILLER 
229 03 DET-2-VU-2-3 
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PIC X (04 J · VALUE: SPACES, 
PIC X<J])_ VALUE .SPACES·, 
PIC zz9,99, 
f"IC. X (O.O VALUE 

Pt"c xco4">, VALÚE SPAcEs. 
PIC XC fio :-VALUE SPACES. 
ne· zz9,99; 
PIC ~xc~3). VALllE 

ne XC04) VALUE 

PIC X(OS> VALUE 'I 
Ptc,zz.z. 
PIC XC06) VALUE 1 
PtC X<OJ) VALUE SPACES. 
PIC ZZ9.99, 
PIC.XCOJ) VALUE SF·ACES. 
PIC ZZ9.99, 
PlC XC06) VALUE ' 11 ', 
PIC zz9.99, 
PIC XCOS> Vt.LUE SPACES. 
PIC zz9,99, 
PIC X(06> VALUE' 11 '• 
PIC zz9,99, 
PlC X<05) VALU[ Sf"ACES, 
PIC zz9,99, 
PlC X<06> VALUE 11 •• 
PIC ZZ9.91, 
PIC X<OS> \IALUE SPACES, 
r·1c zz9,99, 
PIC Xt06) VALUE 11 ', 
PIC zz9.99, 
PIC XCOSl l.1ALUE SPACES. 
F·1c zz9,99, 
PlC X<06> VALUE 

PIC X<OS> VAL U E ., 
PIC zz. z. 
PIC XC06) VALUE ,. 
PIC XCOJ) VALUE SPflCES, 
PIC ZZ9. 99, 
PIC XC03l VALUE SPACES, 
PIC zz9,99, 
PIC X(06) VALUE 11 
F'IC ZZ9, S'9. 
PIC XCOSI VALUt 3PACES, 
PIC zz~.99. 
PIC X(06) VALUE " PIC zz9,99, 
PIC XI 05) VALUE SPACES, 
PIC zz9,99, 



TABLA-3-<A 
Source Li~tir1s 

-:;:~9 
:?30 
~31 
23:::! 
:!33 
:!34 

·.:?35 
236 
237 
238 
:::!39 
:::!10 
241 
:!42 
~43 
:::!44 
::!45 
246 
::!47 
2 .. e 
249 
250 
251 
:::!S::! 
253 
251 
:::!55 
256 
257 
258 
.:'59 
~60 
261 
26.:-
263 
264 
265 
:::!66 
267 
:?69 
269 
270 
271 
:::!72 
27J 
271 
275 
276 
277 ,,e 

• 

• 
• 

• • • 

'-Q3_-ftlLER-
OJ oi::r-:!-SEPAF:ACIOtl-:::!- .. 

,,<:,03'..F.ILLER': ·_ . 
··-." 03··-oEr-2..:vu-2'.""" · · .. 
·.·.\.OJ';FJLLER.·: .. -·,, < 
~- ;_oJ. ·or.t-2 ~SEPARAc IOt~-:!-5. 
-_"QJ:.fILLER .. 
·.· 03 nr.r-2-vu-2-s 
-.. 03· FJÜER 

: ;TA~~~·-A~V, 

2z..:.Ju1·-19ee: 1e::'.!:4:s 
JS'..Jul-1938 10:57:3 

f'IC Xt06) VALUE 11 '• 
PIC zz9.99. 
f'IC XtOSJ VALUf Sf'ACES, 
Ptc zz9,99, 
PIC X<06) VALUE 11 ', 
PtC zz9.99 IJALUE ZEROES. 
f'IC X<OS> VALUE-. Sf'ACES, 
PtC zz9,99 IJALUE ZEROES. 
f'IC Xt06) VALUE ' 1 ' 

OS FILLER 
05 FILLER 
05 rILLER 
OS FILLER 
OS FILLER 

PIC XC05) VALUE '00320', 
PIC XIOS> VALIJE '00490', 
f'IC X<OS> VALUE '00710', 
PIC Xl05) VALIJE '01270', 
f'IC X<OS> VALUE '0:?850', 

01 TAflLA-A-V-R REDEFlt/ES TABLA-A-V, 
OS VALORES-A-V OCCURS 5 TIHES. 

07 A-'J PIC 910:::!>V9C03l, 

f'ROCEI1UF<E DIVISIOtL 

r.:UT I llA-CONTROL. 
OPEtl OUTPUT REF'ORH: 
PERFORH GENERA-TA9LA UNTIL RESPUESTA EQUAL: 'N', 
CLOSE REFORTE 
STOf' RUN. 

GEUERA-T Afll.A, 
PERFORH PREGUNTA 
f'Ef\FORM lNICIALI2A VARYING l FRDM 1 flY 1 

UHT 1 L l. ~ '5 
HOVE ZEf".;OES TO l J /( L 
PERFORH CALCULA VARYING L FROH 1 BY 1 

UtH JL L ~ S 
HOVE 99 TO COHTADOR-l UIEAS 
PH:FORH IHf'RHIE-OE:TALLE-1 VflRYJtlG J FROH 1 BY 1 UNTil J ~ S 
WRITE LINEA FROH OUIOllES AFTER 1 
WRITE LINEA FROH GUIONES AFTER 3 
WRITE LINEA FROH ENcRa AFTER 1 
WRITE LINEA FROH E:tlC-9 AFTER l 
WRITE LINEA FROH ENC-10 AFTER 1 
WRITE LltlEA Ff..'OH GUIONES AFTER 1 
PERFORH IHPRIHE-DETALLE-2 VARYING J FROH 1 llf 1 U/lTIL J > 5 
WRITE LINEA FROH GUIONES AFTER 1 
DlSPLAY 'lU.l**UU TABLA 3 UIUUU.t•n••• 
DISPLAY 'QUIERES DUE GENERE OTRA TA!ILA S/H ' 

WI Tlf NO ADVANCltlG 
ACCEf'T RESf'UESTA, 

279 
280 
281 
282 
293 
29<1 
285 

• 
f'REGUNTA, 

{1JSf'LAt 'DAHE F f'F,JHA e IJITH NO AC•VAHCING 
ACCEf'T F-PRIHA-C 
lllSf'LAf '{IAHE ti WITH UO Al1VAUCING 
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'TAlcfA_::3_f\" . , 
. ?a11r¡;e L'ist.fn.!I 

~S-Jul ... 19bB 18124:5 
.25-JIJf•.1 i'SS t0:_5?:J 

:?S6' 
.:!87 

- :!SS 
289 
:!90 
:?91 . 
29i 
:?93 
29-4 
295 
294-
291 

. 298 
:?99 
300 
301 
302. 
303 
304 

' .305 ·.' 
,· :-_:- 306 '_'.._. 
.. - 307 < 

·.·. ,',:' 30'9 
.. - ---..:-~-- .. -309 

''• .:. 310 
311 

. 31;? 
; 313 

314 
315 
316 
317 
318 
319 
3:?0 
321 
32~ 

3:'3 
324 
325 
326 
3;?7 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
3112 

-ACCEPT. a 
[IJSf'LAY '[IAHE h 
ACCEPT H 
HO'JE F-PRIHA-C 
HOVE 8 

' IJITH' NO AOVANCIUG 

TO EHC-F-PRJtM-C 

11ovr- H 
• 

··:CALCULA._ 
Ir L EOUAL 1 

TO EllC-9 
TO [llC-H, 

1101..'E 2· TO CIET-llUHERO-DESIGflACIOU-1 < > 
[IET-llUHERO-OESIGHACIOH-2 L ) 

ELSE 
IF L EOUAL 2 

HOVE :!,S TO flE:T-flUHERO-l1ESIGNACIOtl-1 C L l 
flF.T-tlUhERO-f1ESIGNACtot1..:~ e L 1 

ELSE 
IF L EOUAL 3 

HOVE 3 TO [1ET-ffUHEf\0-[IE51Gtu.C.JOtl-1 ¡ L > 
OEf-NUHERO-DESIGtlAClOl/-2 C L l 

ELSE 
IF L EOUAL 4 

HOVE 4 TO [IET-IWHER0-[1[SJGUACIOH-J í 1 
DET-NUHERO-DESIGllAC.IO;i ·2 1 L 

ELSE 
IF L EOUAL 5 

HOVE 6 TO llET-HUHEF.:0-DESIGHACION-1 ) 
[1ET-NlJHERO-f1ESrGtlACIO~l-:! ) , 

IF I•ET-NUHERO-ltESIGt/AC.IOH-1 C l l • 2 
HOVE 2530 TO F-Y 

ELSE 
HOVE '4::!00 TO F-Y, 

COHF·UTE I• f\OUHr1El• = H - R 
COHf'UTE F-ASTERISCO F:OUNDED = < F-PRIHA-C * Q.tJ ) , 
COHf•UTE RAIZ-F-ASTERISCO ROUIWEI! = F-ASTERISCO U Q,5 
COMPUTf: IJU-LlHITE-1 t.5 't F-f< *El s [1 i f'..:AIZ-F-ASTERISCO I 

1000 
COHf'UTE VU-LIHITE-::! = 2.0 i F-f\ * f-! t O t f<AIZ-F-ASTERISCO I 

1000 
CDMf'UTE SEf'ARACIDN-LIHlTE-1 11 {1 I 
COHPUTE scrARACIOtl-:..IHITE-::? D I 4 
COHPUTE SEF'ARACION-HAXIHt'i ( L ) = < F-f\ t A-V C L > t, F-Y > I 

< J.s • a > 
HOVE ZEROES TO t... 
F·EF.:F'ORH f'RDCESO-CALCULD VAJ\YHIG I FRON 1 f:Y 1 UNTIL I > 9. 

• 
f'ROCESO-CALCULO, 

COMPUTE SEf'ARACIOtl = 1 i. 5 
COt1f'UTE [1 ROUtl[IED ~ H - R 
COMPUTE F-ASTERISCO ROUNDEO = ( F-PRIHA-C * o.e ) • 
COHf'UTE RAIZ-F-ASTEf.:lSCO ROUNI1ED = F-ASTERISCO U Q,5 
COHPllTF. V-C-R .. 1),5 * F-R t P t !! f Rn?Z-f-f\STEP.I:3CO 
Ir H NOT LESS 70 

COMPUTE V-C-R " 0,7 * V-C-F:, 
HOVE V··C-R TO vu-Mlfl 
COMPUTE VU-HAY. = ~.O t F-R * L i [l i RAIZ-F-ASTERISCO 
COHf'UTE VU "" ( < :.' t r-f\' * A-V ( L > t F-Y t {I > ¡ 

SEPARACIOH > t VU-HHI 

&7 



TABLA_J_A -' 
Saur':e Lis:t.iMI 

J'43 Ir J NOT GfiEATER S 
J"4 HOl..'E SEPARACIOH TO V-SEf·ARAClOH-1 ( l. , [ } 

..;345 COMPUTE VU '*' VU / l 000 
J'46 HOVE 'JU ro v-vu-1 < L , r > 
347 ELSE 
349 ADCI 1 TO 1\ 
349 HOVE SEf'ARACIOU TO V-SHARACIOtl-2 < l , K ) 
350 COHPUTE 'JU "' VU I 1000 
351 HOVE vu TO v-vu-:.i ( l ' K ) • 
35:? * 
353 Il1f'RI HE-r•ETALLE-RESTRI CCI OllES, 
354 lF I = 2 

:!5-Jul-1999 16:24:~ 
~S;,.Jul:-199~ 10:~7:3 

355 HOVE 'Vu .: .. 1.~ t F'R * t;. t: d t rai: U e " ' TO 
356 FOPHULA-RESTRICCION-1 
357 HOVE ' S e d / 2 • ' TO FORHULA-RESTRICCIOll-:: 
359 HOVE VU-LIHITE-1 TO DET-VU 
359 HOVE SEf·ARACION-LIHITE-1 TO t•ET-SEf'ARACJON-LIHITE 
360 HOVC Ton' TO TONELADAS 
361 HOVE ' c11' TO CENTJHETROS 
362 ELSE 
363 IF I • 4 
364 HOVE 'Vu <:: 2. o • FR * t;. • d • rai;: n e ... TO 
365 FOF;rtlJLA-RESTfdCCJON-1 
366 HOVE ' S = d I 4 = ' TO FOF.HULA-RESTRICCION-2 
367 HOVE VU-1.IHITE-:! TO OET-VU 
368 HOVE SEF·ARACION-LIHJTE-2 TO [1ET-SEF'ARACJON-LlHITE 
3&9 H0 1JE ' Ton' TO TDNELHCiHS 
370 HOVE ' cDI' TO CENTIHETROS 
371 ELSE 
372 HOVE SF'ACES TO DET-2AS-RESTRICL:IONE'.S. 
373 HOVE DET-NUMERO-C•ESIGllACION-1 ( t l TO 
374 DET-R-HUHERO-CIES rcmACJ 011-1 
375 HOVE SEPARACIOU-HAXHIA C I ) TO OET-SEPARACION-NAXlt1A 
376 HOVE llETALLE-RESTf\'ICCIONES TO LINEA 
377 URITE LINEA AFTER 1. 
378 * 
379 lHf'Rlf1E-[1ElALLE-1, 
380 HOVE DET-NUHERO-DESIGUACIOtl-1 < J l TO 
391 DET-1-UUHEf\O- [1E5l GNAC IOtl-1 
382 PERFORH MUE'JE-VECTOR-1-A-OEfALLE 
383 HOVE [1ETALLE-1 TO LINEA 
384 PERF'ORH ESCRIBE. 
385 • 
386 HUEVE-~1 EClOR-1 -A- Ir ET ALU, 
397 HOVE V-SEF'ARAClOtl-1 ( J l l TO DET-1-SEFARACIOtl-1-1 
388 HOVE v-vu-1 ( J t l TO l•ET-1-vu-1-1 
389 HOVE \.1-SEPARACIOtl-1 < J > TO OET-l-SEF"ARACIOtl-1-:? 
390 HOVE v-vu-1 ( J , :? 1 ro [1ET-1-vu-1-2 
391 HOVE V-SEPARACIOU-1 ( J J ) ro DET-1-SEF'ARACION-1-3 
392 HOVE V-VU-1 { J 3 ) TO DET-1-vu-1-J 
393 HOVE V-SF.PARACION-1 { J 11 l TO DtT-1-SEPl.RACIOtl-i-4 
394 HOVE v-vu-1 ( J 4 ) TO DET-1-'JU-1-4 
395 HOVE V-SEPARACIOtl·l J > TO Df. T-1-SEF'ARACtOt• :··~ 

396 HOVE v-vu-J J 5 TO DET-1-VU-t-5. 
397 
399 IHPRIHE-[1ETALLE-:?, 
399 HOVE llET-NUHERO-DESJGNAClotl-:? < J l TO 
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TAllLA-3-~ 
So11ri:e Líst.ina 

2~-Jul-1989 1Sf2415 
25-Jol-J9B9 101:57'3 

400 ••1 
-40:? 
<03 
404 
405 

•O• 
407 ••0 
409 

"º 411 
412 
413 
'14 
415 
416 
417 
410 
419 
420 
421 
42:? 
423 
424 
.\25 •2• - 427 
420 
.\29 
430 
431 
432 
433 

'" 435 

•3• 
437 
430 
439 

"º '41 
442 
443 
4H 
4'5 
446 
H7 
'40 
'49 
450 
451 
452 
453 
454 
'55 
<56 

• 

• 

ClET- 2-llUHERO-DES I GNACI ON-2 
PF.:RFORH HUEVE-VECTOR-2-A-DETALLE 
HOVE DETALLE-2 TO llUEA 
PERFORI'\ ESCR l BE, 

HUEVE-VECTOR-2-A- f1E J ALLE. 
HOVE V-SEPARAClOll-2 < J , 1 > TO 

TO 
2 , ro 

TO 
J 1 ro 

TO 

HOVE v-vu-2 ( J, 1 ) 
HOVE V-SEPARACIOtl-2 < J 
HOVE v-vu-2 ( J ' 2 ) 
HOVE V-SEPARAClOU-2 < J 
HOVE v-vu-2 ( J ' 3 ) 
HOVE V-SEPARACia~l-2 J , 4 l TO 
HOVE V-VU-:'.' ( J 1 4 TO 
HOVE V-SEPARACIOU-2 1 J :) l TO 
HOVE v-vu.:.• ( J ' 5 l TO 

lNICIALIZA, 
ADO l TO I 

OF.T-:?-SEf'ARAC 1 ON-:!-1 
c1ET-2-vu-2-1 
DET-2-SEPARAC 1011-2-2 
[IET-2-vu-2-2 
DE T- 2-SEPAF..e.GIO/l-2-3 
DET-2-VU-2-3 
OET-2-SEPARAC I Oil -2- ~ 

c1ET-2-vu-2-~ 
OET-2-SErARAClOU ·:? .. 5 
r1Er-2-vu-:i-s. 

HOl.1E ZEROES TO I1ET-UUHEf\D-IIESIGtlACJOll·l ( l } 
HOVE ZEROES TO OET-NUHERO-OESIOtlACltHl-2 ( 
PERFORH VARIA VARYitW I FROH 1 f!Y 1 UUTIL S, 

• VARIA, 
HOVE ZEROES TO V-SEf·ARACION-1 1 ) 

• ESCRIBE, 

v-vu-1 1 
V-SEF·ARACION-2 1 
v-vu-:? < L 1 ) • 

ADI• 1 TO COllTA[IOR-LINEAS 
IF CONTAOOR-UNEAS ). 56 

HOVE ZEROES TO COHTA[IOR-LIHEAS 
AOO 1 TO CONTADIJR-PAOINAS 
HOVE LINEA TO LINEA-TEMPORAL 
WRITE L[tlEA FROH ENC-1 AFTER PAOE 
WRlTE LINEA fROH ENC-2 AfTER 3 
URITE LINEA fROH ENC-3 AFTER 
U RITE L IllEA FROH ENC- 4 AFTER 
URtTE Litlf:A FROH Et~C-6 AFTER 3 
IJñ'ITE LINEA íROH GUIONES AFTER 1 
t.IRITE LINEA FROH ENC-RESTRICCIOllES 
WRITE LINEA FROH EllC-RESTl\JCCION-1 AFTER 
URITE LJtlEA FRIJH EiJC-RESTRJCCION-;: nFTER 
URITE LINEA FROH EllC-f;ECTl\ICCIOll-3 AFTEf..' 
UJ>:ITE LIHEA FR0/1 GUIONES AFTER 1 
PERFORH IHPRJHE-r1ETALLE-RESTRICCIONtS VARYitlG l 

FROH 1 BY 1 UNTil J 5 
l.IRITE LINEA FROH GUIONES AFTEF; 1 
WRITE LltlEA FROH OUIOHES AFTER J 
URITE LINEA FF."OH ENC-8 AF'ltii: l 
URITE LINEA FR0/1 ENC-9 AFTEF 1 
l.IRITE LINEA F'ROH ENC-10 AFTER 1 
URITE LINF:A FROH OUIOtlES AfTER 1 
HOVE LINEA-TEMPORAL TO LINEf.. 

lolRITE LINEA AFTER 1 
HOVE SF'ACES TO LlHEA 
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TA&LA_J_A 
So11rcc: Li5t.ins· 

"s7 L UIEA-TEHf'ORAL, 
458 .... 

25-Jul-1998 101:4 ;:; 
2s-J1Jl·t'laa 1o:snJ 

"S9 UUU*****UUU:UtUUlttUttt:******UUUJUU**************** 
~60 t FlN DF.'.l PROGRAHA DIJE EHITE l.11 r:iBl.A 3 t 
461 U:UtU uu.uuttU•U.tUtt.t:U.t:ilt.t tt t:t:Ut:: t:t tUUtt•t•U******º* 
462 • 
463 
464 
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.. . . 
TA-EflA-3-A 1912'4i5', 
CtO'iS f.efereroc~ io AlPhabet.ic.Jl Otder 1~_%5713 

A-V :?4Bt 32ó , 3 .. 1 
ALFANUHERICOS sat ,, .,. :?SU 290 
BLANCOS 1271 
CALCLILA :!931 265 
CENTIHETROS 1821 361* J;'~· 
COllTAl•OF.: • L l UEAS 33t :!67* 430t. -!31 '43~.f:: 
CONTA(IOR-F'AG I IU1S 30 '433t ,, su 317* 320 322 32• 325. 'c333t 
DET-1-NUHERO- DES IGNAC I rJU·· 1 1891 381* 
DCT-1-SEf'ARACION-1-1 19:?t 397* 
OET-1-SEf'ARAC 1011-1 -:? 196t 309* 
I•ET-1-SEf'ARACIOll-1-3 :!OOt J9H 
[IET-I-SEF·AF.:ACIOtl-1-4 :?04f 393* 
OET-J-SEf'Af.:.1C'l011· 1-~ 2081 39~* 
DET-1-vu-1-1 190 JBSt. 
DET-1-vu-1-2 19Bt 390• 
DET-1-VU-t-J ::?021 392t 
{IET-J-VU-1-4 206t 394* 
DET-1-VU-1-5 21(lt 39U 
DET-2-NUltEf<O - lrESIGflAC I 011-2 21~• 400.t 
DET-2-SE:f•ARACro1,·:?· l :?HU 406* 
I•E T-2- SEPARAC ION-~·~ 2221 "ºª* DET- 2-SEPARAC 1 OH- :?-J 22.st 410.): 
DEl - 2-SEF'ARAC 1 ou-2- 4 no• 41::?• 
DE T-;?-SEPARAC 1 on -::?-5 2341 414* 
OET-2-VU-:?-1 220t 407t 
[IET-:?-VU-:?-2 2241 409f 
DET-2-VU-2-3 :?28t 41U 
DET-2-VU-2-4 23:!1 113* 
(1ET-2-Vl.J-:?-5 2361 4J 5* 
DET-2AS-RES TRI ce COI/ES 1731 37:?* 
DET-NUHERO- l•Efi I Clr/AC J Otl- 1 1471 '-95* :?9'1* 303* 307* 311* 313 
IlET-NUHERO-OF.S IGNAC Iml-2 ISit 291.i* JOV* 304* JOB* 31:?• 399 
ttET-f\-llUHERQ- I1ESlüllAClOU- t 1661 374* 
[IET-SEPARACJOU-l un TE tett 359• J68t 
DET- SEF AkAC I 011-NAX I HA 170t 37~• 
DET-VU 1761 35Bt 3.5n: 
ItETALLE-1 1B7t 383 
[tETALLE-2 21Jt 402 
DET ALLE-Rrs TR ICCIOtiES 163t 376 
EHC-1 62t 435 
ENC-10 139t 273 452 
EUC-~ .,. 436 
EfiC-J 971 •37 
EUC-4 lOtt 438 
ENC-6 1231 439 
EUC-8 1291 21'1 '"º ENC-9 130 >72 '51 
CUC-B !Hit 290• 
ENC-r-F·RIHA-C 107t :?S9t 
EtiC-H 1201 29U 
ENC-RESTRICCIOll-1 811 442 
EtlC-RES TRICC [Qll-::? 861 '43 
ENC-1\'ESTRICC J ON-3 911 ... 
EUC-RESTRICC J ONES 7.'?t '" ESCRiliE 42?t 384 403 

7l 



TA9LA-3-A ,:?S-Ju·l-1989 1·e'i2'4:5 
Crll"l'J Reference in AlPhab1tÚcal Qrder- 25-Jul-199_8 10!5713 

F-ASTERI seo 491 310• 3l9 330 335 
F-PRIHA-C 361 - 28·4* :?99 318 334 
F-R 521 3~0 3:?::? 326 336·. 
F-Y 461 31·h 316* J26 341 
FORMATO 611 
FORHULA-RES TR ICC I ON-1 17SI 356t 365• 
FORHULA-RESTR l ce I ou-z 1801 35?• 3b6* 
GENERA-TA&LA :!60t 254 
GUIONES 1281 269 270 :!74 276 440 H5 
H 481 2BBt ::091 317 333 337 
1 541 264': 329* 329 332 343 344 

421 424 4:;rn 426 427 446* 447 
IHPRIHE-OETALLE-1 3'191 268 
IHf'RIHE-DETALLE-2 398t 275 
I HPR I HE- OE T ALLE-RESTR l ce l ONES 35Jt 44¿ 
INICIALIZA 41'1t 262 

551 Z64* 2681 268 275t 275 380 
394 395 396 399 406 407 408 

561 :!60 J::!Bt 348• 3'9 351 
571 262.t: 263 264* :?65t :?66 294 

304 306 307 308 310 311 312 
351 419 420 -\:!4 4:!5 426 "427 

LHIEA 271 269• 270t 27U 27::!t 273• 27·U 
"436* 437• 438t "39': 440t "4U 442t 
452l 453• 454t 455 456t 

L l NE!'l-TEHPORAL 591 431t 454 457• 
HUEVE-VECTOR-1-A-DETALLE 386t 302 
HUEVE-VECTOR-:?-A-DETALLE "40St 401 
NUHERDS 321 
PREGUNTA 282t 261 
PROCESO-CALCULO 331t 329 
R 501 317 333 
RAIZ-F-ASTEklSCO 371 319• 320 322 33St 336 340 
RENGLON-t 1461 
REJIGLON-2 153t 
RENGLtlN-3 1601 
REPORTE 181 23t 253 255 
RESPUESTA 351 254 2B0t 
RUTIHA-COtHROL 2521 
SEPARAC ION Sll 332.t 342 3'4 349 
SEf'ARAC l OH-1. IHI TE- t 421 320 359 
SEPARAC IOH-LI H I TE-2 431 32:51 368 
SEPARACIOH-HAXIHA 1611 3261 375 
TABLA_J_fl " TABLA-A-V 239t :!"6 
TABLA-A-V-R 2:46t 
TONELA[IAS 177t 360i 369t 
v-c-R 381 336* 330* 338 339 
V-SEPARACIOH-1 1-491 3.ol-41 387 389 391 393 395 
V-SEPARACION-~ l56t 349* 406 408 410 412 414 
v-vu-1 lSOt 3 .. 6. 388 390 392 394 396 
V-VU-;? 1571 35U 407 409 411 413 415 
VALORES-A-V 2471 
VALDRES-S-VU 140t 
VALDRES-s-vu 155t 
VARIA 42Jt 4:?1 
VARI ADLES 311 

72 



TAflLA_J_A-. 

cr~ ..... Rer.Rral-í~',, tn'-:Al,.habet..ic.Jl Qrder 

VECTOR-1 , 
-· IJECTOR-2 -··­
. VECTOR-J . 
vu 
VU-LIHITE-1 
VU-LlHITE-2 

· VU-HAX ~ ·-· 
VU-tHN 

145t 
152~ 
159t 
4lt 
44t 
4St. 

- 391: 
401 ' 

73 

.:·341* 
320* 
322*. 
340* 
339$ 

. 345• '• 
·Jss :. · 
367 

342 

J45; 

.:_.~:.Jul-1989 .1e:24 is· 
~57Jul-1988. 101:i7:J 

.346 ~50$ 350 



TA[l;LA-3.A 
Coa,.ilat.i•>n S•J•ta;ar~ 

PRDGRAH SECTJDllS 

ICODE 
tLOCAL 
IPOATA 
CO(lt HAHES- ----2 
COBIHAHES-----4 

OlAGNDSTJCS 

l:lll:llas 

6244' 
<\549 
1299 

24 
. 20 

Ht.t.rlbutes 

P!C CON 
PIC CON 
PIC CON 
PIC CON 
PlC CON 

120 (suPPtessed b~ t'D•••nd aualitier) 

CDHHANO OUALIFIERS 

COEIOL 1 AflLA-3A, COfl/AHSI /CROSS/COf'Y /L I ST=TABLA-3A. L 1 5 

/COPY -L 1 S T /HOHACH IHE-CO[!F. /CROSS.REFEREHCE:o::ALPHAflET I CAL 
/AllSI-FORHAT /NDSEOUENCE-CHECK /NOHAP 
/tlOTRUHCATE /HOAUDIT /NOCONDlT IONAL~ 
/CHECl\:o:: < NOf'ERFOF.:t\ 1 HOitOUNt•S) I [1EDUG" { HOS YHFOL S, TRACE BACK) 
/Wf\RNINGS• < UOSTAUDARD10THER1NOINFOR/"IAT Iotl> 
/STAHDARO• < NOSYHT AX t UOF'Of·t 1 ) /NOF J f'S 

STATISTICS 

Run Time: 
ElaP11ed T1111et 
f'ue Fault.s: 
D~n••ic Ha11or'lll 

14. 80 SIPt'Onds 
1:?4.01 sec:onds 
óBS 
524 PB9e:. 

74 

~5-Jul-1988 18124:5 
~5-Jul-1989 .10:57t3 

REL LCL SHR EXE 
f\EL l.CL UOSHR NOEXE 
REL LCL SHR NOEXE 
REL LCL SHR NOEXE 
REL LCL SHR NOEXE 



1:.l'I ;,. 3[1 . 
:.i:•1:-•:~. L1~tín9 

:'.!S-Jul-1988 ·1a::?7':3 
;?S-J•Jl-1988 10152:~ 

e 
9 

o 10 
11 
I~ 
13 
14 =-
15, 

; tó -
17 
19 
1'/ 
co ', 

::~ :• 
37 
30 
:!'i 

'º 41 
4~ 
13 
44 
·1~ 
4é 
4: 

'" 49 
50 

. ~. l 
:n 

IDEtlTif"tCATIDH f.JVJSIOfl, 
PROGRAH-ICI. TABLA_JB. 
o1UTHOR. PAf!LD ROMO HJCHAU[1, 
INSTALL1HION. UNIVERSJ[lfl[I tlACIOflHL AUTOtlOHA flE ttEXICO, 
DATE-lilRi TTEtl. ::9/0CT 187. 
OATE-COHF'JLE(I, :!9/0':'T.'3'7, 

t.F·EHAru:s. 
t uu.ttuu••tu:t.t:t.•tu.uouu:t.t:ut••uuuu••••*****" 
-* t: REF ORTE DE TABLA 3, f. i 
t. UUUtUHUUUUtttttUUt:tt•Ui.tUtUU:UU.U**tfU 

GECURITY. :'.3T! PROGRAHt'l fS f'ROf'IEDAD DE tA UNAH, 
EWJlR~UIHEllí [11 1.'ISJ!JU, 
CQf1?JGUf..AfIOI/ SC::t::TlOH. 
SJUf\l'E-C.C!t1í'llTEI'\. IUCRO-VAX, 
Ot1.J1.cr ·COHFUTER. MICf;0- 1.'AX. 
Hlf Lr'. -0'.JTF·UT SECTJON, 
F Il E-COtHROL, 

SELECT f.:Er•URTE A$.SIGU TO TAifLH-3fl, 

lMTA r11v:zro11, 
t 

' 
• 

fJLE SECTJON, 
r-¡, F:EFORTE 

LABl:.L P.ECOIW IS STANDARD 
RECOP.D COr/TAlNS 132 CHARACTERS 
DATA RECOFD IS LINEA, 

01 LiflH f'IC XCIJ:?>. 

lrJ.Jf:t,1/15-STORf;GE SfCTIQ/I, 

01 1.'HRIAr<lES, 
~.J 1/UNHOS. 

\'.•5 COUTHI1üR-LINEAS f'IC 9'(03) VALUE ZEROES. 
·.>S CONTADOR-PAGINAS PIC 9<V3> VALUE ZEROES, 
·~5 RESPUESTA F IC Xf01) VALUE Sf'ACES, 
<15 f'-HINIHA PtC 59<10H.'9<08l VALUE ZEROES. 
o~ r·-HINIHA-f'IS f'IC S9<10H'9(0Bl VAl.UE ZEROES, 
\)~ f:f1IZ-F-f'RIHA e rrc 59<10lV9C08> VALUE :!.EROES. 
1)5 F-f·fHMA-C F'IC 9(03) 1.'ALUE ZEl\'OES. 
05 r.Atz-F-t+STERlSCO PtC 59{ J(tl\!?C0;3l Vf.LUE ZEROES. 
o~ V-C-R f'IC sc;noi•Jc;coe> VHLUE ZH:DES. 
OS 'JU-HA:.< f'TC S9<l0JV9<081 VALUE ZEROES, 
05 Vll-Hitl f'IC S9<10H1'1108l VAl.U[ ZEROES, 
e~ l,'IJ rr:: 59(JC)1)9(08l •JALUE ZEROES. 
lj~ srr·;.f;. .. "l(lOtl-LINiH· l f·Ic 59(10lV9<08l VALUE ZHOES. 
•)~ SEF·Al\ACICN-LIHITF:-:? f'IC ~'1Ct0lV9(08J VALUC ZEí•OES. 
(·~ 1JIJ-Ul1lfr-1 n: SH10J'J910r) VALll[ ::EF.OES. 
C·':j VU-LIHITE-~ F·rc 5'Hl0)1.'9(08J •JALUE :rnOES, 
O!i F·"( f'IC 59<101V9(QE)) VALUE zrnors. 
05 P f'IC 9<0J>V999? VAl.l'f:° 7fRIJFS, 
l5 f·-SALI{IA f·Ic 9l":•3iV9'i'7~ 'JAI JJL ZEFiQ[S, 
¡;5 t1 Plf 9<011 •JALl1E ZEF\OES. 
05 li FT- ,\c..::.i '.'.;Lut ZEROEs. 
0'5 r-:'1STEF: ¡s.;u FI.: $9 (1c.)VH08 J VAL U E ZEFIOES. 
05" r·1c ~:9(10¡•)9t0El) VALUE 5, 
·.>5 t· f·'(L ~j9• 101';9· •)8) 1JALUC ~Ef•OES. 

(1~ F'·Fo f·J( ~:-o·:~·;c'd·.i., i.•.:.L•Ji: .a. 

75 



H1~f.J1-3a .. _ 
L1$.t1r.s: 

so 
59 
60 
ó!. 
6~ 
¿3·, 

•• 
~s .. - ~ ( 

$6'0 01 
6; 
os 
69 

-~ 71 
n 
73 
74 
75 
7• 
n 
7~ 
79 
so 
SI 
U2 
83 

.. 
S4 

"'"es 
06 
S? 
SS 
89 
•o 
91 

: 9:? 
. 93 
.94 
. 95 

96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

-1oe 
109 
110 
111 
11:-
113 
11-1 

1)5 SEF'ARf1C rou 
C.5· I 

º" J 05 ·t. 
05 L 

- OJ .:tLFANUNERICOE, 
05' l f/IEA-TE'rtf'OfU.1L 

FORHATO, 
03. ENC·t. 

05 FILLER 
05 .FILLER 

"'TAfrLA t3 .!I ~, 
.,5 fILlff\' 

., t1$ FILLER 
V.1 ENC-:.!· 

· OS FILLER 
05 r:-JLLER 

PIC .39CIO)IJ1(08J VALUE ZEROE5f 
f'IC 9(1JSI l.'ALUE ZEF.OES. 
PtC ?<OSJ VALllE t. 
'f'IC e: <05) ··JH1.UE ZEROES, 
f'•[C 9CO~> 1JALUE ZEF.OfS. 

F·rc XitJ:?) VALUE SPACES, 

PIC X(61) VAL U E SFºACES, 
P!C XC10) VAL U E 

P!C Xí~S) VALUE SF'ACES, 
f"tC XC?S> VALUF. SPACES. 

f"IC '((36) VALUE S.f'ACES • 
P!C );ClJ) VALUE 

'S -<SeF-ar"c-íon de C:st.rib"5} •1; VR <Cort.ante res1st1Pntc tot.Jl .,., 
03 .EUC-RESTRl CCIONES, 

, 05 FlLLER PZC Y.(úl l WiLUE .,., 
OS rtLLER f'IC X<54) VALUE SPACES, 
05,FJLLER Pre X(tJ) l.'ALUE 

'F."ESTIHCCJOllES •, 
OS f"fLLER PIC X<60J VALUE Sf'ACES. 
('IS FILLER fIC X<01 J VALUE .. ,., 

03 EUC-RESTRICCIOll-1. 
05 FILLER 

'f Estribcis 
OS. f ILLER 
OS· f"Il.LER 

!:il _ E~C-RESTRICCIOU-~, 
05 flLLER 

'1 N», <je 
·•Jalores de 
') 1•. 
03 EHC-RESTRICCION-3, 

05 F'ILLER 
'f tiesi!lnac-ion 

05 f" TLLE'R 
GS FILLER 

03 EUC-3, 
:)S f lLLEr~ 
OS FILLER 

Vu 

P!C XC48> VALUE 
1 SeF-aracion 

PIC )( <80) V~LUE SPACES. 
PIC XCOJ} 1,'ALUE ·1·. 
P!C .(( 130) 'JAI UE 

1 Na~:il10: 
( li111ite 

PIC XC48> VALUE 
1 [ e• l 

P!C X• 601 VlilUE Sf'ACE'S. 
fJC XCOt J VALUE " 
MC XC47> VALUE SF'ACES. 
P!C )( { J'i; 1,i:..lUC 

· J1s11s Rectan!lular•s Si:.l"'ler:11tr1t.e Ata1ada~', 
03 ENC-'4, 

1 

'" 

05 fILLER 
OS F lLL.ER 
·.)5 FllLFfi: 

f'tC X! J~) VALUE SF'ACES. 
P1C XC0.S1 '.'ALUE '[1ATOS:'. 
PlC X<J~.) VALUf SF·ACES. 

VS FILLER 
'f'.: =- '• 

O': El/C-F'·f1dHA-C 
".'•5 Fii lU 

76 

P H: Y. C 06 i l,1ALUr. 

/··IC ZZ.9 VALUE ZFF.OES. 
F re X{V 7 ) '."ALIJC 

e ' Ha1,i11a 



'f.:,1:1. ¡''l_'.)l: 

:.:.ur·:~ l ii ~it.l 
~S-J"1Jl-:1S'SS 'í~:27"n 
:s•JrJl-!?a5 .!'l:s2:~ 

: t!". • 1;~ -'cr.1:'', 
l!t: ~~.FHl.rn 
t t~ os· FJl.LEFi 
:.lt 'Seccirin: -'. 
11º VS FILLER. 
1~(.. .,. = : • 
l~l OS EN..:.:.11-
l:!::? ··oS.f'ILLER 
J ~3 ' C11"1 .)¡ - ', 

1:·4 .. 05 FILLER 
1::'5 'h .. '. 
1~6 05-CtlC-H 
127 úS FILLER 

' en'. 
03 EtlC'.··S. 

-'·· ·-' 

PIC" ..:oa> 1.iALuE 'sF·Ac~S. 
PIC X(O'i> 'J#.LUh 

Pt; ·v.ió:4·i VAL.Ur.'..' 
Ptc::z9, 
r·1c X{06) 1.'l\LUE-> · -,.· ,'.'"'·'' 
.f'lc· X<Ó4~ VALUE' 

F'IC· "ZZ9, 
PtC J:<Ol) IJALUE 

120 
129 
130 
131 
13:'.! 
133 -

\o~ f ILLEr~ PIC X(63) VALUE SPACES, 
05 FILLER PIC X(02> VALUE • ( '. 
OS f-·-s~LIIrl'i-EflCAFEZA[10 PIC 9,99999, 
os-nLLER PtC "t(02l VALUE. )'. 

03 Efl(;-6, 
05 rILLER 
OS F !LLER 

'*** f'ara 'P1un < 
03 &LAt/COS 
03 GUlOllES 
03 ENC-B, 

05 FILLER 
'1 Estribos 
~ 1 1 

03 EllC-9, 
OS FILLER 

'1 tl•1 • de 
'. 11 

I', 

Vu 1 '. 
03 EHC-10, 

OS FILLER 

PIC X<50) •JALUE Sf'ACES. 
PIC X(Jl) 1JALUE 

f' ; 0,01 U-*', 
f'IC X( 132) VALUE ALL 
F'IC :< < 129> l!t1LUE ALL 

PIC ,;( 130) VALUE 
11 

11 

f'IC X !130 > VAi.U( 
s Vu . 11 

Vu 11 

PIC X( 130> 11:.LUE 

Vu 
s. 

134 
.13';; 
136 
137. 
\30 
i:w 
140 
141 
14:": 
1'13 
1·44 
145 
146 
147 
1<e 
149 
150 
!Si 
1'52 
1!i3 
154 
155 
1:56 
15' 
lSB 
150 
160 
161 
16::? 
¡¿3 

_164 
1¿5 
106 
lb7 
168 
16'? 
170 
171 

'1 [lesl.sr,ac:lon 1 
·• 11 r c:111 J 

r Ton J 1 •• 

e co 1 e Ton 1 11 e ,. 
[ Ton J 11 (. Clll -J t -_Ton 'J. , 

0,1 VECTOR-1, 
03 RENOLOll-1 OCLUF:S 5 TlttES, , 

VS DfT-tlUriEF:O-OESIGNACIOH-t f·IC 9(05) 1199. 
o~ VALOi:Es-s. \!U OCCURS s TIHES. . . ~ . ' 

07 V-SEPAfH.,CIOll-t PIC ?<09lV99; 
er; ·.:-vu-1 PH. 9<o9>v.c:r-, 

' 01 1•1ECTN:-:!, 
V3 REtlOLON-: OCCUl\S 5 TIHES. 

º"' ItET-flUHn·o- DESIGHACIOH-:? f'IC-o-.9(05 )V99 ·-~-
•.,5 '.'t-1LOF.:€j ;-'.'ú OCCUh.S 5 TIMES, 

r1-;o V<,Ef"AEACJíjf/-,2 f'lC 9<0~)V99'. 

j .. '.'·'PJ-2 PtC 9(09>V99. 

')t "ce ror~ , 
c.:.; f.[:Jf;l011··3 OCCUF>S 10 TIMES, 

77 

11 

IJ.J 

!I 

J [ Ton 
11 [ "· 



.. 

1 

1 

01 !'l:ThlÜ-RESTF.;cc1m1H. 

01 

·.¡ 

C! rIL!.ER -

c.: [1ET~f:71i!JH::r;o-nEStGNACIOU- l: 
·:•:! rtil.H-' -

1. 
03 F ILlER 
C·:i. OET-SEPARflCION-hAXIHA 
"'-: Ft:. .. Er; 

1· • 
• ;: I1E r-:A.!;-HSTRICCIOUEEi, 

'j'5 F'ILLER 
(-~ FORMUl A-RESTkICCIOU-1 
•j~ (rf-:T-VU 
O~ íOtlEL ADAS 

Tor1', 
ú~ fILLER 
VS i-ORHULA-RESTRtCCION··:? 
05 [tET-SEPARAC.ION-LIHITE 
05 CE'.UTIHETF.'OS 

er~' • 
03 fILLEF: 
' 1·. 

ItETt',LLE-1, 
03 FILLER 
03 f1ET-1 -NUMERO- l•E3 IGNAC ION· 1 
03 FILLEr~ 
{13 rit.LER 
03 t•ET-1 -SEPARAC I Otl-1- J 
.;.3 i:-tLLER 
·)3 r.tET-1-vu-1-1 
vz FILLER 
03 [1ET-1 -SEf'ARAC IOtl-1 - 2 
03 FILLER 
03 DET-1-vu-1-: 
03 rtLLER 
;_¡3 [tET-1-SEí'ARACJOll-1- 3 
03 FILLER 
03 t1ET-1-vu-1-J 
03 FILLER 
03 [lET-1-SEPARAC1 0~1- J- 4 
03 rrLLER 
03 [o(T-l-VU-1-4 
03 FILLER 
03 DET-1-SEf'Af'AC I Otl-1- ~ 
'•l FILLER 
03 t1ET-1-vu-1-s 
>:<! FILLER 

i1F.:TALLE-~. 
r.3 FILLER 
•13 [tF.T- 2-NUMF.:RO- l•ES IONAC ION-:? 
03 rtLLER 
03 F ILLE::O: 

73 

=E""...J•.Jl-H58 10:~7:3 
:5-Jul-195S 10!~::?:: 

PIC :<C 10) VALIJE 

F·rc·.;:z.z. 
ne X( 10) IJALUC 

f'IC XCOB> VALUE SPACES, 
f'IC 27.9,990 
F'IC ·X<09l VALUE 

PIC X<04l VALUE SPACES, 
PIC XC3?> VALUE -sF·ACES, 
PIC ?Z9 • 9?, 
F'IC X(04 > VALUE 

F'Ií:.XC04»VALUE SPACES. 
PlC: XC14>·· VALUE SPACES, 
ne zz9,99, 
PIC X<03J \.'ALUE 

f•IC -X(04)- VALUE 

PIC X<OS> VALUE '1 
PIC zz. z. 
PIC XC06> VAL U E ¡•, 
P!C X<OJ> VALIJE SPACES, 
f'IC zz9,99, 
PlC Y.(03) VAL U E SPACES, 
PIC zz9,99, 
PIC X<Oó> VAL U E 11 
fIC zz9,99, 
PIC X(05) VAL U E SPACES. 
f'IC zz9, 99, 
F!C X(06) Vt.LUE 11 
f'IC :z•L ~ 9. 
f'IC XC05} VAL U E SPACES, 
f'IC ZZ9, 99. 
P!C XC06> 'JALUE 11 
f'IC zz9,99, 
PiC X(OS> VALUE SPACES, 
f'IC z29.99, 
P!C X<Oó) v.;LUE 11 
f'IC zz9,99, 
PtC X{05) VALUE SPACES, 
PIC zz9,99, 
P!C '((06) V/11.UE 

f·lC X(03) VALUE ., 
P!C ::z. z' 
r·1c X<06) VALUE 1·. 
PtC X<OJ) Vt.LllC Sf'f1CE3. 



TAllLA-:Ht 

ESH 
SAUR 

rrns 
DE LA 

rn DEBE 
~iilLiGTECA 

1oi:rr.e- 'Líst.1nJ 
~'!'i-Jul-1986 1a::7:J 
:s-Jul-1988 10:52:2 

:?36 
:.037 
:?JB 
:?39 
240 
241 
242 
243 
244 
:!45 
246 
247 
249 
~49 
JSO 
:?51 
252 
253 
.:?5-11 
255 
256 
::?57 
258 
259 

-260 
2t.l 
262 
263 
264 
:?65 
::t..6 
':.67 
.::.:.a 

• :!{,9 
270 
271 
272 
2?3 
~7'1 

275 
276 
277 
:?78 
279 
:?80 
291 
28:? 
:.!83 
28'1 
2E'5 

• 

• 

•jJ DET-2-SEF·Af:ACION-2-1 
03 FILLER 
03 HT-2-vu-2-1 
03 FILLER 
03 DET-2-SEf'Af.·AcIOtl-2-2 
V:! flLLé:F. 
·.)3 I•ET-2-vu-2-:: 
03 FILLER 
03 llET-2-SEPARAClOll-2-J 
03 FILLER 
03 DET-2-vu-2-:~ 
03 FILLER 
C.3 DEl-2-SEPARACJOll-2-4 
03 FILLER 
CIJ DET-2-VU-2-4 
OJ FILLER 
•iJ DET-::?-SEf'ARACIOll-2-5 
03 FILLER 
o3 llET-2-vu-2-s 
03 FILLER 

Ot TAl!LA-A-V, 

r·tc zz9.?9, 
f'lC X(OJ) VHLUE 3PliCES, 
F'IC ZZ9,99. 
PIC X<06l VALUE 11 ', 
f'IC 229.99, 
f·IC X<OSJ VALUE SPACES. 
PIC zz9,99, 
PIC X(Oó} VALUE 11 ', 
PJC z79,99, 
PIC X<OSJ VALUE SPACES. 
f'IC zz9.99, 
PIC X<Oól VALUE 11 ', 
f·tc zz9.99, 
PIC X<OSJ VALUE SPACES. 
PIC ZZ9, 99, 
PIC X(Oó) VALUE ' 11 ', 
PIC zzc¡,99 VALUE ZEROES. 
PtC X<OS> VALIJE SPACES. 
PlC zz9,99 VALUE ZEROES. 
PlC X<OóJ VALUE ' 1 ' 

05 FILLER 
05 FILLER 
05 rtLLER 
05 FILLER 
QS FILLER 

PJC X<OSJ VALUE 'Oú3ZO' • 
PIC XtOS> VALUE '00'190'. 
PJC X(05) VALUE 1 00710', 
PIC X\05) VALUE '01;?70', 
rJC X<05) VALUE '02950', 

61 TABLA-A-V-R REDEFINES TABLA-A-V. 
05 W1\...0Rf.5-A-V OCCURS 5 TI HES, 

IJi A-V f'JC 9<0~>V9(03), . ' 
f'tiOLE:r•URC [IJt.'lSION. . 

• 

FUT lNA-CDllTROL, 
OPEfl iJUTPUT REPORTE 
f'ERFDr..H Gf.NEf.:A-TA[-tLA UUTIL RESPUESTA EOUAl. 'N' 
CLOSE REPORTE 
SlOf' RUU • 

• GEllERA-lABLA, 
f'ERFORH PREGUllTA 
f'ERFORH ItlICIALIZA VARYUIG L FROH 1 BY 1 

UHTIL L ; 5 
HOVE ZEROES TO I J K L 
PERFORH CALCULA VARYUIG L FROH 1 BY 1 

UNTIL L > 5 
HOVE 99 TO CONTADOR-LINEAS 
PERf"ORH JHF'f.:IHE-DETALLE-1 VARYlHO J FROH 1 (IY 1 UNTIL J > 5 
URITE LUIEA Ff<'OH GUIOtlES AFTEk 1 
!.!RITE LltlE1i FfWH GUIONES AFTER 3 
UF.tTE LI:IEA F'f;OH ENC-13 Af'TEít 1 
Uld; L: L IHEA fROH ENC-9 AFTER 1 
URilE LltlEA FROH EllC-10 AFTER 1 
t.:RITE LINEA fRUH OUJOllES AFTER 1 

79 



TAflltL3ú 
Sourr.e list11"1! 

2S-Jul-19BB ie:27:J 
25-Jul-1998 10:5:!J2 . 

:'.'BG 
:::!B7 
2BEI 
289 
290 
291 
292 
:?93 
294 
295 
296 
297 
2~6 

299 
300 
JO! 
302 
JOJ 
J04 
J05 
J06 
J07 
JOS 
J09 
JIO 
Jll 
31:? 
313"' 
Jl4 
Jl5 
Jl6 
Jl7 
318 
Jl9 
320 
321 
J22 
323 
J24 
325 
J26 
327 
J28 
329 
JJO 
JJI 
JJ2 
JJJ 
JJ< 
JJS 
JJ6 
JJ7 
J38 
339 
J40 
J41 
342 

• 

í"ERíORH lHPRlHE-DETALLE-2 W1RYIHG J FROH 1 ~·t 1 UNTIL J > S 
URITE .LHIEA FP.flH GUIONES AFTER 1 
lllSPLAY '*'**'***·U TAI!LA 3 ****UU.t:UU**' 

'DISPLHY 'OUIERF.S OIJE GENERE OTRA TABLA S/H ' 
' . WJTH NO ADVMICil/O 

ACCEf'T RESPUESTA. 

PP.EOUtlTA, 
DISPLAY 'DAHE F f'RIHA e 1.UTH NO ADVANCING 
ACCEPT F-PRIHA-C 
DISPLAY 'DAHE t. 
ACCEPT B 
[IJSF'LAY 'DAME h 
ACCEPT H 

U I TH NO AllVANC J NG 

UITH HO Al•VAflCJNG 

HOVE f-í"RIHA-C TO ENC-F-F'RIHA-C 
HOVE B ro ENC-0 
HOVE H TO ENC-H, 

• CALCULA, 
IF L EOUAL 1 

HOVE 2 TO r1ET-NUHERO-DESIGNACIDH-l < L > 
DET-NUHERO-DESIOHACION-2 e L ) 

ELSE 
IF L EOUAL 2 

HOVE :?.S TO DET-tlUHERO-DESIGNACIOU-1 C L > 
DET-tWHERO-OESIONACIOH-2 < L > 

ELSE 
IF L EOUAL 3 

HOVE 3 TO DET-llUHERO-DESJGtlACION-1 ( L 
DF.:T-tlUHEP.0-[1f.SIGtlACION-2 \ L 

ELSE 
IF l EOUAL 4 

HOVE 4 TO t1H-llUHEF\'O-llFSIGNACJON-l C l J 
[IF.f-NUHERO-DESIGtlACION-2 ( l } 

ELSE 
lF l EOUAL 5 

HOVE 6 TO [JET-NUHERO-DESIONACION-1 ( L } 
ltET-NUHERO-DESIGUACIOH-2 < L >, 

IF DET-tlUHER0-[1ESIGtlACION-I ¡ l > ,. Z 
HOVE 2530 TO F-Y 

ELSE 
/10VE '1200 ro F-Y. 

CDHF·UTE 11 ROUtHl[fr "' H - R 
COHf'UTE F-ASTERISCO ROUN[IED "' ( r-PRIHA-C t. o.a ) . 
C0/1f'UTE RAIZ-F'-ASTERISCO ROUNDE[1 :::i F-ASTERISCO U O,S 
COMPUTE VU-LINITE-1 1.s * F-R t 9 t: D t RAIZ-F-ASTERISCO / 

1000 
COMPUTE VU-Lil1ITE-2 ,. 2.0 t F-R t fl t' [I t RAIZ-f-1\STCF:ISCO 

1000 
COMPUTE SEPARACIOH-LIHJTE-1 • D / 2 
COMPUTE SEf'ARACION-LIHITE-2 .. D / 4 
COHF'UTE SEf'ARACION-MAXIHA ( L > ,. ( F'-R * A-V C l ) t F'-Y ) / 

( 3.5 • El ) 
HOVE ZEfWES TO K 
FEf.:f"ORM f'f\OCESO··CALCULO VAr\YlNG l FROH 1 EtY 1 UNTJL I > 9, 

• F'f\QCESO-CALCULO, 

80 



·Tf1EILA-3lf 
Sourr.e li&t in!I 

343 C0f1PUTE RAIZ-F-PRlMA-C • F-f'RIHA-C f:f O,S 
344 COMPUTE P-11UII11A z e 0.7 * RAIZ-F-PRIHA-C >. I 
345 COHF'UH. F-tHNIMA-&IS :a ( O, 'J i li:AIZ-F-PRlMA-C 
346 COHPUTE SEPARACION = I * 5 
347 C0f1PUTE ll ROUllDED e H - R 

:!!i-Jul-1988 1&:::!713 
2s-Ju1-190a 10Ls2:2 

348 COMPUTE F-ASTERISCO ROUND~D .. ( F-PRHM-C * o.e ) • 
349 C011f'UTE í'AJZ-F-ASTERISCO ROUN(IElt = F-ASTEf..:ISCO ** O.S 
350 COHPUTE F' = C C Ct.Ol - P-HINIHA / I ~ > .t P-HrtHHA 
351 COMPUTE f'-SALHA = 
35:! < C 0,01 - P-HINli'IA-BI$ ) I 2 ) + P-HIUI11A-BIS 
353 HOVE f'-SALIDA TO f'-SALI[JA-EUCABEZA[IO 
354 COMPUTE v-c-R ::: F-R * e t [1 * RAIZ-F-ASTERISCO t 
JS!i < O,::! t 30 • F· > 
JSb If V··C-R tlflT LE<iS ~O 
357 COMPUTE v-c-r- ,,. o.¡ .. v-c-R. 
359 HOVE v-c-r. ro VU-Hltl 
359 COHPUTE VU-HA;< = :?,Q t F-R f: El t D t RAIZ-F-AST,EFOSCO 
360 COHPUH 'JU ::: < < 2 * F-R t A-V < L > * F-Y t D > ./ 
361 SEF'ARACION ~ + VU-HlN " 
362 IF 1 NOT GREATER 5 
363 HOVE SEF'M:ACIOU TO V-SEPARACIOU-t ( -L ' I ) 
364 COMPUTE VU = VU ,• 1000 
365 HOVE vu TO v-vu-1 ( L ' I } 
366 ELSE 
367 AC•It 1 TO ti 
368 HOVE SEf'AFiACJOtl TO V-SEf'ARACJOtl-2 C l , K ) 
369 COHf•UTE VU ,. VU I 1000 
370 HOVE vu TO v-vu-2 ( L 1 r. ) • 
371 * 
37:! I HPR l HE-flET ALLE-RESTR 1 ce l ONES. 
373 IF l = 2 
37" HOVE 'Vu <" 1.5 * FR * b * d * rai: ft e .. ' TO 
375 FOF.HULA-RESTRICCIOH-1 
376 HOVE ' S .., d / 2 = ' TO FORHULA-RESTRICCION-:? 
377 HOVE VU-LIHITE-1 TO OET-VU 
378 HOVE SEPARACION-LIHITE-1 TO DET-SEf'ARACION-LIHITE 
379 HOVE ' Ton' TO TOHELADA5 
380 HOVE ' en<' TO CENTIHETROS 
381 Eo.SE 
382 l F I ,. 4 
383 HOVE 'Vu <• :! , O * FR * b t d f: ra i.: f* e "' ' TO 
384 FORHULA-RESTRJCCION-l 
385 HOVE ' S • d I 4 "' ' TO FORHULA-RESTRICCIOll-:! 
306 HOVE VU-LIHITE-2 TO DET-VU 
387 HOVE SEF'ARACION-LIHITE-2 TO CIET-SEf'ARACION-LlHlTE 
388 HOVE ' Ton' TO TONELADAS 
389 HOVE ' e••' TO CEtlTillETROS 
390 ELSE 
391 HOVE Sf'ACES TO f!ET-2AS-RESTRICCIONES, 
392 HOVE OF.T-NUHERD-OESIONACION-1 < 1 > TO 
393 IIET-i\-IWHE.f\O-i•ESJGNACION-1 
394 HOVE ~EF'ARACION-HAXIHA ( I J TO OET-SEPARACION-HAXIHA 

-,-395 HOVE [tETALLE-f.:fSHdC~IONES TO LINEA 
J9ó URITE Lltl(A AFTFR 1, 
397 
398 lHf·RIHE-I1ETALLE-1. 
399 HOVE DET-tlUHERO-OESIGNACION-1 ( J > TO 

Bl 



TAffLA-~ff 

,1<?ur1:a Lio;tin:1 
.:25-·Jul-19BB 1a::?7:3 
:!S-Jul-1938 HHS:?:~ 

·100 
401 
4C•:! 
403 
404 
)05 
406 
407 
400 

'º' 410 
'11 
"112 
113 
414 
41S 
'11 o 
<17 
410 
'19 
•no 
121 
422 
423 

'424 
425 
4n 
·1:.'? 
42ll 
·1-'9 
430 
431 
432 
433 
434 
435 

".436 
<37 
430 
43• 
440 
441 
442 
443 
444 
145 ... 
447 ... ... 
450 
451 
452 
JISJ 
454 
455 
456 

• 

[•ET-1-IWHERO- DESIGNACI ON-1 
PERFOli:/1 HUE\.'E-VECTOR-1-A-DETALLE 
NOVE ftfTALLE-1 J(l LINEA 
f'ERFOR/'I E5CR l BE. 

l'lt.JE\.'E ··'.1ECTGR-1-A-IIE TALLE, 
/1Q•JE V-$EPl.RACION-l ( J r 1 
HOVE v-vu-1 ( J , 1 ) 

J TO DET-1-SEPARACION-1-1 
TO DET-1-vu-1-1 

HOVE V-SEf'ARACIOH-1 e J , ~ J 
novE v-vu-1 < J , 2 > 
1101.'E V-SEF'ARAC ION-1 ( J , 3 > 
HúVE v-vu-1 e J , J ' 
MOVE \.!-SEP~FiACIOtl-1 J , .f > 
HC•'.'E V-VU-1 < J • 4 
MOVE V-SE'PARACION-1 ( J , 5 J 
HCWE V· VU· 1 ( .J 1 5 > 

TO DET-1-SEPARAClON-1-2 
TO DET-1-vu-1-2 
TO OET-1 -SEPARAC IOH-1-3 
TO OET-1-vu-1-3 
TO OET-t-SEf'ARACION-1-4 
TO DET-1-vu-1-4 
TO DET-1-SEPARACION-1-5 
TO r1ET-1-vu-1-s. 

• 

• 

• 

fttNa HE-nETALLE-:?. 
HOVE flH-NUHERQ-[lESlGNAClOll-2 < J ) TO 

DET-:i-tlUHERO-[IESl GtlAC!OH- :i 
F'E RFOR/1 l'IUEVE-VEC TOR-:i-A-DETALLE 
HOVE [IETALlE-2 TO Lit/EA 
f'F.Fi'F"ORM E"3Cí'1 E<E, 

HUHE-VEC ror; - ;'- ~- f!ET f1LLE. 
MOVE V-SEPAfi'AC lON-2 ( J 
HOVE V-'.'U-~ ( J' 1 1 
/'IDVE V-SEF'ARAC!DN-:i < J 
11avr v-vu-:i e J • 2 1 
HO'.'E v-sEF·ARACION-2 ( J 
HOVE v-vu-~ ( .J ' 3 ) 
HOVE V-SEPARAClON-2 ( J 
HOVE v-vu-2 { J • 4 
HOVE V-SEF'ARACION-2 J • 

HOVE v- 1.•u-z ( J ' 5 

UIICJALI7A, 
A(1[1 1 TO l 

1 > TO DET-2-SEPARACION-~-1 
TO [IET-2-vu-2-1 

2 l TO OET-2-SEPARACION-2-2 
TO DEJ-2-vu-2-2 

J l TO flET-2-SEPARACIOtl-2-J 
TO DET-2-VU-2-3 

" l ro DET ·2-SEPARACIOtl-2-4 
TO IiET-2-VU-2-'I 

5 > TO DE T-2-SEPARACION-2-5 
ro r1ET-2-vu-:i-s. 

HOVE ZEROES TO [1ET-NUHER0-[1ES!GNACION-t < 
HO!.'E ZEF.OJ:.:S TO [tET-NUHERO-DESroNACIOtl-2 < 
PEf\FORH VARIA VAf\:YitlG 1 FF.'0/'1 1 DY 1 UNTIL ;. 5, 

• VARIA, 

• 

110VE ZEl\'OES TO V-SEf'ARACION-J C L 
V-VU-1 ( L 
V-SEf'ARACION-2 C l 
v-vu-:i 

ESCRUE • 
AO[l 1 TO COllTAOOR-LINEAS 
IF CONTADOR-LINEAS > 56 

C L ), 

HOVE ZEROES TO COtlTA[•OR-LINEAS 
A[l[l 1 TO CONTADOR-PAGINAS 
110VE LINEA TO LINEA-TEl1f'0RAL 
!.!RITE LINEA FROH ENC-1 AF"TER PAGE 
"RITL LIUEA F"kOH ENC-2 AF"TER J 
"RITE LINEA FROH ENC-3 AFTER 3 

82 



So~1rr.e -·1.ut.io•~'· 
'"4,~7 :"/f .. : [-, _-1,, ·2·,; 

.,_,;:;; ~::. '; ~/-t"·-_:-, 
.·:::~< '.,\:·¡:: 
._ ::i:</ ":-·,;-:? . 

·---464_._. 
; 465 : 
'- 466 •' 
·. '4¿7 

.,69. 
4¿,9··_-.; 

'_470 
.\71 
47:! 
•n .,. 
475 
476 

• 

'.:-wrár{ LINEA FROH ENC-4 AFTER 3 
~URITE LlHF.A FROH ENC-5 AFTER 3 

URITE t.IHEA FF\Ot1 ENC-ó AFTEF>: 3 
URITE t.INEA f'ROl1 OUIOtlES AFTER t 
URITE LlNEA Ff\OH EtlC-RESTF>:ICCIOHES 
URITE LINF" f'ROH EllC-RESTR!CCIOtl-1 AFTER 
URlTE LHIEA FROH E'.t1C-RESTRICCIOtl-~ AFTER 
URITE LIUíA FROtt rnc-RESTRJCCION-3 AflER 
URITE LltlE" f'ROH GUIONES AFTER t 

25-Jul-1998 1e:~?:J 
25-Jul-1989 10152~:? 

PERFORtl 111PRitlE-ltETALLE-RESTRICCIOtlES VARYING I 
FROH 1 E!Y 1 Utll I L I :_, S 

Ufd TE t.ltlEA FR0t1 GUlOllES AFTER 1 
WRITE LINEA FROH GUIOl/t:S AFTER 3 
URITE LUIF~ FROl1 EllC-0 AFTER 1 
~RITf. L ItiEA FROH EllC-9 AFTER 1 
·Jr.:ITE LillF.A FROH ENC-10 AFTER 1 
~rf.·HE LltlEA FROH GUIONES AFTER l 
hOVE LlNfA-TEHF'OkAL TO LJtlEA • 

lo:ldlE LltlEA AFTET~ 1 
HOVE SPACES TO LI1/EA 

Lil/EA-TE11PORAL. 477 
478 ,,. 
-1:30 
481 
482 

t.f. •uu. *u ... uu * * t:ttHHUUUU*U HU.HU *****************U* 
t: Flll [•El F·ROORAltA OUE EHlTE LA T1HILA 3 * 
• *****• •• tt **'*** *********"*•* **********•******'****************** 

.'JB3 
484 
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fAflLA-3B 25-Jul-1998 1Ú2713· 
Cr•1"'"' Rere~encl? in 't1l,..habet.i1:J\ Order 25-Jul-1999 10:5212 

A-'.' 2591 337 360 
ALFANUHERICOS 63t 
B 52t .297* 301 331 333 338 354 
&LANCOS 1381 
r.ALCULA 3041 276 
CENTIHETROS 1931 JBOt. 389t 
COHTA(IOR-LIUEAS 33t 27S• 4'49* 450 451* 
CONTADOR-f'AO IUAS 34t 452t. 
D 56t J2Bt. 331 . 333 335 336 3'47• 
DET-1-NUHERO-DES IGNAC Iotl-1 2001 400t. 
DET-1-SEf'ARACION-1-1 2031 406* 
DET-t-SEf'ARACIDrl-1-2 2071 408* 
DET-1-StF .. ,RAC ION- t -3 2111 410t. 
flET- t-SEF'ARAC IOfl-1-4 2151 412• 
DET-1-SEf'AkACIOtl- t -S 2191 410 
DET-1-vu-1-1 205t 407* 
ntr-1-vu-1-2 2091 '409* 
flET-t-VU-1-3 2131 411* 
DET··l-VU-1-4 2171 4.13t. 
DET-1-VU-1-5 2211 41:St. 
DET-Z-tlUHERO-DES IGNACI ON-2 226t 09t. 
(lET-2-SEf'ARAC l'ON-2-1 2291 425• 
flE T-2-SEPARAC ION-2-2 233t 427* 
DE T-2-SEF'ARAC ION-2-3 237t '429• 
DCT-2-SEPARAC ION-~- 4 2411 431* 
DET- 2-SEPARACI ON- 2-5 2451 433t 
DET-2-vu-2-1 2311 426t 
DEr-2-vu-2-2 2351 42Bt. 
[•f:l-2-VU-2-3 2391 '430t 
DET-2-VU-2-4 2431 '432t. 
DET-2-VU-2-5 2471 434t. 
DE T- 2AS-RESTR 1 ce I OtlES 1841 391* 
DE T-NUHERO-DES1 Ot!AC I ON-1 1581 306t. 310-' 310 31Bt 322t. 324 
DE T-tWHERO- or.s I ONAC 1Otl-2 1651 307t 311* 315* 319• 323t. 418 
DE T- R-tlUHERO-llES l GNACI ON-1 1771 393t. 
DE T-SEPARAC I ON-L I H l TE 19::!1 378• 387• 
IIET-SEF'ARAC I Otl-HAX 1 MA 1811 394* 
f!ET-VU 1871 377• 386* 
DETALLE-1 1981 402 
DETALLE-2 2241 421 
D(T ALLE-RESTRI ce IONES 170 395 
ENC-1 67t 454 
ENC-10 1:501 284 472 
ENC-2 711 455 
ENC-3 1031 456 
ENC-4 1071 457 
ENC-5 129t 458 
ENC-6 130 459 
ENC-B 1401 292 470 
ENC-9 1'451 283 471 
EUC··lI 121t 30U 
ENC-F-PRIHA-C 1131 300• 
ENC-H 1261 JO::?t. 
ENC-RESTRICC ION-1 87t 462 
Ene- RESTf..: Ice I Otl-2 92t 463 
ENC-RESTRICCIOll-3 97t 464 
ENC-F:E:STRICCIONES 78t 461 
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TAisLA_J[i 25"'.:Jul-1989 ie:27:3 
Cro¡s Reference ir; AlPhabetic.Jl IJrder 25-JtJl-1998, 10:.s2_:2· 

ESCRIBE <4481 403 422 
F-ASTER1Sco. 51t 329* 330 34Bt 349 
F-PRIHA-C 39t 29St 300 329 343 349 
F·R 57' 331 333 337 354 ·359 ,:·, 

F·"I 49t ns• 327.t. 337 344 360· 
FORMATO 66t 
FORHULA-RESHICCIOH-1 1861 375• 3~4* 
FORHULA-RESTR ICC I Otl-2 191t 376* 38St 
GENERA-TABLA 2711 :!65 
GUJOHES 1391 200 281 295 207 460 - 465" 
11 5Jt 299' 302 328 347 
1 59t 275• 3-40* 3'0 346 362 363 

440 '" 444 445 446 466• 467 
IttPR I HE- DETALLE-1 398t 279 
IHF•f.: 1 HE-DETALLE-~ 4111 206 
IMPR I HE-OETALLE-RESTR ICC I OUES 37-:?t 466 
IHICil\LIZA 436t 273 
J 60t 275• 279t 279 2B6i 296 399 

41:J "' 415 410 425 426 427 
61' 27!5* 339t: 367• 369 370 
62' 273• 274 275• :!76• 217 305 

315 3l7 310 319 321 322 323 
370 430 439 443 '" 445 446 

Lit!EA 27t :?BO• ::!BU 282J 283• 280 285• 
455.& 456* 457• '158* 459• 460* 461* 
471* 472• 473• 470 475 "'76t 

LINEA-TEHPORAL 64t 453t 474 477t 
HUEVE-VECTOR-1-A-DETALLE 405t 401 
HUEVE-VECTOR-2-A- DETALLE 4241 420 
liUHEROS 32t 
p 50t 350• 355 
P-HIHIHA 36t 344t 350 350 
P-HIHIHA-9IS 37t 345t 352 352 
P-SAL 1 t1A 51t 351* 353 
P-SAL I DA-EUCABEZADO 13:-!t 353* 
PREGUNTA 2931 272 
PROCESO-CALCULO 3'1~1 340 
R 551 320 347 
RAIZ-F-ASTERISCO 401 330• 331 333 3.\9t 35• 359 
RAJZ-F-f'FdHA-C Jet 343t 344 345 
RENGLON-1 1571 
REUGLOH-2 1641 
RENOLON-3 1711 
REPORTE 191 231 ?.bo\ 266 
RESPUESTA 351 265 291t 
l\UTIHA-COllTROL ::'631 
SEPARAC ION sa• 346t: 361 363 360 
SEPARAC l O!l-L I H I TE-1 45t 335t 378 
SEPARAC ION-L [H I TE-2 ... 336t 307 
SEf'ARACIOU-HAXI HA 172t 337• 394 
TABLA_JS 2t 
TMlll\-A-1) ::!:SOt 2~7 
TAEILA-A-V-R 25H 
TOllELADAS 1881 379• JEIBi 
V-C-R "' 354* 356 357t 35:' - 358 
V-GEF'ARACI014-1 1601 363* 40• 409 •10 •12 <t• 
V-SEf·ARACIOtl-2 167t 368t 425 427 '29 '31 433 
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TABLA-3~ 25-Jul-1998 1a:2113 
Cri>s"i Refereru:,.. in AlF·habeticJl Order ;-... ::s:~J•1l_..;1 ?ª.ª· io:s·212 

v-vu-1 1611 : ·3osa '407 ' ·413 . ·,415 
v-vu-: l6AI 3J:~*: -~-~6 . 434 
VALORES-A-V 25St 
VALORES-s-vu 159t 
VALOr..ES-S-1.'U 166t 
VARIA ~4.:!I . 440 
VARIA!iLES 311 
VECTOR-1 1561 
vrc ror..:-2 1631 
VECTOR-3 170t; 
vu HI . 360.t:: 360 36' 365 369* 369 
VU•LIHITE-l 471 331* 377 
VU-llHITE<:! . ~91 333• 396 
VU-HA;.( 4:!1 359t 
VU-11IH <JI 358• 361 
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. . 
PROG~t.H- SECT I ONS 

,.N.oie·; 

O ÍCODE 
l fLOCo'IL 
:?· IPDATA 
3 COBtNAHES_: . .::, ___ 2 
4 COBINAhES-~,_,:...;4· 

DIAG~OSTICS 
If1for111ational: 

COHHAND 11UALIÍIERS 

B~h!s Att._~ibut.e11i 

ó7?0 f'[C .. CON" 
·'1749"-, F,'IC . CON'-

1-495 PIC . ~CON 

~· 
PlC CON .. 

·20 '.., 'PIC :CON: 

1:?6 (S.IJF-Pressed bw coroilhand a1Jal ifier> 

C090L T A8LA-3B, C08/ANS I /CROSS/COf'Y /Ll ST zTAEtLA-38, L 1 S 

2s-J1Jl-t9BS 1e::?1:J .. , 
:?S-J•Jt-;-19ae· 1o;s:i:::i:· 

_. \ 
. \ ,-~ } . 

· RElé LCL SHR EXF. 
:_ REL"-_·": LCL NOSHR NOEXE 

REL·''', LCL ·sHR NOEXE 
. REL' LCL SHR NOEXE 

REL LCI. SHR HOEXE 

/COPY _L l ST /N0t1ACHI NLCODF. /CROSS_REFEf\EtlCEcALPHA8ETICAL 
/AtlSI_fQRHAT /NllSEílUENtE_r.HECK /NOH.'if' 
/UOTRUllCATE 11/0AUI1J T /tWCOtlO l T!Otlt.Ui 
/ CHECI\• < UOPERFOF:H • llO['!OUUI1S 1 J [1E BUG: < l/OSYHEtOLS t TRACE8ACK) 
/UARN 1 tlG<;• e HOS TAN!1AR0 1OTttER1 NO I NFORHAT ION) 
/STAIHIAfW,,_ e NOSYUTAX 1NOF'I!í't11 /tlOf°IF'S 

STHTIST ICS 

k•.Jn T1tn!l 
F.l.¿opse<J Ti111e: 
l'a9e F'a!Jl t,.,.: 
[1"r •. :nlC· 11e111or\J: 

l!.,40 secor1ds 
141.06 secando:¡ 
7J o 
S3t P•!les 
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- TA!fLA-3C 
Sourr.• Li~t.ir;!i 

lDEtHIFICATION CIIVISJOtl. 
:! PROGRAH-ICl. TAflLA_3C. 
3 AUTHOR, F"ABLO ROHO HICHAU[I. 

2s-Ju1"."'19se 1a:Jo;1 
:?3-Jut-1988 tJ:'5'5: "!· 

4 JNSTALLATJOH, UNJ 1JERSJ[l1iD NACIONAL AUTONOHA l•E HEXJCQ, 
5 l•ATE-URI TTEH, ~9/0CT 187. 
6 DATE-C011PILED. :!9/0CT/87. 
7 *REHHR/'\S, 
8 * UUt.tt:UUUtU:UtU•t:UUtUtt:UUUtUttttt:tt:t:UUtt 
9 * * REPORTE ttE TA&lA J,C t 

10 t UUt.tt:tU:Utt.JUUUttUUUf.UtttUtUUUtttttUUU 
11 SECURJTY, ESTE PROORAitA f.S PROF'IE01~D íiE l.A UNAH, 
12 ENVJRONMENT [IJVISJOtl, 
13 COfffIOUF:ATIOll SECTlONo 
14 SOURCE-COHf·UTEF:, MICRO-VA.<. 
15 OBJECT-COMf'UTEJ\, HICRO-VAX. 
16 INf'UT-OUTf'UT SECTHH4, 
17 FILE-Cot/TROL, 
18 SELECT REPORTE ASSIGH TO TA&LA-3C, 
19 • 
20 tlATA [IJVISIOI/, 
21 • 
22 FILE SECTIOtl. 
:!3 f'D REPORTE 
24 LABEL RECORD IS STANDARD 
25 RECORD CONTAINS 132 CHARACTERS 

.26 {JATA RECORll IS LINEA, 
27 01 LINEA PIC X< 132), 
28 • 
29 UORf\lNG-STORAGE SECTION. 

JO ' 
31 Ot VARlAfiLES, 
32 03 NUHEROS, 
33 05 CONTA[IQR-LINEAS f'JC 9l0J) VALUE ZEROE&, 
34 OS CONTADOR-F'AOINAS PIC 9<CiJ> VALUE ZEROES. 
35 05 RESPUESTA FIC. X<OI) VALUE sF·AcES. 
36 05 P-HINIHA PlC S9C10>V9<08> VALUE ZEROES. 
37 05 F'-HINIHA-BIS f'JC S9C10lV9108) VALUE ZEROES, 
39 05 RAIZ-F-PRIHA-C PtC S9C10JV9C0B> VALUE ZEROES. 
39 05 F-PRIHA-C f'JC 9103) VALUE Zf.ROES. 
'10 05 RAIZ-F-ASTERISCO Pre S9(10lV9C08~ 1.'ALUE :t:r(ú[:;. 
'11 os V-C-R rrc 59110)V9COe> WtLUE ZEROES. 
42 05 VU-HAX PIC S9C10lV9COO> VALUE ZEROfS, 
43 OS VU-HIU f'IC S9<10JV9C08l VALUE ZEROEE:, 
'14 OS VU f'IC S9(10JV9C0Bl VALUE iEROES. 
'15 OS SEF'ARAC10N-LIH1TE-1 f'IC 59(10JV9COB> VHLUE ZEROES, 
46 OS SEF'ARAClON-lIHITE-:! PtC 59<10JV9C08) VALUE :E:ROt~. 
'17 OS VU-LIHlTE-1 PIC 59C10lV9C08) VALUE ZEF.OE'S. 
48 OS VU-LIHITE-2 PIC 59Cl0JV9(08l VALUE ZEROES. 
49 OS F-Y PIC 59C10JV9COB> VALUE ZEROES, 
50 OS P PIC 9C03JV9999 VALUE ZEROES. 
51 05 fi f'IC 9COJ> VALUE ZEf\OES, 
52 05 H PIC 9COJJ VALUE ZEROf.5, 
53 os F-ASH:kJSCO PIC 59{10)V9<08) VHLUE zrr.·ou,, 
54 OS!\' PIC 59<tOIV9Cti8l W~LUE S. 
55 05 I• PIC 59C10iV9COB> VttlUE ZEROF.S. 
56 os F-R Pre S9<l0)V9C08J VALUE .a. 
57 OS SEPAFiAC10N f'IC 59C10)V9C08) VHLUE ZEROES, 

d8 



TABL1"1.:.:Jc 
Se.ore.e Li10f.jn!Li, 

Sii 
59' 
60 
61 
62 
63 
64 
65 
ó6 
¿7 
óB 
ó9 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

ªº BI . 
82 
B3 
84 
85 
86 
87 
ea 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10< 
105 
106 
107 
108 

- 109 
110 
111 
112 
113 
114 

• 
01 

os l 
05 J 
05 ¡..; 
05 L 

03 ALFAHUHERICOS • 
05 LillEA-TEHF·QF.:AL 

FDRHATD, 
03 ENC-1, 

05 FILLER 
05 fILLER 

'TABLA f3.C', 
05 ílLLER 

03 ENC-2, 
05 FILLER 
05 FILLER 

PIC 9(05> VALIJE ZEROES. 
PIC 9(05) VAi UE 1. 
PIC 9<05> VALUE ZERDES. 
F'IC 9(05> VAl.UE ZEF:DES. 

25-Jul-1988 18130:3 
23-Jul-1998 1J:s~:2_ 

f'IC X( 132> VALUE SF'ACES. 

PIC X(61J VALUE SPACES. 
PIC XC 10) VALUE 

f' 1 C X <:?S) VAL U E SPACE S. 

rtc X(36> VALUE SF'ACES. 
PlC X<61> VALUt 

1 5 CSe,.aracicn de Estribos> vs VÍ\ <CortanLe resistente total 
')'. 
03 EUC-RESTRICCIONES, 

05 FILLER 
'I', 
05 FILLER 
05 FILLER 

'RESTRICCIOtlES', 
05 rILLER 
05 f'ILLER 
'!'. 

03 ENC-RESTRICClON-1 o 

OS FILLER 
'I Estribos 

05 FILLER 
05 FILLER 

03 ENC-RESTRICCION-2. 
05 FILLER 

'I Na, tje 
'Valares de 
') 1•. 
03 EHC-RESTRICCJON-3, 

05 FILLER 
'I [1esisnacior. 

05 FILLER 
05 FILLER 

03 ENC-3, 
OS FILLER 
OS FILLE~ 

'Visas Rectansulal'l?S 
03 ENC-4, 

05 FILLER 
OS FILLER 
OS fILLER 
05 FILLER 

'f, e "' , • 
05 rnc-F-f'RIHA-C 
05 FILLER 

K11/c1112', 
05 FILLER 

PIC X( OlJ VAL U E 

PlC XCS4> VALUE SFACES, 
PIC X( lJ) VALUE -

PIC XC60> VALUE SPACES. 
PlC XCOl > VALUE 

PIC XC48> VAL U E 
1 S•Par•cion I', 

PIG XCIJO) VALUE SPACES, 
PlC XC01 > VALUE '1', 

ne X<1301 VALUE 
1 l1ani11a 

Vo C Lirriite 11ax 1 

PlC X<49> VALUE 
1 [ e• l ,., 

PIC XC801 VHLIJE SPAq;s • 
PIC XC01> VAL U E 'I', 

f'IC X<47 I VALUE Sf'ACES. 
PIC XCJ91 VALUE 

Si111Ple11!!nle Arriadas', 

PIC XC 15) VALUE SPACES, 
PlC XC061 '..'Al.UE 'DATOS:•, 
f'IC XC 15) VALUE: Sf'ACES, 
f'[f: X< 06> VAL U E 

f'IC ZZ9 VALUf ZEROES, 
f'IC X(071 IJAi..UE 

f'IC X< 181 VALUE: SF'ACES, 
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TABLA-3C' · 
Source Li_~l1ns 

115 
116 
117 
118 
119 
t.:"') 
1:!1 
1:?.:! 
123 
1:?4 
l~S 
l:?b 
l:?i' 
1~9 
l~i 

!JO 
131 
132 
133 
134 
135 
136 
13:" 
139 
139 -
140 
141 
14.? 
1'3 
14' 
1•5 ... 
~ 4 .. 

¡4c 
tSC 
151 
t::i.:? 
1!'.!3 
1!4 
!SS 
1~6 
15:'" 
1SB 
1'• 16., 
161 
162 
163 
16< 
165 
166 

-- - --l¿i' 1•• 
¡;9 

"º 171 

• 

• 

25-Jul-1988 10::;0:3 
,.3.;:Ju1-uae t:nss::-

05 rILLEF; 
'Se;;cion: '• 
- ·05:'rILLEF; 
~b '.,. '·· 

OS EHC-B 
. O!.i'·FILLER: 
' CQ". X -•.1 

05 FILLER 
th • , • 

05- EHC-H 
05 FILLER 

, e•'~ 
03 EHC-s,-

Pie X<09> u·Ái.ur 

PIC Xc.04) :vALiJE';. 

-pJc'· fí"9.. . 
:r~c ·X~OB-) '.,'~~LU~,~~ 

.P.J"C. -~~~9~-, _ UALU_E 

pJ:c-·zz9. -
PJC'X<03) ·uALUE 

05 FILLER 
05 ¡:'ILLER. 
OS f'-Hlt1JHA-1'IS-EHC 
OS FILLER , 

F•1c· X<60J VALUE Sf'ACES, 
PIC.Y.(0::?> UALUE •e •, 
PIC 9,99999, 
pyc· X<O::?) VALUE • } •, 

03 EHC-6, 
05 FILLER 
05 f"ILLER 

PIC XC55> VALUE Sf'ACES, 
PtC X<:??> UALUC: 

'ti• f'ar1 F' • f' .. in ***' 1 03 BLANCOS PIC X<l32) VALUE ALL 
03 GUIONES PIC XC129) VALUE ALL '-', 
03 EUC-a. 

OS FILLER 
• 1 ["&t.ribos 
'11 

03 EHC-9, 
OS FILLEF.' 

'1 1111. de 

1" 

• 11 s 
Vu 1 '. 

03 rnc-10. 
05 FILLER 

'1 [le"&i!lnacion 1 
' 11 r e-• J 

C Ton l 1 ', 

01 VECTOR-1, 

Vu 

[ 

s 

PJC XCl30J VAl.UE 
11 

11 

f'IC X<130) VALUE 
Vu -" 11 

PJC X<130) VALUE 
e• 1 [ Tan l 11 

[ 'Ton l 11 C e• l 

03 RE.NOLOfl-1 OCCUkS 5 TlHES. 

-s 
vu 

c'c:ir. 
e Ton J 

OS DET-HUHERO-DESIGNACION-1 PlC 9(05>V99, 
os VALORES-s-vu OCCURS s T 1 HES' 

07 V-SEPARACIOn-t PIC 9(09)V99, 
O? v-vu-t f'IC 9<09}V99, 

01 1•1ECTOF\-::!, 
OJ Rl:'.:NGLOH-2 OCCURS S TI HES, 

OS I•LT-llUHERO-llESIGNACION-2 PIC 9C05JV99, 
OS VALORES-S-VU OCCURS 5 TIMES, 

O? V-SEf'ARACION-:? f·IC 9(09)V99, 
v1 IJ-•.•u-: r1~ 'i'tO'i')'.'99. 

•jl 1JETOR-J. 
OJ f..EHGLOtl-3 OCCURS 10 lll'IES. 

OS SEf'ARACI\JU-HAXIttA PIC 9<09>V9>¡, 
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TA8LA-3t :?S-Jul-1'?89 1s:3o:J 
Sourr.e· Lht.in!. ~3::.J1,11-1999 13!55:~ 

172 '·,Ql DET ALLE-RESTRICC lOtlES, 
, _f'.'fC.·'.~·(i'~> ~~¡~LUÉ 17J ··03·f'ILLER." 

174 'I 
~IC zz.z.'.', 

._.-,,_ 
175 i 03 OET-R-llUHERO-[lES IGNAC 1011-t 
176 03 FILLER f'IC-:~ < 10>: .. VALÜE --
177 I'. 
178 03 FILLER r1c:·x«oa> VALUE Sf'ACES, 
179 03 DF.T-SEPARAelON-HAX 111A pre zz9;99; 
180 OJ flLLER Ple X<09) VALUE 
181 '" 182· OJ l•tl-:!AS- RES TRI ce IONES. 
183 OS FILLER PIC X<04 > VALUE SPACES. 
184 05 FORHLILA-RESTRICCIOtl-1 PIC X(37> VALUE SPACES, 
185 05 DfT-VU PlC ZZ9,99, 
186 05 TOUELAI•AS PIC Xl04l VAL U E 
187 Ton', 
188 05 FILLER PIC Xf04 > VAL U E Sf'ACES, 
189 05 FORHULA-RESTRICCION-Z Ple Xl14l VALUE SPAeEs. 
190 05 I•ET-SEPAF\:AetON-LIHlTE f'IC zz9,99, 
191 05 CENTIHETR0!3 PIC XIOJ> VAL U E 
192 cr.i', 
19J 03 FILLER PIC Xl04> VALUE 
194 ,., 
195 • 
196 01 llETALLE-1, 
197 03 FILLER PIC X<05l VALUE ., 
198 03 CJET-1-NUHERO- OES lGNAC IOH-1 PIC zz,z • 
199 03 FlllER PIC X<06> VALUE 1" 
~ºº 03 FILLER P?C X<OJJ VHLIJE SPACES • 
201 03 [IET-1-SEF'ARACJOll-1-1 f'IC ZZ9, 99, 
20:? 03 FtLLER PIC X<OJ> VALUE SPACES, 
203 03 trET-1 -vu-1-1 PIC ZZ9, 99, 
~04 03 FILLER PIC :<<06) VAL U E 11 
205 ú3 [1ET-l-SEPARACION-l-:! PIC zz9,99, 
:!06 03 FILLER PIC X<0'5J VALUE SPACES, 
207 03 [IET-1-1.10-1-2 F·tc zz9.99, 
208 03 FILLER PIC X<06> VALUE 11 
209 03 DET-1-SEf'ARAClOH-1-3 PlC zz9,99. 
210 03 FILLER PIC l(C05) IJALUE SPACES, 
:iu 03 IIET-1-VU··t-3 f'IC ZZ9.99, 
21:? 03 FILLER PIC XC06> VAL U E 11 
213 03 DET-1-SEPAf..'AClON-1-4 f'IC Z'Z9, 99, 
21-1 03 FILLER PIC X(051 IJALUE SPACES, 
:!1'5 03 [tET-1-VU-1-'4 ric zz9,99, 
216 03 FILLER PIC XC06) VALUE 11 
:?1? 03 JtET-1-SEf'ARACION-1-S PIC zz9,99, 
:>18 03 FtLLER PIC X<OS> 1JM .. UE Sf'ACES • 
::?19 03 DET-1-vu-1-s PIC zz9,99, 
220 03 FILLER PIC X(06> VALUE 
2:?1 • 
222 01 I•ETALLE-2, 
223 03 FILLEF\ PIC X<OSJ IJALUE 'I 
22 .. 1)3 [•F.T-2-llUtH.'.RO· DES I 0?1!\CJOtl-~ PIC zz. z. 

-225 03 FlLLEf< PIC .H06J VALUE 1 
::?6 03 FILLER PIC X<OJ> VALIJ[ Sf'ACES. 
:!2? 03 [1Cl-2-SEF'ARACIOH-2-1 f·IC :z9 ,99, 
229 Ol FILLER Ptt: XCOJJ VAL U E Sf'ACE'3. 

91 



TA9LA-3C 
sa·1~rc111 '.LisÜOs 

229 
230 
231 
232 
233 

. 234 
235 
236 
237 
238 
239 
240 
2"1 · 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 

• 

254 t 

01 

03 r•ET-2-vu-2-1 
03 FfLLER 
03 DET-2-SEF'ARACIOU-2-2 
03 FILLER 
OJ DET-2-vu-2-2 
OJ FILLER 
OJ DET-2-SEf'ARACIOU-2-J 
OJ FILLER 
OJ l•ET-2-VU-2-3 
03 FILLER 
03 DET-2-SEPARACJON-2-4 
03 FILLER 
03 r•ET-:-vu-2-4 
03 FILLER 
OJ [IEl-2-SEf'ARAClON-::!-5 
03 FILLER 
03 [IET-2-VU-2-5 
03 FILLER 

TAI!LA-A-Vo 
05 FILLEí..: f"IC X(05) 
05 FILLER PIC X<05J 
OS FILLER P!C X<05) 
05 FILLER PIC X<05) 
05 FILLER PIC XCOSl 

VALUE 
IJALIJE 
VALUE 
'JALIJE 
VALUE 

PIC- ZZ9 • 99 • 

2'":.-J~11-1'~e0 1s;Jo:J 
23-Jul.-1988 13:55:"2 

PIC :<(06) VALUE 11 '. 
f'Ic zz9.99, 
PIC X<OS> VALUE Sf'ACES, 
r1c zz9,99, 
PIC X<06) VALU~ l 1 ·, 
Ple zz9.99, 
PtC X<OS> VALUE SPACES, 
r1c zz9,99, 
PIC lr.:(06) VALUE 11 ', 
r1c zz9.99, 
PtC X<OS> VALUE SPACES, 
f'IC zz9,99, 
PtC l(COó) VALU[ JI '• 
f'lC ZZ9,99 VALU[ 2HOES, 
F'IC XC05l VALIJ[ Sf"ltCES, 
f·IC 229,99 VHLUE ZEl'\OES. 
PIC X(Oó) VALUE ' 1 

'00320'. 
'00-490'. 
'00710'. 
'01:?70'. 
'0~850', 

255 01 TADLA-A-V-R RE[•EFJUES TABLA-A-y, 
256 05 VALORF::S-A-V OCCURS 5 TIMES, 
257 07 A-V PIC 9!02H19<0Jl, 
258 * 
259 PROCEDURE [tlVISIOH. 
260 * 
261 RUTrnA-CDHTROL. 
262 OPEH OUTPUT REPORTE 
263 PERFORM GENERA-TABLA UllTIL RESPUE:STA EDUAL 'N' 
26'1 CLOSE REPORTE 
265 STOP RUll, 
266 .. 
267 • 
268 .. 
269 GENERA-TABLA. 
270 f'ERFORri PREOUUTA 
:?71 f'ERFORH 1UICIALIZA VARYING L FROM 1 9Y 1 
272 UNTIL L > 5 
273 HOVE ZH..:QES TO I J t, L 
27-4 PERFORM CALCULA Vf\RYlNG L FROH 1 9Y 1 
:;!75 UllTIL L ) 5 
276 HOVE 99 TO CotHADOR-lINEAS 
277 f'ERFOkM JHPRIHE-[IETALLE-1 VARYING J FR0/1 1 EcY 1 UNTlL J > 5 
278 t:IP.ITE LUICA rr~otl GUIOl,ES AFTEK 1 
279 WRITE LINEA FROli GUIOtlES AF'TER 3 
280 lolRITE L UIF:A FROH EtlC-8 AF'TER 1 
281 IJRITE LHIEA íkOH l::NC-9 AFTER l 
282 URITE LlllEA F"ROM ENC··10 AFTER 1 
~83 WRITE LINEA FR0/1 GUIClllES AFTEJ\: 1 
284 PERFORH IHPRIHE-1'ETALLE-2 VARYINO J FR0/1 1 BY 1 UUTIL J 
:!:SS li!RITE LlflEA FROH GUIOflES AFTER 1 
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TA!tlA_3C ... , 
SolJrr:e Lf¡,t.i.ns-

:>')-,Jul-1986 1a:30:3 
~J-Ju1-19BB 1::nss:2' 

::!86 
287 
::!89 
::!89 
.:90 
291. 
292 
293. 
29• 
295 
296 
297 ' 
298 
299 
300 
301 
302 
30J 
JO< 
305 

--306 
~ 307~ 

308 
309 
310 
311 
312 
J13 
31< 
315 
316 
317 
318 
319 
3::!0 
321 
322 
323 
32'4 
325 
326 
327 
328 
329 
3JO 
331 
33::! 
33J 
334 
335 
336 
337 
338 
339 
340 
341 
~42 

• 

I•ISf'LAY '**-UU:UU TABLA. 3 *UUUSUtUt•~. 
DISflAY 'OUtERr.S DIJE GENEPE OTRA TA&LA S/U ' 

WlTH UO ADVANCING , . 
ACCEf'T RESPUESTA, 

PREGUtlTA, 
[1JSf'LAY '[IA/1E F f'F:IliA e: 

~i~~r!v F:~:~~AbC uirH:~ r~C/:~-~~~:~·~:¡·N~,~·;¡' 
ACCEf'T 8 
DISPLAY '[IAl1E h 
ACCEPT H 

=-.:. :,·;'",':·:e:.<·:_.: .·:-
'unH UD .'ADVANCING 

HOVE f-f'Ril1A-C TO ENc-r-f•RJH:t-c. 
HOVE B TO. ENC-D . 
HOVE H TO ENC-H, 

• 
CALCULA. 

IF L EOUAL 1 
HOVE 2 TO DET-NUHERO-DESJGNACION-1 1 L > 

DET-NUHERO-[IESIGNACION-2 C L > 
ELSE 

IF -L -EOUAL 2 
HOVE 2,5 TO I•ET-NUHE.RO-DESIOflACIOti-1 < L > 

DET-NUHERO-DESIGNACION-2 ( L > 
ELSE 

IF L EOUAL 3 
HOVE 3 TO flET-tiUHERO-t1ESIGtiACION-1 l > 

OET-NUl1ER0-0ESIGUACIOH-~ L ) 
ELSE 

IF L EOUAL 4 
HOVE 4 TO DET-NUHERO-IlESJGHACIOtl-1 e L > 

OET-NUMERO-OESIGtiAClON-2 < l ) 
ELSE 

IF l EOUAL S 
HOVE l TO DEl-NUHERO-[•ESIGHACION-1 ( l ) 

OET-NUMERO-DESIGNACION-::! < L l, 

IF DET-NUHEfW-[IESIGNACIOtl-1 f l ) ,. ~ 

HOVE 2530 TO F-Y 
ELSE 

HOVE 4::!00 TO F-Y, 
COMPUTE D ROUfHIE[1 = H - R 
COMPUTE F-ASTERISCO ROUHOED = ( F-PRIHA-C * o.e ) • 
COMPUTE F:AIZ-F-ASTEk!SCO FiOWlDE[l ~ F-ASTERISCO U 0.5 
COMPUTE VU-LIHITE-t = t ,5 * F-R * B t. D t RAIZ-F-ASTERISCO / 

1000 
COMF·UTE VU-lIHITE-2 • :?,O i F-F; t. 8 t (1 * RAIZ-F-ASTERH;CO I 

1000 
COMPUTE SEf·ARACION-LIHITE-1 • D I ~ 
C'Ol1PUTE SEPARflCIIJN-LIMITE 4 ~ D 4 
COMf'UTE SEF'Af\ACION-HAXIHA ( l ) C F-R * A-V ( l ) * F!-Y _) / _ 

( 3,5 • 9 J 
HOVE ZEROES TO r. 
F'ERFORH PROCE50-CALCULO VARYIUG I FFiOH 1 9Y 1 UtlTIL I > 9, 

• PROCESO-CALCULO, 
COl1PUTE RAIZ-F-PRIHA-C "' F-PRIHA-C U 0,5 
COMPUTE f'-MUUHA ., e (),7 J RAIZ-F-f'f\:IMA-C ) F-Y 
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Th&L.'1-3C •. 
Sourc:- .. Li~lins 

• 

'·2s-ju1--1118a u3'13o:J 
·,23~.Ji.il~-1?~8 13SSS;:! 

COHPUTE P-HIH1HA-91S .. ( 0.7 * RAtZ-F-rRt11A.:..c ) .,,, 4200 
hOVE F'-HillHtA-BIS TO P-HIHIMA-tUS-ENC 
C0/1f'UTE SEPARA.: ION "' t i 5 
COMPUTE [1 ROUllDErt = H - R 

~g~:~i~ ~~~~~~~,~~~~r.:~~g~o~~u~t1in r;P~~~;~~R;~~¿ 8 !; ; o ~s 
COMPUTE f' ,. r·-Httl111A ~·~. 

COHF'UTE '.'-C-R "' F-R * ~ * 11 * RAIZ··F-ASTERISCO t, 
10.2t:rnt.p) -

lF v-c-r.: tiOT LESS 70 
COHPUTE V-C-R "' O,"l * V-C-R. 

HOVE V-C-R TO VU··HIN 
COMPUTE VU "' < < : t: F-R * A-V < L > * F-Y 

SEf'ARACIOH l t 'JU-tilN 
Ir I NOT GREATER S 

HOVE SEF'AfiACIOtl TO V-SEF'ARACIOl'-1 ( L , l ) 
COMPUTE VIJ = ~JU / 1000 
HOVE vu TO v-vu-1 ( L ' 1 ) 

ELSE 
ADD 1 TO K 
HOVE SEf·ARACJOll TO V-SEf'Ar.;ACIOH<! ( L t 1\ ) 
C011PUTE VU = VU I 1000 
HOVE vu TO v-vu-:? ( L ' 1\ ) • 

IHF'RI HE-l1ETALLE-RE s T R 1ce1 OUES. 
IF I ,. 2 

HOVE •vu '."' 1.s * FR * b * d • rai: '* e:" "' ' TO 
FORtUJLA- RES rn r ce IIJU-1 

HOVE ' S "' d / ~ ::: ' TO FOF\HULA-RESTRICCIOti-2 
HOVE VU-LIHITE-1 TO [1ET-VU 
HOVE SEf'ARACIOU-LlHITE-1 TO I1ET-SEf'ARAClON-LlHITE 
HOVE Ton' TO TONELA[IAS 
HOVE ' c:-111' TO CENTI METROS 

ELSE 
1F t = 4 

ELSE 

MOVE 'Vu <e 2,0 *- FR * t> t d # raiz ft e ,. ' 10 
FOR HULA-RESTR lCC I ml-1 

HOVE ' S "" d / 4 = ' TO FOf\HULA-RESH.ICCIDH-2 
HOVE VU-1.IHITE-2 TO t1Ef-VU 
HOVE SEF·ARAClON-LlHITE-2 TO [1ET-SEF'ARACI01l-LIHITE 
HOVE ' Ton' TtJ TONELAOAS 
HOVE ' e:-"' TO CEHTIHETROS 

H0\.1[ Sf'ACES TO DET-2AS-RESTRICCIONES, 
HOVE OET-IWHERO-DESJGtlACtoN-1 t I ) TU 

DET-F:- llUHERO- DES l GUAC I OH- 1 
HOVE SEF'ARACION-MAXIltA < 1 > TO OET-SEPARACIOtl-HAXIliA 
HOVE [1ETALLE-F:ESTRICC.:IOUES TO LINEA 
URITE LINEH AFTER 1, 

343 
344 
345 
346 
347 
34B 
349 
350 
JSl 
JS:! 
353 
354 
355 
356 
357 
350 
359 
360 
361 
362 
363 
36• 
365 
366 
367 
368 
369 
370 
371 
37:! 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
393 
3B4 
3B5 
396 
JBi 
389 
389 
390 
391 
39:! 
393 
394 
395 
Jqt:; 
3i;·7 
390 
399 

• 
IHF-RIHE-[lE.TALLE-1. 

HOVE DET-HUHERO-DESIGNACIOU· 1 ( J i TO 
[1ET- l -t1U1tERO-DE S 1CHlAC1 OU-1 

f'ERFORH HUEVE·•.1rt;TOR-l "; DETALi f. 
lto'JL: ltC:TALLE-1 TO LltlU, 
F·ERFORH t:SCh: J {(E. 
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TA1'L1LJC 
Sourr.e LislinJJ· 

::.-Jul-19E.B 1El!30.:3 
:?J-J•1l·-l~S.~ 1.3!55:::! 

•100 
401 -
40~ 
403 
·104 
405 
406 
407 
408 
409 
410 

.411 
41:? 
41:! 
414 
415 
416 
417 
HB 
419 
420 
.121 
4~::! 
.123 
4.:!4 
425 
4:?6 
-127 
4:!0 
4::!9 
·130 
'31 
43::! 
'133 
434 
·~35 
436 
43' 
·136 
•39 
440 
441 
-14:? 
443 
H4 
4·15 
44l 
44:" 

-448 
449 
-iso 
451 
45:-: 
153 
:\54 
·155 
4r.6 

HUC 1JE- 1JECTOf.- l-A-DFT ALLE, 

• 

• 

MOVE '.'-SEPAF.ACION-1 ( r 1 ) TO DET-1-SEPAR;.CION-1-1 
TO DET-1-vu-1-1 MOVE •J-IJU-1 { J 1 1 ) 

HOVE V-SEPARACIOll-1 ' .J r 
HOl.1E l.1- 1JU-1 ( J 1 2 J 
K0\.1E V-SEPAR~CIOfl-1 t J 
HOVE •.•-vu· 1 ( J , 3 ) 
110\.'E V-SEf'r+RACION-t 1 J r 
HOVE \.1-VU-1 < J r -1 l 
110 1/E V·SEf'ARACIOU-1 C J ' 
HOVC v-vu-1 ( J • 5 ) 

IHF·R I HE-l1ETALLE- ::! , 

} ro [IET-1-SEPARACIOll-1-2 
TU tiET-1-VU-1-:? 

3 ) TO t1ET-1-s;:pt,RACtou-1-J 
ro r1Et-1-vu-1-3 

4 > TO [1ET-1-SEPARACI0tl-1-4 
TO DE'T-t-VU-1-4 

5 > TO DET-1-SEPARAClOtt-1-5 
TO 11ET-1-vu-1-s. 

HOVE [1(T-UUMERO-OEStGHACIOH-:? < J ) TO 
[1El -: "tlUt1Eí-:O··flES1 GtiAC ION-:? 

PERFORH HUEVE ·VECTOR ·:!-A-DETALLE 
HOVE [1fTALLE-::! TO LI/l[H 
PERFQF;H ESCRirlE. 

t1UEVE-VEC TUf.-:!-A-DE TALLE, 
HOVE V-SEPARACJOU-~ ( J 
HOVE v-vu-2 ( J' 1 ) 
110~'E 1/-SEf'Af·ACIOtl-:' ( J 
HOVE 1.1 -vu-~ i J ' = ) 
HOVE V-SEPARACION-:' ( J 
HOVE 1/-IJU-::? < J ' 3 l 
HO'.'E v-~EPARAC Iml-2 ( J 
t10'JE V-VU-::? ( J r .\ l 
HOVE V-SEF'ARAC[Q¡f-2 < J 
HOVE •J-VU-: ( J , ~ l 

JllICIALIZA. 
ADD 1 TO J 

1 l TO DET-:?-SEF'ARACIOU-2-1 
TO CtET-:?-1.'U-~-1 

) TO DET ·Z·SErARACIOtl-::?-2 
TO llET-~-vu-~-.: 

3 ) TO OET-:!-SEPARACION-2-3 
TO DET-2-VU-2-3 

4 > TO flET-2-SEf'ARACIOll-2-4 
TO llET-:!-Vll-~-4 

) TO DET-:!-SEPARACIOtl-2-5 
ro DCT-:-vu-2-s. 

t10'.1E ZEF"OES TO I1ET-llUHER0-[1ESIGNACIOtl-l ( L ) 
no•.•[ ZEROfS TO [tET-tlUHERO-DESll.HIACIOll-~ ( L ) 
f·[j.;fQF\H V(lf..;JA ~JAkYrtW 1 FROM 1 llY l UUTlL I 5, 

• 
IJARJA. 

HO'JE zrnors TO V-SH'AF:AClOtl-1 
v-vu-t 
V-SEh'IRACIOtl·:! 
V-VU<: 

' ESCRIBE. 
A(l[t 1 TO COtlTAr•OF:-LillEAS 
IF COtHAltOR-LltlEAS 56 

L l ) 
L I 
L I 
L, [ ), 

"10VE ZE'ROES TO COUTA[1Qf\-LIUEAS 
ADD t TO COtHAllOR-f'AGitlAS 
HOVE LIHEA TO LltlEA-TEJ"\PORAL 
UP.ITE LINEA FROH ENC-1 M"TEF: F'AOE 
URITE Ll tlEA FROH ENC-:i AFTER 3 
UF;ITE LIUF:A FRf)t1 rnc-3 AFTER :1 
WF:ITE Lli/EA Ff.·OH El!C·.\ MTff.' 3 
UF.ITE LillEA rí\"OM [t/C-·'5 AFTf,( 1 
Uf,JT[ Lit1r;. fl•Ofl EllC..:-:- AFTEf:: 
Uf<I TE LillEA FROM G'J!OUE'3 AFTEF: 1 
UF:nr LillEA rRoH [tlC-F:EsrnnttHtl(.!." 

HS 



TAELA-3C 
Souri:e Lht.insi· 

4S7 URITE LIHEli Fli:OH EllC-RESTJi:ICCIOll·l AFTEK 
458 Ur.;ITE Ll!/E/t F'RfJH EUC-RESTRICCI!Jtl·:? AFTER 
45$' li!RITE LINEA Fr;OH EllC RESTRICCIOtt-J i!.FTER 
460 URITE L rnr:i fP.OH ouro111:s AFTER l 

:?t·· Jol ·J<'3B ia:3c,:3 
~J-Ju1-19es 1J:ss:~ 

461 PERFORH IHf'RIMf-(IETALLE-F.ESTF:lC.C!Otff?, VMYJNG 1 
46:::! FROt1 1 BY 1 Wlítl l • ~, 
4&3 WRITE Ll/IEA fROH GUIO//ES AFTER 
46•1 LIRITE LHIEA ír\OH OUIOllES AFTH .¡ 

465 WRITE llllEA FROH ENC-8 AFTER 1 
466 URITE LlllF:.A FROH ENC-9 AFTER 1 
467 WRITE LINEA fROH EtlC-10 AFTEk 1 
468 UfHTE LINEA FROH GUIONES AFTU. 1 
469 HOVE LillEA-TEHf'ORAL TO l :"NEA. 
470 URITE LINEA AFTEr; 1 
4'1 Hm'E SPACES TO L HIEA 
472 LillE11-Tf.HFORAL, 
473 * 
4 74 ********'** *. ** ** t ***• * * * •• **** * * * * ** * t ** * * ** •••••• ** ... ******"*"* * * 475 t FIN DEL f'ROGP.Aflfl DIJE EMITE LA Tt,BI A 3 t 
476 ***********-** tt:t~. hi ....... ~ tHtltUt-t:tt:ttttU::tUtUtf ~ , ... uuut:t 
477 t 
'178 * 
479 
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TABLA :3C 
. (:"_•:i'H,° F;&f-o>rer.c.~ ln 'A1Fhab.;l1c,1t Order 

ti"•; 

[< 

BLANCOS 
CAL!:l!LA 
CEtHittETROS 
COUTADOR-L IliEAS 
CONTADOR-PAGillA:; 
to 
C•E r-1 -PIUHERO- [l[S IGNAC rou-1 
M:T- t ··SEPARACJot/··1-1 
DE T-1-SE'PARAC IOU- l - ::? 
JtET- 1 • SEF .:,¡; MC-l Oll-1·1 
DET-1-SEPf1H1CIOU-l· -1 
UET-1-SCí"Af:;,c1ou-1 .:; 
flET-1-vu-1-1 
DET- 1-vu-1-~ 
DET-1-VU-l··J 
DET-1-VU-1-4 
DET-1-VU-1··~ 

DtT- :!- NUHH·O- HS IGUAC l Otl- 2 
DE T- 2 - 5EF'ARf.C íür;- 2 - l 
t•ET- :- SEF'ARAC 1 Otl • ~'. · 2 
OET- 2-SEF'ARAC 1 Oll-2-1 
ItET-2-SE:f"ARACIOI/· >.: 
[1ET-2-SEf·Ar.:r1C. !011-:.;-5 
DET-:'· VU-2··1 
DET-2-'JU-:'.!-2 
orr- :-vu-2<~ 

DE'.T-2-VU-2-~ 
DET-::?-VU-2-5 
[!ET- ::?AS ·f\ES TF" Ice IOllES 
DET-tWhEFiO· nE::;IQ1'ACIOtl-1 
DE T-tlUHERO- DF.S IGNAC rou-.:~ 
DE T- R··/IUHEf\0- DES 1 GtlAC I Qt;-1 
DE T - SEF'ARAC I 011-L I t11 n: 
DET-SLf·Af.:AC IOH-MXIHA 
DET-'JU 
OETALLE-1 
DETALLE-2 
{I[ T ALLE-~ES T R l ce IOllES 
EHC-1 
ENC-1 O 
EtlC-2 
EUC-3 
EllC-4 
UIC-S 
ENC-6 
ENC-B 
CUC-9 
ENC-B 
EllC-f"-f"RlMA-C 
rt/C·H 
ENt:-RESTRICC IOU • 1 
EHC-RCSH\ICCIClll-2 
EllC-RES íRICC 101'-3 
EHC-RESTRICCIOllES 

257t 
6:?t 

,,, su·' :?95t · ~?9 -

i~~: . :'.·d~·.:i· _(/-: .>'-
'171f" · J7t.• ·'-:za4:J· 
33t ::?7&*; ·'4·11"· 
341 
55t 

t99t 
:!Olt 
:?05t ' 
209t 
:!1'.!f 
:!1i't 
:?03t 
2071 
211t 
.'.!1'51 
::?19t 
:!:!O 
2:!71 
231t -
235t 
:?39t 
:!43t 
:_•:91 
::?331 
~37t 
2411 
:::!451 
16:!1 
1561 
16:U 
1751 
1901 
1791 
lB:';t 
t 961 
::221 
17:?t 
66' 

1481 
71t 

101t 
tOSt 
1:?7t 
1321 
1381 
1431 
119t 
11 ti 
124t 

051 

'º' ?5t 
761 

4-47J: 
' 3::?6* 

395t 
40H 
403* 
4051 
40;'! 
409• 
402* 
400 
40,,!). 
40C.t 
410t 
HH 
4:!0t 
422• 
424t 
4:?6* 
4::?8:t 
421* 
4:!3t 
4:'!{it 
4;::;'* 
4::?9-t 
386* 
304t 
305• 
3El8t 
373t 
3B9t 
3~::'• 
397 
416 
390 
449 
28::' 
450 
451 
4~~ 

4SJ 
454 

'ªº ~81 
299t 
:?gs:: 
30Clt 
457 
458 
45? 
456 

3:!9 

465 
46ó 

3:?0f 
.!:?1 t 

J:?2 
413 



TAltLA-3C, 25:"Ju1..:i 998 · 1·9:3013 
Cr11~~ · Refererir.•: in Abhabeltcotl llrder :23-J•Jl:'."19BR "f3155!:? 

ESCRIDE: 443t J?S 417 
F-ASTERISCO s:u 327* 3?8 3.1 .. * 340 
r-F'klHA-C 391 :'93* 298 327 341 347· 
F-R 561 329 331 335 :!SO 355 
F-Y 491 223* 3:?S.t 335 342 JSS 
FORMATO 6St 
FORHULA-RE:STR Ice I ON-1 180 370;f 379t 
FORHULA-REST R 1 ce I OH-2 te~• 37tt 380* 
GEHEí-<A-TABLA 2691 263 
GUIOllES 1371 278 279 :?83 205 455 460 
H S:'!t 297t 300 326 346 
1 SBt :?73• 3:t8.t 330 345 357 358 

'35 4.1a 439 440 ·~1 4'61* 462 
I11PR1HE-DETALLE-1 393t 277 
IHf'rnHE-[1ETALLE-2 412t 284' 
I11PRIHE-l•ETALLE-RES TF: I CCIOHES J67t 461 
HIICIALIZA 4311 :?71 
J 591 273• 277i ::!77 290 284 394 

408 409 410 413 <t20 421 <t22 
60t 27Jt 337t 362t 363 365 
61t :2'7U :?72 273t 274* 275 303 

313 JtS 316 317 319 320 3~1 
365 433 434 438 439 440 441 

LINEA 27t 27i:Jt 279* 2BQ* ::!SU 292* ::?a:u 
450t 451* <t52t 453t 450 '45St 456t 
-161.i.a: 467t 468t "69* 470 471* 

LINEA-TEMPORAL 631 448t 469 472t 
MUEVE-VECTDR-1-A-DETALLE 4'001 396 
ttUEVE-VECTOR-::!-A-DET Al.LE 419t ... 
tlU/1EROS 321 
p 501 J4'9t 351 
P-MIHIHA 361 342t 349 
P-/1IIUHA-BIS 371 343t. 344 
P-HJtUHA-BIS-EUC JJOt 344t 
PREGUNTA 2921 ::!70 
f'ROCESO-CALCULO 340t 338 
R ... 326 346 
RA I Z-F-AS TER 1 seo 401 328* 329 331 3-tSt 350 
RAIZ-F-PR!HA-C 3Bt 34U 3'12 343 
RENGLON-1 1551 
REHOLOH-2 1621 
RE:NGLON-J 1691 
REPORTE lBt 2Jt 262 264 
RESPUESTA 351 263 289t 
RUTINA-CONTROL 261t 
SEf'ARACI ON 57t 34St 3~6 358 363 
SEPARAC ION-L 1 HI TE-1 4!-St 3JJ.i 373 
SEPARAC I OU·LJ HI TE-2 461 334t 302 
SEPARACION-ttAXIHA 170t 3JSf J89 
TA!ILA_JC 21 
TABLA-A-V 24Bt 255 
Tlil!LA-A-V-R 255t 
TONELAC•AS 186t 37.u 393• 
V-C-R 411 350t 352 J!i3* 353 354 
V-SEPARACION-1 158t 35:1t 401 403 405 407 409 
V-SEf'ARAC ION- 2 16St 36Jt '20 422 424 426 428 v-vu-1 l59t 360• -402 404 406 408 410 
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TAflLA-3C :?5-Jul-1988 1e:Jo:3 
Crol• R•t•r•nce t.n Al~habet.ie:il Ordu 23-Jul-1988 u:ssi2 

u-uu-2 166t 3&Sa 421 423 425 427 429 
VALORES-A-U ::!56t 
VALORES-S-UU 1571 
UALOREs-s .. uu 1641 
VARIA 4371 '43S 
VARIABLES 311 
VECTOR-1 1541 
1JECTOR-2 uu 
VECTDR'-3 169t 
vu ... JSSt 359* 359 360 364* 364 
VU-LIHITE-1 471 3::!9t 372 
VU-LJHITE-2 49t 331* 391 
UU-ttAX 42t 
VU~HIN 43t ~S'4• 356 
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TA9LA-3C 
Co1tPt1:1tion su.,,1arv 

f'ROGRAH SECTIOUS 

' SCODE 
HOCAL 
tPDATA 
COfl:tHAHES-----:? 
COBtHAHES _____ 4 

DIAOflOSTICS 

fl:vte"J Attribute"J 

6423 PIC CON 
4696 f·Ic CON 
14:?7 PIC CON 

2• PIC CON 
20 PIC CON 

Inforrntional: 126 (~•.1,.,.ressl'd bv co1l111and aualifi1tr> 

CDHHAN[I OUALIFIERS 

COfiDL H1EILA-3C. COEl/ANSI /CROSS/COF'Y /llST•TAliltLJC, LIS 

/COF'Y-LI~T /NOHACHINLCODE /CROSS_REFERENCE•ALPHABET ICAL 
/AHSI-FOR11AT .'NOSEOUENCLCHECt~ /NOMAP 
/NOTRUtlC/1TE /NOAUDrT /NOCOfHtITIONALS 
/CHECK 11 < tlOf'EíffORH t NOf:OUNDS) I OEEIUG= C tlOSYl1ItOLS, TRACEBACK > 
/Ul\RN I NGS~ ( NOSTANDARD 1 OTHER, NO I NFORHAT ION> 
/STAN[rARD=<tlOSYllTAXrNOPDP11} /NOFIPS 

STATISTICS 

Run Tí111e: 
ElaF-sed Ti111e: 
rase Faults: 
r1..,na1t1ic Heiaorv: 

Hi,17 utcor1ds 
98, So\ seconds 
561 
527 F'il!"l~S 

100 

25-Jul-19BB 18\JO:J! 
~J-Jyl-19811 u::H5:2 

REL LCL SHR EXE 
REL LCL NOSHR NOEXE 
REL LCL SHR HOEXE 
REL LCL SHR HOEXE 
REL LCL SHR NOEXE 



lV. CATALOGO DE TABLAS. 
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f"c • 150 K•lc•2 
fy • 4200 K•lca2 

TULA U 

PATDSI 

b • 10 e• 
h • 20 C• 

1 Parc•nt.1Je 1 HCMi.nto 1 f Porcent.•J• 1 na•ento 11 Porcent.aJ• l Ho•vnt.o 1 
1 D1 1 R••i•tent.• 11 D• 1 R•dst•nt• 11 D• 1 R•sistanh 1 
1 Acera ICK•xeJll Acero ICK•x•lll Acaro ICkllx•ll 

--------------------------------------------------------------------------------
0.00204 166.31 11 0.00424 329.29 11 0.00644 47'5.31 
0.002&1 112.01 11 o.oou1 J34.•U 11 0.00651 .. 79.09 
0.00210 177.70 11 0.00438 339.55 11 o.oo&59 484 ... 4 
0.00226 l&J.37 11 0.0044' 344.64 11 0.00666 488.98 
0.00233 199.02 11 o.oo45J 349. 74 11 0·00673 493.50 
o. 00240 194.6'5 11 0.00460 354.01 11 o.oo&et 498 .oo 
0.00248 200.26 11 o.0046B 359.05 11 0000698 502e48 
0.002:15 205.8'5 11 0.0047:5 364 .oa 11 0.00695 506.94 
0.00262 211.43 11 o.oo4B2 369.89 11 o 000703 '511.38 
0.00210 216.98 11 0.0000 374.88 11 0.00110 515081 
0.00277 222.52 0.00497 379.95 11 0000717 :s20.21 
0.00204 228 .. 04 o.oo5o4 384000 11 o .00725 524060 
0000292 233.54 0.00512 399. 74 11 o 000732 s20. 97 
0.00299 239.02 0.00519 394065 11 o 000739 533 .32 
o.ooJ06 244. 48 o.oos26 399.55 11 o o 00747 537.65 
o. 00314 249.92 o.oo:su 404.42 11 o .00754 541.96 
0.00321 2S5.J4 o.oos41 409.28 11 0000761 546. 25 
o 100328 260. 75 0.00549 414o12 11 0.00769 550.:52 
o .00336 266.13 0.00556 418.94 11 o. 00776 554. 78 
0.00343 271.50 0.005&3 423. 74 11 O .Q07BJ 559 .01 
o 1 00350 276.85 0.00510 428. 52 11 0000791 563.23 
0.00359 202.10 0.00578 433. 29 11 o. 00798 567.43 
o. 00365 287 ,49 0000585 438.03 11 o. 00805 571.61 
0.00372 292. 78 0.00592 442.76 11 o.ooeu 575. 77 
o.003so 298.05 0.00600 447.46 11 o .00020 579.91 
o.ooJ&7 lOl.:H 0.00&01 .;::2.1:s 11 O. OOC27 SC¡\.03 
o. 00394 308.54 0.00614 456 .02 11 o. 00835 588.1'4 
o .00402 313.76 0.00&22 46l o 47 11 0.00842 592 .22 
o .00409 318.95 0.00629 466010 11 o ·00949 596. 29 
0.00416 324.13 0.00637 470.72 11 o 000957 600. J3 --------------------------------------------------------------------------------
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DATOS: 

TAaA 12 

Al IArtl di Aelrol vs 111 1-.to RHisllnlll 

lilllrhln 

t 'e • ISO Kl/et2 
fv • 4200 Kl/eo2 

b. 10 .. 
h. 20 .. 

------------------·---------------------------------------------------
1 t 81rr11 •> 1 11 2 11 11 11 
1 No. dt 1 .. 2 Tan11 11 c:a2 Ton.a 11 e"2 Ton.o 11 co2 rcn.o 11 ..z fcn,111 
1Dnlflllellll1 ,,. 111 11 As 111 11 .. 1111 11 A1 llR 11 As 1111 

------------------------------------------------------------------------
2,5 0.49 0.26 11 o.99 0.48 11 1,47 o.oo 11 1.96 o.oo 11 2.45 o.oo 
J,o 0.71 0.36 11 1.42 o.oo 11 2.IJ o.oo 11 2.e4 o.oo •I 3,55 o.oo 
4.0 1.27 0.59 11 2.54 o.oo 11 J,el o.oo 11 s.oe o.oo 11 6,J5 o.oo 
5.0 Me o.oo 11 3.96 o.oo 11 5,94 o.oo 11 7,92 o.oo 9,90 o.oo 
6.0 2.es o.oo 11 5,70 o.oo 11 e.55 o.oo 11 11.40 o.oo 11 14,25 o.oo 
e.o 5.07 o.oo 11 t0.14 o.oo 11 15.21 o.oo 11 20.28 o.oo 11 25,35 o.oo 

10.0 7.92 o.oo 11 15.84 o.oo 11 23.76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo 11 22.eo o.oo 11 34,20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

-------------------------------------------------------
1. ,.,,.. •> 1 11 11 11 11 10 
1 Ha. di 1 eo2 Ton11 11 002 Ton11 11 ••2 Tcri.1 11 .. 2 ron.1 11 ct2 Ton.1 
1 Desi**ion 1 h llR 11 As llR 11 A• 111! 11 ,,. l!R 11 A• e ---·---------------------------------··------------------------------------

2,5 2,94 o.oo 11 3,43 o.oo 11 3.92 o.oo 11 4,41 o.oo 11 4,90 o.oo 
3,0 "26 o.oo 11 4,97 o.oo 11 5.68 o.oo 11 6.39 o.oo 11 1.10 o.oo 
4.0 7.62 o.oo 11 8.89 o.oo 11 10.16 o.oo 11 11,43 o.oo 11 12.70 o.oo 
5.0 11.ee o.oo 11 IJ.1111 o.oo 11 15,e4 o.oo 11 17.82 o.oo 11 19.80 o.oo 
6.0 17.10 o.oo 11 19.95 o.oo 11 22.eo o.oo 11 25.65 o.oo 11 29,50 o.oo 
e.o Jo.42 o.oo 11 35.49 o.oo 11 40.56 o.oo 11 45.63 o.oo !I so.10 o.oo 

10.0 47,52 o.oo 11 55,44 o.oo 11 63.36 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 68.40 o.oo 11 79,90 o.oo 11 91.20 o,oo 11 102.60 o.oo JI 114.00 o.oo 1 

-------------------------------------------------------------------
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r.tribol 
lfo, di 

Dnl1111<lon 

2.0 
2.s 
3.0 
4.0 
6,0 

S <S..mdon di r1ulbos> va 'Al <Cort.111 rtd1tent. totd 1 

t'r: • 150 K-'ca2 Stttian: b • 10 ce x h • 20 cm 

SIP1ncion 
llaxlu 

[ "' J 

18,SO 
47.IH 
68.16 

121.92 
273.60 

IU Pire P >• 0.01 111 

llESTRICCIDIES 

Volom di l'u 1 Li1U1 ux 1 

l'u <• 1,S 1 FR 1 b 1 d 1 rolz fl e n 1,97 Ton 

l'u <• 2.0 l FR 1 b 1 d 1 niz 11 e • 2.62 Ton 

s ( lllicl11, 

S•d/2• 7,50 C1 

S•d/4• 3,75 CI 

_ .. ______________________________________________________________ ............................... ----------------------.. -- .. 
1 E1tubos 11 11 11 11 1 
1 Ha. di 1 s \lu 11 s Vu 11 s \lu 11 s l'u 11 s \lu 1 
1 Dnl!1n1<lon 1 [ CI] [ Ton J 11 [ CI J C Ton J 11 [ CI ] [ Ton J 11 [ CI J [ Ton l 11 [ CI J [ Ton J 1 
--------------------------------------------------------··----------------·------------.. 

2.0 s.oo 4.54 11 10.00 2.60 11 1s.oo 1.95 11 20.00 1.62 11 25,00 1.43 
2.5 5.00 10.SJ 11 10.00 5,59 11 1s.oo 3,95 11 20.00 l.12 11 25,00 ~:~ 3.0 s.oo 14.97 11 10.00 7,91 11 1s.oo 5,42 11 20.00 4,23 11 25,00 
4.0 s.oo 26.26 11 10.00 13.45 11 1s.oo 9.19 11 20.00 7.0S 11 25.00 S,77 
6.0 s.oo 58.11 11 10.00 29.38 11 1:;.00 19.BO 11 20.00 15.02 11 25.00 12.14 

1 [slribol 1 11 11 11 11 1 
1 No. de 1 s \lu 11 s Vu 11 s Vu 11 s l'u 11 s l'u 1 
1 Dtsi!lnoc:ion 1 [ C1 ] [ Ton J 11 [ C1 l [ Ton l 11 C c1 l C Ton l 11 [ CI ] [ Ton J 11 [ CI ] C Too l 1 

2.0 30.00 1.30 11 1:1.00 1.21 11 40,00 1.11 11 45.00 1.oa 11 o.oo o.oo 
2,5 30.oo 2.10 11 1:1.00 2.06 11 40,00 1.8'1 11 45,00 ¡,75 11 o.oo o.oo 1 
3.0 30.00 J,04 11 1:1.00 2.10 11 40,00 2.44 11 45.00 2.24 11 o.oo o.oo 1 
4.0 30.00 4,92 11 1:1.00 4,31 11 40,00 3.85 11 45,00 3,50 11 o.oo o.oo 1 
6.0 30.00 10.23 11 1:1.00. B,86 11 40.00 7,BJ 11 45.00 7.04 11 o.oo o.oo 1 ---------------------------------------
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Dl\IOSI 

esiribos 
Ho. de 

Dtsiwcion 

S <SePorocion di E1iribo1l · .. i.t !Cort.nlt ruhtonu tohl 1 

Vl!H Rlc~hrtl SIOP!llfflU Arudu 

f'c • 150 U'Cl2 Stccion; b = 10 ca >. h = ~ ca 

~aracion 

l!Wu 
[ea) 

( 0.00600 1 

UI Pira l'lin < P < 0.01 UI 

RESTRICCIOllES 

Vu ( Lhiuaax l S ( Kaxiu l 

----------·------------------------------------------------------------
. 2.0 
2.s 
J.o 
4,0 
6.o 

is.so 
41.04 
68.16 

121.92 
273.60 

l/u ·:= 1,5 1FRib1d1 r1iz ne• ¡,97 Ton s • d / 2 • 1.so ca 

Vu <= 2,0 1 fR 1 b 1 d 1 ••iz U e • 2.62 Ton s~d/4= 3.7Sca 

-----------... --------------·-------------.. ---------------------------------------------------------------
1 Estribos 11 11 11 11 ( 

1 No. de Yu 11 Vu 11 Vu 11 Vu 11 Vu 1 
1 DHISl>leion 1 tul [ Ton l 11 [ CI) [ Ton l 11 [ CI ] [ Tan J " [ CI J [ Ton l 11 [ CI J [ Tan l 1 
--------------------------------------------------------------------------------------------------

H g:gg 4,25 11 18:88 ~.34 11 /g:gg !:tf 11 ~:88 
¡,]) 11 ;?S,00 t.14 

lo.22 11 .28 2.e1 11 25.00 2.32 
J,O s.oo 14.66 11 10.00 7.50 11 15.00 s.12 11 20.00 ),92 " 25.00 3,21 
4,0 5.00 25,95 11 10.00 lJ.15 11 15.00 e.ea 11 20.00 6.75 11 25.00 5,47 
6.0 s.oo 57.BO 11 10.00 2'1.07 11 15.00 19.50 11 20.00 14,71 11 25.00 11.84 

----------------------------------------------------------------------------------------------------------------------
1 Es\ri:.is 11 11 " " 1 

1 "•· d< s Vu 11 \lu 11 Vu 11 Vu 11 Vu 1 
1 bttiSNc:ion 1 [ C9 J t Ton J 11 C ca J [ loo l 11 [ CI J C Ton l " [ CI J [ Ton l 11 C ca J [ Ton l 1 ______ .,. ______________________________________________________________________________________________________________ 

2.0 34,00 1.01 11 JS.00 o.n 11 40.00 o.es 11 45,()(¡ 0.19 11 o.oo o.oo 
z.s 34,00 ¡,99 11 35,00 t.76 11 40.00 1.58 " 45.00 1.44 11 o.oo o.oo 
J,O J0,00 2.n 11 JS,00 2,39 11 40.00 2.IJ 11 45,00 1.9~ 11 o.oo o.oo 
4.o J0,00 4.61 11 35.00 4,00 11 40.00 J.ss 11 45,00 3,¡9 " o.oo o.oo 
6,0 34.00 9.92 11 35,00 e.SS 11 10.00 7,53 " 45,00 6.73 11 o.oo o.oo 
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MTDSI 

Eslribos 
lfo, do 

0..i*'>Cion 

2.0 
2.s 
3,0 
4.0 
6.0 

1 Estribos 
1 No. do s 
1 Drsi!IOIC:ion 1 [ ca J 

~.o 5,00 
2.5 5,00 
3.0 s.oo 
4.0 5.00 
6.0 5.00 

1 Estri:,Os 
INo,d> S 
1 Drsl!IOIC:ion 1 C ca l 

2.0 30,00 
~.5 30.00 
3,0 30,00 
4,0 30,00 
6.o 30,00 

TMLA u.e 

S <S..aracion df Eslribo<) n W <Cort.nt. mil\ent. t.o\11 > 

f'c • 150 Wct2 S.Cdonl b • 10 .. X h • 20 .. 

( 0.00204 ) 

tu Por• P • !'.In tU 

Snaracion 
naxi11 Vilom de Vu ( Li1it. 11x > s ( 11 .. 1 .. ) 
c .. i 

18.50 
47.04 Vu <- 1,5 t F1I t b 1 d 1 ralz n e ' 1.V7 Ton S•d/2• 1.so ca 
68.16 

121.92 Vu <- 2.0 1 F1I 1 b t d 1 niz n e • 2,62 Ton S•d/4• 3,75 CI 
273060 

11 ll 11 11 1 
Vu 11 Vu 11 s \lu 11 s Vu ll Vu 1 

C Ton l 11 C ca l C Ton l 11 [ CI l [ Ton l ll C ca l C Ton l 11 C ca l C Ton l 1 

4ol6 11 10.00 2.21 ll 15,oo 1.57 ll 20.00 1.24 11 25.00 1.os 
10.11 11 10.00 5.17 ll 15,00 J.53 11 20.00 2.10 11 25.00 2.21 
14,SS 11 10.00 ¡,39 11 15.00 5,01 11 20.00 3,9¡ 11 25.00 3,10 
25.84 ll 10.00 ll.04 ll 15,00 B,77 11 20.00 6.64 ll 25,00 5,35 
57.69 11 10.00 2!1096 11 15.00 19.39 11 20.00 14.60 11 25,00 ll.73 

11 11 11 11 1 
Vu 11 s Vu 11 s Vu 11 s Vu 11 s Vu 1 

[ Ton l ll [ C1 l [ Ton l 11 e CI l [ Ton l 11 [ C9 l [ Ton l 11 [ CI l C Ton l 1 

o.92 11 35,00 0.83 l1 40.00 0,76 11 45,00 0,70 11 o.oo o.oo 
1.es 11 35,00 lo65 11 40,00 1,47 11 45,00 1.33 11 o.oo 0.00 
2.62 11 35.oo 2.2!1 11 40,00 2.02 11 45.00 1.s2 11 o.oo o.oo 
4.50 11 J5,00 3,B'/ ll 40.00 3.43 11 45.00 J,o; 11 o.oo o.oo 
9.81 11 35,00 B.44 11 40.00 7.4~ 11 45,00 6,62 11 o.oo o.oo ----------------------------------------------.. ------·----·------------- ---------------
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"•tert•l•• 

f'c • 200 K•lc•2 
fv • 4200 K•lc•2 

TAILA ll 

DATOSI 

aeccion 

b • 10 e• 
h • 20 e• 

1 Porcftlt.•J• 1 no••nta 11 Porc•nt•J• 1 "º••nto 11 Porc•nt.•J• 1 Ha••nt.o 1 
1 D• 1 R•sjstonte 11 D• 1 Resistente 11 De 1 Reststentel 
J Ac•t"O 1 [ ks x • l 11 Ae•ro J C Ká: H • 1 11 Acero 1 [ ks K • ] 1 

------------- ----------------------------------------------------- ------------
0.00235 193.16 o.oosu 422.0J 0.00847 626.JJ 
0.0024'5 201.19 0.00551 429.23 0.00057 632. 72 
0.002'56 209.19 0.00561 436.41 o.ooe&7 639.00 
0.00266 217.16 0.00572 443.56 0.00877 64'5.41 
0.00276 225.10 0.00'582 450.69 o.ooeee 651.72 
0.00286 2JJ,Ol 0.00592 457,79 º•ººª'ª 657.99 
0.00296 240.90 0,00602 464.85 0000909 664.24 
0.00307 248.76 0.00612 471.89 º'ºº'ªº 670 ,47 
o,oo:u1 256.60 0.00623 478.91 o.oot20 67ó.66 
0.00327 264.40 o.oo6JJ 48:So90 0.00939 682.Sl 
o.OOJ:37 272.18 0.00643 492.86 0000949 688.97 
0.00347 279.93 0.00653 499.79 o.oo9:S9 695.09 
0.00358 287. 66 1 0.00663 506. 70 0.00969 701.17 
0.003&0 295.JS " 0.0067-t 513.57 0000979 707. 23 
0.00370 JOJ.02 " o.oo6B4 :s20.42 " 0.00999 713.27 
o.oOJBB 310067 " o.oo69t 527.25 " 0.01000 719.27 
0.00398 310.20 " 0.00704 534.05 " 0.01010 725.25 
0.00408 325.87 " 0.00114 5..¡0.01 " 0.01020 731 .20 
0.00419 333,43 " 0.00124 ~47.56 " 0.01030 737 .12 
0.00429 340 096 " 0,007J:S 554.27 " o.01040 7 .. J.02 
0.00439 3 .. 8 ... 7 " 0.00745 560 .96 " 0.010:51 7 .. 0.89 
0.00449 355.95 " 0.00755 567.62 " 0.01061 754. 73 
0.00459 363. 40 " 0.00765 574125 " 0.01071 760,54 
0.00470 370.02 " Oo0077S :so. e¿ 11 o.0101u 766.33 
0.00480 378022 " o.oo7e6 597,43 " 0.01091 772. 09 
0.00490 J8:&o59 " 0.00796 593.99 " 0.01102 777 .02 
o.oosoo 392.93 " 0.00006 600.?U " 0.01112 783.53 
o.oo:sto 400.25 " o.ooBl6 607001 " o.ou22 789.20 
0.00~21 407,53 " 0,00826 613.47 " 0001132 194 .85 
0.00531 414.79 " 0,00837 619092 " OaOl 142 ªºº .40 
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DAIOSI 

IMLA t2 

As !Art• de A<tro> vs llR llloeento RHisltnw> 

VfSiS Rechnsulares Si1PltMn.t1 Ara~s 

11it.ri1l11 

I'< • 200 ks/ca2 
,. • 42QO 1Wca2 

Stttion 

b. 10"' 
h•20c. 

-----------------------------------·-----------------------------------------------
1 1 Barras => 1 11 2 11 11 11 
1 No, de 1 cl2 Ton,1 11 cl2 Ton.a 11 ••2 Ton.a 11 ca2 Ton,1 11 c:.2 len.a 
1 Pnlfni<ion 1 i\o l'll 11 As ltR 11 As llR 11 As llR 11 As lil 

2.5 0.49 o.26 11 0.98 o.so 11 l.47 0.11 11 J.96 o.oo 11 2,45 o.oo 
3,0 0.71 0.37 11 J.42 o.69 11 2.13 o.oo 11 :!.84 o.oo 11 3,55 o.oo 
4.0 1.21 0.6.l 11 2.~ o.oo 11 3.81 o.oo 11 5.oa o.oo 11 6.35 o.oo 
5.0 1.98 o.oo 11 3.96 o.oo 11 5.94 o.oo 11 7.92 o.oo 11 9.90 o.oo 
6,0 2.85 o.oo 11 5,10 o.oo 11 8.55 o.oo 11 11.40 o.oo 11 (4,25 o.oo 
a.o s.01 o.oo 11 10.14 o.oo 11 15.21 o.oo 11 20.29 0.00 11 :15.35 o.oo 

10.0 7.92 o.oo 11 15.84 o.oo 11 23,76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo 11 22.80 o.oo 11 34,20 o.oo 11 45.60 o.oo 11 57.00 0.01 

------------------------------------------------------------------------------------------------------
1 t Barras ~> J 11 11 11 11 10 
1 Ho. de 1 .. 2 ron.a 11 co2 Ton.1 11 cal Ton.1 11 c12 Ton.1 11 c12 Ton.a 
1 DesffnleiM 1 As ~ 11 As llR 11 As llR 11 A• llR 11 As ~ 

---------------------------------------------------------------------------------------------------------------
2.5 2.94 o.co 11 J.43 o.oo 11 3.92 o.oo 11 4,41 o.oo 11 4,90 o.oo 
J.O 4.26 o.oo 11 4,97 o.oo 11 5.68 o.oo 11 6.39 o.oo " 1.10 o.oo 
4.0 7.62 o.oo 11 8,89 o.oo 11 10.u o.oo 11 11.43 o.oo 11 12.10 o.oo 
5.o 11.aa o.oo 11 13.86 o.oo 11 15.84 o.oo 11 17.82 o.oo 11 19.80 o.oo 
6.0 11.10 o.oo 11 19.95 o.oo 11 22.so o.oo 11 25.65 o.oo 11 :za.so o.oo 
a.o 30.42 o.oo 11 35,49 o.oo 11 40.56 o.oo 11 45.63 o.oo 11 50,70 o.oo 

10.0 47.52 o.oo 11 55,44 o.oo 11 6.l.36 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 68,•o o.oo 11 79.BO o.oo 11 91.20 o.oo 11 101.60 o.oo 11 114.00 o.oo ---------------------------------------------------------------------------------------

l.00 



DATOS: 

Eslribos 
No. de 

llfll*"<ian 

2.0 
2.s 
J,O 
4,0 
6.0 

TAU IJ,A 

S <S..1rodan do Eslribosl vs \IR <Corlonle roshlenle lolll 1 

Yi•H Rlcllrdullm 5¡.,1...,i. Arudas 

I'< • 200 Kt/1:92 Srccion: b • 10 C'I x h • 20 ca 

ta Pu1 P >• 0,01 IU ·----·------------------------------------------
SeP1ucion 

lllMlll 
[ <I 1 

18.50 
47.04 
68.16 

121.92 
273.60 

RESTRICCIIKS 

Yllam de Vu C Liailo .., 1 S C llixi11 > 

Vu <- 1.s 1 FR 1 b 1 d 1 raiz ti < • 2,27 Ion S•d/2• 7,50 <ti 

Yv <• 2.0 1 FR 1 b 1 d 1 raiz fl < • J,Ol Tan S•d/4= ¡,75 <• 

-----.. ------------------------------------------------------------------------------------------
1 Eslribos 11 11 11 11 1 
1 No. de 1 s Yv 11 s Vu 11 Yv 11 Vu 11 s Vu 1 
1 Desi!IN<:ian 1 tul [ Ion l 11 [ cal C Tan l 11 [<a l [ Tan l 11 [ <• l r Tan l 11 [ <a 1 e Tan ~ 1 
--------------------------------------------------------------------------------------

2.0 5,00 4.64 11 10.00 2.10 11 15.00 2.os 11 20.00 1.73 11 25.00 1.53 
2.5 5,00 10.63 11 10.00 5.69 11 15.00 4.05 11 20.00 3.22 11 25.00 z,13 
l.O 5.00 15.07 11 10.00 7.91 11 1s.oo S,5J 11 20.00 4,3¡ 11 25.00 l.62 
4.0 s.oo 26.36 11 10.00 13.56 11 15.00 9,;¡<¡ 11 20.00 7,15 11 25,00 5,97 
6.0 5.00 sa.21 11 10.00 2'/,48 11 15.00 19,91 11 20.00 15.12 11 25.00 12.25 

---------------------------------------------------------------------------------------------

-·------------------·--.. ·-------------------------------------------'"-------------------------------------------
1 EsLrlbos 11 11 11 11 
1 ffa, de s \lu 11 s \lu 11 s \lu 11 s Vu 11 s \lu 
1 Dnisn1dan 1 [ <a l C Too l 11 [ <• l t Ton l 11 [ <a 1 C Too 1 11 [ <a l [ Ton j 11 [ .. l r ion :¡ ¡ 

----------------------------------------------------------------------------------------
2.0 Jo.oo ¡,40 11 l5.oo 1.31 11 40.oo 1.24 11 45.00 1.19 11 o.oo o.oo 
2.5 30.00 2.40 11 J:i,00 2.17 11 40.00 1.99 11 45,00 1.es 11 o.oo o.oo 
i.o 30,00 3.14 11 35.00 2.eo 11 40.00 2.54 11 45,00 2,34 11 o.oo o.oo 
4.0 30.00 5.02 11 J:i,00 4,41 11 40.00 3.95 11 45,00 J.60 11 o.oo o.oo 
6.0 30.00 10.JJ 11 l5.00 8.96 11 40.00 7,94 11 45,00 7,14 11 o.oo o.oo 
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TABl.A f3,B 

S ISIP1r1cian do Estribo<) •• 'IR <Corhnt. rnhlllllf tohl ) 

t'c z 200 Kl/ca2 Stccion: b • to CI X h • 20 CI 

! 0.00.110 ) 

ltl Pm Pom < P < o.O! Ul 

2.0 IS.SO 
2.5 47.04 
3.0 68.16 
4.0 121.92 
6,0 273.60 -----------------------------------------------· .......... .: .. :. .... __::.:....~.;_ .. ...,:._:;,_ __ '_,.....:,.;__,.: .. :.::--.:~ .. ---'.:~ .. ----------------

1 Estribos 11 11 11 11 1 
IHo.de ')u 11 \lu 11 \lu 11 \lu 11 Vu 1 
1 Desi!ln•cion 1 e co l e Ton l 11 [ CI l ( Ton l l l C ca l C Ton l 11 [ CI l e Ton l 11 [ CI l C Ton l 1 ---------------------------------------------------------------------------------------------------------------------

2.0 s.oo 4.31 JI ¡,,00 2,37 11 15,00 1.;2 11 20.00 1.40 11 25.00 1.zo 
2,5 5,00 J0,28 11 io.oo 5,34 JI 15.00 3.69 11 20.CO 2.a1 11 25,00 2.38 
3.0 5.00 ¡4,71 11 10.00 7.56 11 15,00 5,11 11 20.00 J,98 :1 25.00 3.26 
4.0 5,00 16'01 11 10.00 13.20 11 15.oo 8.94 11 20.00 6.11-0 11 25.00 5,52 
6.0 s.oo 57.86 11 10.00 29113 11 15.00 19.~S 11 'º'ºº 14.77 11 25.úO 11.a9 

1 Estribos 11 11 11 11 
1 Ho. de \lu JI s Vu 11 \'l¡ JI v. 11 \lu 1 
1 Desi!U'lac1on 1 CnJ C Ton l 11 [ CI l C Ton l 11 ( CI ] C Ton l JI ( CI J C Ton l 11 [ ca l ¡ Ton l 1 
------------------------------------------------------. ------------------------------------- ---------------------- ---- --- --

2.0 30.00 1.oa 11 JS,OO 0.98 11 40.00 0.91 11 45,00 o.86 11 o.oo o.oo 
2.s 30.00 2.05 11 JS,oo 1.a1 11 40.00 1.64 11 45.00 1.so 11 o.oo o.oo 
J,0 30,00 2.79 11 JS.oo 2.45 11 40.00 2.19 11 45,00 J,97 11 o,oo o.oo 
4,0 30.oo 4,67 11 JS,oo 4.06 11 40.00 3.60 11 4~.oo 3.25 11 o.oo o.oo 
6.0 30.00 9,98 11 JS,00 8.61 11 40.00 7.58 11 4S.OO 6.79 11 o.oo o.oo 

--------------------------------------------------------------------------- ·--------------------
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TWfJ,C 

S !S..mdon dt Eslrlbosl n liR ICort..olo rHhllnlo lolol l 

t'c. m ~/c12 Settion: b • 10 e11 x h • 20 ce 

< o.oom > 

IU Pm P • Plin IU ------------------------·--------------------·-------------------------------------·-----
RESTRJctlOl(S 

Es\rlbos 
No. dt 

Desitnacion 

Stf'mlC:lOO 

Haxiu Volom de \lu < Lhilo 11x > S ( lloxiu l 
[ CI J 

2.0 )8.50 
2,5 41.04 \lu <• 1.5 t FR J b J d J raiz tJ e • 2.27 Ton S•d/2• 7,50"' 
3,0 68.16 
4,0 121.92 \lu <• 2.0 J FR J b J d t raiz ti e • J.03 Ton S•d/4• J,75 CI 

6.0 273.60 

1 Eshibos 11 11 11 11 1 
1 Ho. de Vu 11 S Vu 11 Vu 11 Vu 11 s Vu 1 
1 Desi!ln•don 1 [ c1 l C Ton l 11 [ CI l [ Ton l 11 C "'l C Ton l 11 C co l C Ton l 11 1 "' l C Ton l 1 

2.0 5.00 4.22 11 10.00 2.21 11 15.00 1.63 11 20.00 1.30 11 25,00 1.11 
2.s s.oo 10.16 11 10.00 s.22 11 1s.oo 3,57 11 20.00 2.15 11 25.00 2.26 
J.O 5,00 14,59 11 10.00 7,44 11 15.00 5,05 11 20.00 3.8.I 11 25.00 3,14 
4.0 s.oo 25.88 11 10.00 13.08 11 15.00 8.82 11 20.00 6.68 11 25.00 5.40 
¡,o s.oo 51,74 11 10.00 29.01 11 15.00 19.U 11 20.00 14.64 11 25.00 11.n ----------------------------------------------------------------------------------------

1 Estribos 11 11 11 11 1 
1 Ho. de Vu 11 \lu 11 Vu 11 Vu 11 Vu 1 
l Dlsisnacion 1 C cal C Ton l 11 [<1] C Ton l 11 [ CI ] C Ton l 11 [ CI J C Too l 11 ( ca 1 C Ton l 1 
--------------------------------------------------------- ·---------------------------------

l.O 30.00 O,JS 11 35.00 0.69 11 lV.00 o.62 11 15.Gü o.7ó 11 ~.oo o.YO 
2.s 30.00 1.93 11 lS.00 1.69 11 40,00 1.s2 11 45.00 1.38 11 o.oo o.oo 
3.0 30.00 2.67 11 35.00 2.33 11 40.00 2.07 11 45.00 1.97 11 o.oo o.0\1 
4.0 30.00 l.55 11 35.00 3,94 11 40.00 3.48 11 45.00 3,13 11 o.oo o.oo 
6.0 30.00 9.& 11 35.00 8.49 11 40.00 7.46 11 45.00 6.66 11 o.oo o.Oll 

--------------------------------------------------------------------------------------------------
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p- <PoreentaJe d• acero> vs HR <Ho••nto R•sistente> 

Hat.erialH 

f'c = 250 K•/c•2 
fv a 4200 K•lc•2 

DATO SI 

S•ccion 

b = 10 COI 
h = 20 c• 

1 Porc~ntaJe 1 Ho&ento 11 PQrcentaJe 1 Hosento 11 PorcentaJe 1 Ho~ento 1 
De 1 Resistente 11 De 1 Resistente 11 lle 1 Resistente 1 

AceM ICKt1K•Jll Acuo l(K!IM•Jll Acero ICKS>:mJI 

--------------------------------------------------------------------------------
0.002ó3 216.83 0.00656 512.87 11 0.01048 776.51 
0.00276 227.22 0.00669 522.10 11 0.01062 794,74 
0.00289 237.57 0.00602 531.45 11 0.01075 792.93 
0.00302 247.89 0.00695 540.69 11 o.01oee 801.09 
0.00315 258.17 0.00700 549,99 11 0.01101 809. 21 
0.00328 268.42 0.00121 559.06 11 0.01114 817.30 
0.00342 278.63 0.00734 568 .¡ 9 11 0.01127 825.35 
0.00355 208,BO 0.00747 577. 28 11 0.01140 833.36 
o.0036B 298.94 0.00760 586.34 1 0.01153 041.34 
0.00301 309.04 o .0077~ 595.36 1 0.01166 849.28 
0,00394 319.11 0.00787 604.35 1 0.01179 057.19 
0.00407 329.14 0.00000 613.30 1 0.01192 065.06 
0.00420 339.13 0.00013 622.21 1 0.01206 072.09 
0.00433 349,09 0.00826 63!. 09 1 0.01219 000.69 
0.00446 359.01 0.00039 639.93 1 0.01232 008,45 
0,004S9 368.90 0.00052 648.H 1 01012'45 896 .1a 
0.00412 379,75 0.00865 657.51 1 0.01258 903.97 
0.00496 398.56 0.00978 666.25 1 0.01271 911.52 
0,00499 399,34 0.00991 674.94 1 0.01294 919.14 
0.00512 408.0B 0.00901 683. 61 1 0.01297 926.72 
0.005::?5 417.79 0.00910 692.23 1 0.01310 934.27 
0.00538 427.46 0.00931 700.82 1 0.01323 941. 79 
0,00551 437.09 0.00944 709.38 1 0.01336 949,25 
0.00564 446.69 0.00957 717.89 1 0.01349 956.69 
0.00577 456.25 0.00970 726.30 11 0.01363 964.09 
0.00590 465.78 0.00983 734.82 11 O.Ol37ó 971.46 
0.00603 475.27 0.00996 743,23 11 0.01389 979,79 
0.00616 404.72 0.01009 751.60 11 0.01402 986.0B 
0.00630 494 .14 0.01022 759,94 11 0.01415 993,34 
o.00643 503.52 0.01035 768.24 11 0.01428 lr000,56 

l.Ul 



MTOSI 

l 1 Barras => 1 
1 Ho. de 1 
1Dtsi*1aoion1 

2.5 
3.0 
4,0 
5,0 
6.0 
a.o 

10.0 
12.0 

11 
co2 Ton.1 11 
As 111 11 

0,49 0.21 11 
0.71 o.:ia 11 
1.27 O,M 11 
1.98 o.94 11 
2.ss o.oo 11 
5.07 o.oo 11 
7.92 o.oo 11 

11,40 o.oo 11 

TW 12 

As !Are• do Actrol n 111 Olooenw RHisllfllel 

lllterialts 

f'c • 250 Kllca2 
1v • 4200 Wco2 

11 
ca2 Ton.a 11 
As ltR 11 

o.98 O.SI 11 
¡,42 0,71 11 
2.S.4 o.oo 11 
3.96 o.oo 11 
s.10 o.oo 11 

10.14 o.oo 11 

Stttlon 

b = 10 C1 
h•20co 

11 
e12 Ton.• 11 
As llR 11 

¡,47 0.73 11 
2,13 1.00 11 
3,81 o.oo 11 
5,94 o.oo 11 
9,55 o.oo 11 

15.21 o.oo 11 

11 
ca2 Ton.1 11 e12 Ton.a 
As 11R 11 As 11R 

1,96 0.93 11 2,45 o.oo 
2.84 o.1)0 11 3.55 o.oo 
s,09 o.oo 11 6.JS o.oo 
7.92 o.oo 11 9.90 o.oo 

11.40 o.oo 11 ¡4,25 o.oo 
20.28 o.oo 11 25.35 o.oo 

15.84 o.oo 11 23.76 o.oo 11 31.68 o.oo 11 39,¡o o.oo 
22.80 o.oo 11 34,20 o.oo 11 45,60 o.oo 11 57.00 o.oo -------------------------------------------------------------------------------------------------------

1 t llrras :i 1 11 11 11 11 10 
1 Ho. de 1 012 Ton.a 11 co2 Too.1 11 0112 Ton.1 11 ca2 Ton.a 11 0112 Ton.a 
1 Desl!lna<:ion 1 As ltR 11 As llR 11 As llR 11 As llR 11 As 111 -----------------------------------------------------------------------------------------------------------------

2.5 2.94 0,00 11 J,4J o.oo 11 3.92 o.oo 11 4,4¡ o.oo 11 4.90 o.oo 
3.0 4.~6 o.oo 11 4.97 o.oo 11 5,68 o.oo 11 6.39 o.oo 11 1.10 o.~ 
4.0 7.62 o.oo 11 a.si o.oo 11 10.16 o.oo 11 11,43 o.oo 11 12.10 o.oo 
s.o 11.ss o.oo 11 !J,I>\ o.oo 11 15,84 0,00 11 17.82 o.oo 11 19,SO o.oo 
6.0 11.10 o.oo 11 19.95 o.oo 11 22,ao o.oo 11 25.65 o.oo 11 is.so o.oo 
a.o 30.41 o.oo 11 35,49 o,oo 11 40.S6 o.oo 11 45.63 o.oo 11 so,10 o.oo 

10.0 47.52 o.oo 11 55.44 o.oo 11 63.36 o.oo 11 71,¡9 o.oo 11 79120 o.oo 
12.0 68.40 o.oo 11 79,80 o.oo 11 91.20 o.oo 11 102.60 o.oo 11 111.00 o.oo 

------------------------------------------------------------------------------------------------------------------
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DATOS! 

E•trlbos 
No. di 

Dnlfnoclon 

TAll.A IJ,A 

S <S..•raclan do E•trlbosl vs \lt !C.rtlnte rtsistente toul 1 

l'c • 2:50 Wc:o2 Stccton: b s 10 ca x h e 20 n 

m p.,. P >• 0.01 m 

Sn1racion 
tlaici11 
Cc:ol 

RESmICCIMS 

v.i.,.. di \lu ( Llolte .. x 1 s ( 111x1 .. ) 

----·----------------------------------------------------------·---------

1 Estribos 

2.0 
2.5 
3,0 
4.o 
6.0 

1 No. de 1 s 
1 J)esifn¡cion 1 e c:o l 

2.0 
2.s 
3,0 
4.0 
6.0 

1 Estribos 

5,00 
5.oo 
5,00 
5,00 
s.oo 

1 No. de s 
1 Desi"11<ion 1 C cal 

2.0 
2.s 
3,0 
4.0 
6.0 

J0.00 
J0.00 
30.00 
Jo.oo 
J0.00 

\lu <= ¡ ,5 • F1! 1 b 1 d • niz ti e • 2.54 Ton S • d / 2 • 7,50 c:o 

\lu <• 2.0 • FR • b • d 1 raíz 11 e = 3,39 Ton S • d / 4 =r J.75 ca 

JI 11 JI 11 
\lu 11 S Vu 11 \/u 11 \lu 11 s 1/u 1 

C Ton l 11 e ca J e Ton J 11 C ca l C Ton l JI C ca l C Ton l JI C c:o l e Ton J 1 

4,73 
10.n 
15.16 
26.45 
58030 

11 10.00 
JI 10.00 
11 10.00 
11 10.00 
11 10.00 

11 
\lu 11 

2.79 
5,78 
e.oo 

13 • .15 
29,57 

11 15.00 
11 15.00 
11 15.00 
11 15.00 
11 15.00 

11 
\/u 11 

2.14 
4,14 
5.61 
9,39 

20.00 

JI 20.00 
11 20.00 
11 20.00 
11 20.00 
11 20.00 

11 
1/u 11 

11 25,00 
11 25,00 
11 25.00 
11 25,00 
11 25.00 

11 
1/u 11 

C Too l 11 e c:o J e Ton l 11 [ CI ] [ Ton] 11 e ca J e Ton J 11 e c1 J 

1.49 JI 35,00 
2.49 JI 35.00 
3.23 11 35.00 
5,11 11 :is.oo 

10.12 11 :is.oo 

1.10 11 10.00 
2.25 11 10.00 
2.89 11 40,00 
4,50 JI 40,00 
9.0S JI 40.00 
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¡,JJ 11 45.00 
2.00 JI 45,00 
2.63 11 45.00 
4,04 JI 4s.oo 
e.03 11 45,00 

¡,¡¡ íi o.oo 
1.94 11 0.00 
2.ll 11 o.oc 
3.ó9 JI o.oo 
7,23 11 o.oo 

1.62 
2.02 
3,71 
5.96 

12.33 

1/u 
C Ton l 1 

o.ce 
o.oo 
o.oo 
o.oo 
o.oo 



Estribos 
Ho. de 

DtsiMticion 

2.0 
2.s 
J,o 
4.0 
6.0 

TAlll.A tJ,B 

S <S•nr1eion de Estribos! n \IR <Cort.ol< reshtonto loto! 1 

Ser•racion 
Mixba 
e e• J 

1e.so 
47.04 
68.16 

121.92 
273.60 

Vl1u Roct.nlulms S1wleoonlt Arudu 

S.Ccion: b .. 10 ca x h :a 20 n 

( 0.00630 1 

m Piro hin < P < 0.01 Ut 

RESIR!ctl<MS . 

IJ1lores de Uu ( lialle .. , 1 S ( t<axiu I 

IJu \: t.S 1 íR t b l d S niz ta e: = 2,S4 Ton S=d/2• 7.S<lca 

Uu <o 2.0 l fR l b l d l rllz U e = J,J9 Ion S • d I 4 • J,75 C9 

---------------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de s Vu 11 s Vu 11 s Vu 11 Vu 11 ~u 1 
1 Desi 1nac1on 1 e es l e TM] 11 e e• J e Ton l 11 ( CI J e Tan l 11 [ CI } C Ion l 11 e ca 1 e Ton l 1 
-----------------------------------------------------------------------------------------------------------------------------

2.0 s.oo 4,37 11 10.00 ~.43 11 15.00 1.78 11 ZQ,00 1.46 11 25.00 1.26 
2.s s.oo 10.34 11 10.00 5,40 11 1s.oo J,75 11 20.00 2.93 11 25.00 2.n 
J,O s.oo 14.77 11 10.00 7.61 11 15.00 s.:J 11 20.00 4.04 11 ~.oo J,J2 
~.ú 5,00 26.06 11 10.00 IJ.26 11 15.00 B.99 11 20.00 6.86 11 25.oo s.sa 
;,o s.oo 57.91 11 10.00 29,19 11 15.00 19.61 11 N.oo 14.82 11 l5,00 11.rs 

----------------------------------------------------------------------------------------------------------------------------
1 Eslríbos 11 11 11 11 
1 Ho. de Vu 11 Vu 11 Vu 11 Vu 11 \\¡ 
1 Desi!in1Cion 1 rc11 [ Ton l 11 ( CI J C Ton l 11 [ CI ] C Ton J 11 ~ ca l ( Te.. J 11 [ CI ] C Te.o l 1 
-------------------------------------------------------------------------------------------------------------------

2.0 JO,OO l.!J 11 JS.00 1,04 11 40.00 0,97 11 45.00 0.92 11 o.oo o.oo 
2.5 JO.oo 2.10 11 J5,oo 1,97 11 40.00 1.69 11 45.00 1.ss 11 o.oo o.oo 
J,0 30.00 2.94 11 JS.oo 2.so 11 40.00 2.25 11 45,00 2.05 11 o.oo o.oo 
4.0 30,00 4,72 11 JS.o~ 4.11 11 40.00 J.66 11 45.00 l.~ 11 o.oo o.oo 
6.0 30.00 10.03 11 35.0f) e.67 11 40.00 7.64 11 45.00 6.84 11 o.oo o.ov 

ll5 



TAlllA tJ,C 

S IS..mdon clt [slrlboll vs 111 ICort.ntt n•hlfntt 141.11 1 

DATOS: f'c • 250 Wca2 Secciont b • JO ca X h e 20 cw 

1 o.0026J 1 

tit Para P = Pllin m ----···-·-·----·-·------·----
Estribos 
No. clt 

Dtsl*"<lon 

2.0 
2.s 
J,O 
4.0 
6.0 

StParacian 
Jlaxlaa 
[ CI ] 

10.so 
47,o.¡ 
68.16 

121.92 
273.60 

RESTRlctJOllES 

Vlloru clt Vu ( ll1ltt ... ) SllladNJ 

--------·-------
Vu « 1.5 1FR1b1d1 raíz tt e• 2.54 Ton S • d / 2 :1 7,50 H 

Vu (s 2.0 1 FR 1 b t d t raiz tt e = J,J9 Ton s • d I 4 = J.75 CI 

---------------------·---------------------·-------------------------------------------------------------·---------
1 Eslrlbos 11 11 11 11 1 
1 Ho. clt Vu 11 s Vu 11 s Vu 11 \'u 11 s Vu 1 
1 Desi~acion 1 [ CI] Clon l 11 [ ca J C Tonl 11 [ CI J C Ton l 11 [ CI J C Ton J " [ cal r Ton J 1 
--------------------------------------------------------------·-----------------------------

2.0 5.00 4.27 11 10.00 2.33 11 15.00 1.68 " 20.oc l.ló JI 25.00 1.16 
2.5 s.oo 10.20 11 10.00 5.26 11 1s.oo J.62 11 20.00 2.79 11 25,00 2,JO 
J,O 5.00 14.64 11 10.00 7.48 11 15.00 5.JO 11 20.00 J,90 11 25.00 J.19 
4.0 s.oo 25.93 11 10.00 IJ,IJ " 15.00 o.oo 11 20.00 6.73 11 25,00 5,45 
6.0 5,00 57,70 11 10.00 29.os 11 15.00 19.48 11 20.00 14.69 JI 25,00 11.02 

1 Estribos JI 11 11 JI 1 
1 No. clt Vu " Vu 11 Vu JI \'u JI s \'u 1 
1 Desiwcion 1 ( CI] [Ton] 11 Cal r Ton l 11 C ca J C Ton l 11 [ CI ] C Ion 1 11 [ CI J C Ton l 1 
------------------------------------------------------------------------------------

2.0 34.00 f,OJ 11 JS.oo o,94 JI 40.00 0.01 " 45.00 0.12 " o.oo o.oo 
2,5 34,oo ¡,97 " JS.oo 1.74 " 40.00 1.56 JI 45.oo 1.!2 JI o.oo o.oo 
J.O Jo.oo 2.11 " JS.oo 2.37 JI 40.00 2.11 " 45.00 1.92 " o.oo o.oo 
4.0 34.00 4.59 11 35.00 J.98 11 40.00 J.:!J 11 45,00 l.17 " o.oo o.oo 
6.0 34.00 9.90 11 JS.oo e.si " 40.00 7,51 " 45,00 6.71 JI o.oo o.oo 

-------------------------------------------------------------------------------------------------
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' -. '.,,_- ~ 

p_' <PatC:enhJe .:d.t: aC1!fO>.'-~vl HR;;.cHa.t•nt.a R•sht.ent.e> 

t'c • 300 Killc•2 
fv • 4200 K!l/c•2 

b • 10 ca 
h • 20 ca 

1 Parc•nt.•J• 1 Hcaentc 11 ParcenlaJe 1 Haaent.c 11 Pcrcent.aJe 1 l1011ent.a 1 
1 D11 1 Redst.ente 11 [le 1 Resist.enh 11 De 1 Resistente 1 
1 Acero 1 C 1(9 >f • l 11 Acero 1 C K• M • l 11 Acere 1 C Kd >e 11 JI 

----------- ----------------- -- --- --------------------------- ------- - - ---------- -
o. 00288 238. 22 11 0.00769 602,H 11 0.012'49 926.17 
o .00304 251.0l 11 o .00785 613.BS 11 0,01265 936. 26 
0,00320 263. 75 11 0.00001 625.25 1 0,01201 946.31 
o.ooJJ6 276. 46 11 0.00817 óJó.60 1 0,01297 956.32 
0.003:52 289. J 1 11 o. 00833 647.91 1 0.01313 966. 28 
o. 00368 301. 72 11 O,OOlH9 659.18 1 0,01329 976 ol 9 
o .0038"' 31"' .29 11 o. 00865 670 ... 0 1 0.01345 986. 07 

º·ºº"'ºº 326,81 11 0.0-0881 601 .57 1 o.01361 995. 89 
0.00"'16 339.29 11 0.00897 692. 70 1 o,01377 l 1005.67 
0.00"'32 351. 72 11 0,00913 703. 78 1 0.01393 l r01S."'1 
o. 004"'8 364 .11 11 o. 00929 714 ,82 1 o ,01409 11025.10 
0,00464 376.4~ 11 0.00945 725.81 1 0,01'125 11034 ,75 

º·ºº"'ªº 300. 75 11 o. 00961 736. 76 o ,01441 11044. 35 
o. 00496 401.00 11 0.00977 7'17.67 0,01457 11053+90 
0,00512 413, 21 11 o. 00993 759,53 0,0I-t74 l 1063. 42 
o. 00:520 425. 37 11 o.o 1009 769.34 0.01490 lr072,88 
o.oos.u 437. 48 11 0.0102~ 780.11 0,01506 1r002.30 
o. 00560 449.56 11 o .01041 790.84 1 o ,015'22 1 ·091,68 
0.00576 461.SB 11 0.01057 801.52 11 0.01538 1r101.01 
0.00593 473,57 11 0.01073 012.15 11 0.01554 11110.JO 
o. 00609 405.SO 11 0.01089 822. 74 11 o. 01570 1'119.54 
o .00625 497. 40 11 0.01105 833.28 11 0.01586 1r120,74 
0.00641 509. 24 11 0.01121 043, 78 11 0,01602 11137.89 
0,006:57 52i .os 11 o. o 1137 854 .24 11 o ,01618 1'147.00 
o. 00673 532.Bt 11 0.011:53 864. 65 11 0.01634 1. 156.06 
o .00689 :544. 52 11 0.01169 875.01 11 0.01650 1r165.0B 
o. 00705 556.19 11 o.0110s 885.33 11 o. 01666 11174.0S 
o.oon1 567.et 11 0.01201 89::J,61 11 V.Vló~2 l r 182098 
o. 00737 579. 39 11 0.01217 905.011 11 0,01690 1r191.86 
0.00753 590.92 11 0.01231 916 .OJ 11 0.01714 1r200,70 1 

ll7 



DATOS; 

IAIU 12 

l'c = 300 K..-co2 
rv = 4200 WC12 

Sttcion 

b • ID co 
h = 20 Cll 

------------------------------------------------------------------------------------------------
1 1 BarrH :11) 1 11 2 11 11 JI 
1 No. do 1 co2 Ton.a 11 co2 Ton.1 11 cal Ton11 11 ca:! Ton.a 11 Cl2 Ton.1 
1 Dosi!ln1C!on 1 As llR 11 As K1! 11 As llR 11 As llR JI A• KR 
--------------------------------------------------------------------------------------------------------------

2.5 0.49 0.27 11 0.98 0,52 11 1.47 0.75 11 1.96 0.96 11 2,45 1.16 
¡,o 0.11 0.38 11 1.42 o.7l 11 2.13 1.03 11 2,94 o.oo 11 3,55 o.oo 
4.0 1.27 0.66 11 ::!.54 1.19 11 3.81 O.DO 11 s.os o.oo 11 6.35 o.oo 
5.0 1,99 0.97 11 3.96 o.oo 11 5,94 o.oo 11 7.92 o.oo 11 9.90 o.oo 
6.0 2.BS o.oo 11 5,70 o.oo 11 9,55 o.oo 11 11.40 o.oo 11 14.25 o.oo 
a.o 5.07 o.oo 11 10.14 o.oo 11 11.21 o.oo 11 20.2a o.oo 11 25.!5 o.oo 

10.0 7.92 o.oo 11 15.84 o.oo 11 2J,76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 l!.40 o.oo 11 22.ao o.oo 11 34.20 o.oo 11 45.60 o.DO 11 57.00 o.oo 

-------------------------------------------------------------------------------------------

1 t Barras=> 1 11 11 11 11 10 
1 Ho, de 1 ca2 Ton.1 11 clll Ton.a 11 c:a2 Ton.a 11 Cl2 Ton11 11 cl2 Tono• 
1 Desisnacion 1 As llR 11 As llR 11 As l'M 11 As l1R 11 As l1R 
--- .. --------------------------------------------------------------------------------------------------------------------

2.s :.?19.t o.oo 11 3,43 o.oo 11 J.9:! o.oo 11 4.41 o.oo 11 4.90 o.oo 
J,O 4.2& o.oo 11 4,97 o.oo 11 5.68 o.oo 11 &oJ9 o.oo 11 7,10 o.oo 
4.0 7.62 o.oo 11 8.89 o.oo 11 10.16 o.oo 11 11.43 o.oo 11 12.70 o.oo 
5.0 11.ss o.oo 11 13.86 o.oo 11 15.84 o.oo 11 17.82 o.oo 11 19.80 o.oo 
6.0 17.10 o.oo 11 19.95 o.oo 11 22.so o.oo 11 25.65 o.oo 11 28.50 o.oo 
a.o 30.42 o.oo 11 35,49 o.oo 11 IM6 o.oo 11 4S.63 o.oo 11 S0.70 o.co 

10.0 47.52 o.oo 11 55,44 o.oo 11 6J,3ó o.oo 11 71.20 o.oo 11 ¡9,20 o.oo 
12.0 68.40 o.oo 11 79.80 o.oo 11 91.20 o.oo 11 102.60 o.oo 11 114.00 o.oo 

-------------------------------------------------------------------------------------------------------------------------
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TAIU fJ,A 

S <S..noclon do Estribotl vs l'1 <C.rlonle rnislt<lh t.owl l 

DATOS: f'c = 300 Wc.2 Sttdon: b : 10 CI X h • 20 ca 

Ut Piro P >• 0.01 tu ·-------------------------------------------------------------------·--------
Estribos 
Ho. do 

Dniwclon 

2.~ 

2.s 
J,O 
4.0 
6.0 

1 
r 

Stparacion 
fflxiaa 
[ CI ] 

1e.50 
47.04 
6e.16 

121.92 
273.60 

RESTRICCllMS 

Valorn de \IJ ( litf\o HX ) S { KaiH) 

\IJ <= 1.s t F1! 1 b t 1 1 rifz n e • 2,7e Ton S=d/2• 7,50 CI 

\IJ <= 2.0 1 F1! t b 1 d 1 r1iz rt e = 3,¡¡ Ton S=d/4= J,75 ca 

-----------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 No. de 1 Yu 11 Yu 11 llu 11 llu 11 llu 1 
1 Deshnoclon 1 [ CI ] C Ton l 11 [ CI J C Ton 1 11 [ CI : [ Ton J 11 [ CI ] C Ton l 11 [ CI J C Ton 1 1 
------------------------------------------------------------------------------------------------------

2.0 5,ov 4,e1 11 10.00 2.e7 11 1s.oo i.22 11 20.00 1.90 11 2s.oo t.70 
2.s s.oo 10.00 11 10.00 5.e6 11 1s.oo 4.22 JI 20.00 3,39 JI zs.oo 2.90 
3,0 s.oo 15.24 11 10.00 e.os 11 15.00 5.70 JI 20.00 4.50 JI 2'5.00 3,79 
4.0 5.00 26.SJ 11 10.00 13.73 11 ts.oo 9.46 11 20.00 7,33 11 :15000 6.0> 
¡,o s.oo 58,38 11 10.00 29.65 11 15.00 :!O.OS 11 2ú.OO IS,29 11 ¡5,00 12 ... :! 

---------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 lfo, de s \IJ 11 s Vu 11 Vu 11 llu 11 s \IJ 1 
1 Desisucion 1 [cal C Ton l 11 [ CI J C Ton 1 11 [ CI] C Ton l 11 [ CI ) [ Ton J 11 [ CI J [ Ton J 1 
--------------------------------------------------------------------------------------------------------------

2.0 30.00 1,57 ll 35.00 1.4e 11 40.00 1.41 11 4S.oo t.36 11 o.oo o.oo 
2.s 30.00 2.57 11 35.00 2.~ 11 40,00 2.16 11 4S.OO 2.02 11 o.oo o.oo 
3,0 30,00 3,31 11 35.00 2.97 11 40.00 2.71 11 45.00 2.51 11 o.oo o.oo 
4,0 30,00 s,19 11 35.00 4.:58 11 40.00 4.12 11 45.00 J,n 11 o.oo o.oo 
6.0 30.00 10.50 11 JS,00 9.13 11 40.00 e.u 11 45.00 7,31 11 o.oo o.oo 
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~nos: 

1 

Cstrlbat 
... dt 

Dtsi....,ion 

2.0 
2,5 
3.0 
4,0 
6.0 

Estribos 
1 Ho, de 
J .DtsiSnacion 1 

s 
[ Cl l 

TW 13,8 

s <S.mdM dt Cstribotl " l'R <Cort.nlt milltllb loltl 1 

t'c • 300 Wca2 Seccion: b • 10 C'I X h ª 20 Cli 

1 0.00640 1 

lfl P111 Pain < P < O.Ol UI 

RESTRICClOilfS 

V•lom dt l/u 1 litilt ... J S ( K.xlu J 
[ cal 

18.SO 
47.04 l/u <• 1.5 1 FR S b S d 1 raiz 11 e = 2.78 Ta1 S=d/2::r MO<t 
68.16 

121.92 l/u <= 2.0 1 FR 1 b S d S raíz ti e = J,7J Too S•d/4: J,75 CI 

273.60 

11 11 11 11 1 
l/u 11 l/u 11 l/u 11 Vu 11 l/u 1 

[ Ton l 11 [ CI] [ Ton J 11 [ Cl J [ Ton J 11 [ cal [ Ton J 11 [ CI ] [Ton J 1 
---------------------------------------------------------------------------------------------------------------

2.0 5,00 4,43 11 10.00 2.48 11 15.oo 1.a4 11 20.00 1.51 11 25.oo 1.n 
2.5 5.oo 10,JB 11 10.00 5,44 11 15.00 3.~ 11 20.00 Z-97 11 25,00 2.48 
J.O 5,00 14182 11 10.00 7,44 11 15.00 5.28 11 20.00 4.08 11 25,00 J,J] 
4.0 5.oo 26.U 11 10.00 IJ,JI 11 15.oo 9.04 11 20.00 6.91 11 25,00 5.63 
6.0 5,00 57.96 11 10.00 29.23 11 1s.oo 19.66 11 20.00 14.87 11 25.oo 12.00 

----------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------
1 Eslr1bos 11 11 11 11 1 
1 Ho. do s l/u 11 l/u 11 l/u 11 l/u 11 Vu 1 
f DniWcion 1 e ca i [ Too l 11 [ Cl l C Ton l 11 [ca l C Too l 11 e ca i [ Ton l 11 [ Cl J [ Ton l 1 
-------------------------------------------------------------------------------------------

2.0 JO.oo 1.19 11 35,oo 1.10 11 40.oo 1.03 11 4,,oo o.97 11 o.oo o.oo 
2o5 JO,oo 2.1s 11 35.oo 1.92 11 40.00 1.74 11 45.00 1.60 11 o.oo o.oo 
3,0 JO.OO 2.89 11 JS,00 2.55 11 40.00 2.29 11 4,,00 2.10 11 o.oo o.oo 
4oO JO,oo 4,n 11 35.00 4.16 11 40.oo 3.71 11 4S.oo J,JS 11 o.oo o.oo 
6.0 30,00 10.oa 11 JS,00 a.71 11 40.oo 7.69 11 45.00 6.89 11 o.oo o.oo 
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llo\TOS: 

Estribos 
... d• 

DesiftllciDn 

1 Estribos 
1 No. de 

~.o 

2o5 
J.O 
4.0 
600 

l Desisnacion 1 r c1 J 

2.0 5,00 
2.s 5.00 
J,o 5.00 
4.0 5.00 
6.0 5.oo 

rMU n.c 

S <S..1r1Cion di Estribos) vs 111 <Cort.nt.f re<l1t.onlo total l 

VI ... Rtc~l1m s1 .. 1 .... t. Aroodls 

t'c • 300 Kf/ca2 Sect'ionl b :D 10 t'I X h • 20 C9 

< o.oo:iea > 

tu Por• P = Pún m 

RESTRICCIDIES 
SeParacion 

ff¡xiH Vllom dt Vu ( Llailf ux l S ( KIXIU) 
r ca l 

IS.SO 
47.04 IJu <• J.5 t FR t b t d 1 uiz tt e= 2,79 Ton S•d/2• 7.50 ca 
68.16 

121.92 Vu {z 2.0 ' fl! • b • d ' ,.¡, n c • 3.71 Ton S=d/4• 3175 t'I 
273 • .SO 

11 11 11 11 ¡ 
Uu 11 s Uu 11 \\J 11 s Uu 11 s \\J 1 

[Ion l 11 [ ca l t Ton J 11 [ca l [ Ton J 11 [ ca J [ Ton l 11 [ ca J t Ton l 1 

4,32 11 10.00 2.38 11 15.00 1.73 11 20.00 1.41 11 25,00 1.22 
10.24 11 10.00 5,30 11 15.00 3.6.1 11 20.00 2.83 11 25.00 2.34 
(4,68 11 10.00 J.52 11 15100 5,¡4 11 20.00 3.94 11 25,00 J.23 
25.97 11 10.00 13.17 11 15.00 9,90 il 20.00 6.n 11 25.00 5.4~ 
57.82 11 10.00 29,09 11 15.00 19.52 il 20.00 ¡4,73 11 25.00 11.86 ----------------------------------------------------------------------------------------

---------------------------------------------------------------"·"----------------------------------------
1 Estribos 11 11 11 11 1 
1 llo. de Vu 11 s Uu 11 Vu 11 Uu 11 s Vu 1 
1 flHi!ln.Kion l [ CI ] [ Ton l 11 [ ca l t Ton l 11 r ca J C Ton l 11 [Cll J C Ton l 11 Cca l [ Ton J 1 
-----------------------------------------------------------------------------

2.0 30.00 1.09 11 3:1.00 o.~ 11 40.00 o.92 " 45.00 0.11 11 o.oo o.oo 
~.5 :io.oo 2.01 11 35.00 1.1s 11 40.00 1.60 11 45.oo (,46 " o.oo o.oo 
J.o 30.oo 2.75 11 n.oo ¡,41 " 40.00 2.15 11 45,00 1,1'5 11 o.oo o.oo 
~.o :io.oo 4.63 11 JS.00 4,02 " 40.00 J,56 11 45,00 1.21 11 o.oo o.oo 
6.0 J0.00 9.94 11 JS.oo e.57 11 40.00 7,55 11 45,00 6.75 11 o.oo o.oo 
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TABLA t1 

P <PorC'•nt.aJe de •c•ro> YS HR (ffoa1rnto R•sist.ente> 

Hat.ert•l•s 

f'c • 150 K•lc•2 
fv • 4200 K•lc*2 

DATOS 1 

SIPCCion 

b • 15 ca 
h • 30 e• 

1 Porevnt.aJu 1 11a•ento 11 Porcent.aJe 1 Hoaento 11 Porcant.Je 1 l10111•nt.o 1 
1 D• 1 Resht1rnt.e 11 D• 1 R"•htenle 11 De 1 R1nislent.e 1 
I Acero ICl<t1Kalll Acero ICK!IKalll Acero ICK!lx111ll 

-------------- -- --- -- -- ------- -------- ---------- ---------- -- - ------- - - ----------
o .00204 692. 96 11 0.00424 1,372,07 11 o. 00644 1t980.48 
0.00211 716. 7<\ 11 0.00431 l r39J,48 11 0.00651 11 999.5'1 
0.00210 740. 43 11 o. 00438 11 414.83 11 o. 00659 2' 018. 52 
o .00226 764.05 11 o. 004"16 1r436.09 11 o. 00666 2,037,43 
0.00233 787. 59 11 o. 00453 1 r457,27 11 o. 00673 2t056.26 
0.002"10 011.os 11 o. 00"160 1r478,JB 11 0.00681 2, 075. 00 
0.00240 834. 44 11 o.00460 1 r499o40 11 o. 00688 2r093,67 
0.002~5 857. 7'1 11 o.00475 11520. 35 JI o. 00695 2'112.:!7 
0.00262 880. 97 11 o' 00"182 11541.22 11 o. 00703 2t1J0.78 
0.00270 904 .11 11 o.OO"l90 11562.01 1/ o. 00710 2r149.21 
0.00277 927 .1 B 11 Q.00497 lr582,72 11 0.00717 21167,57 
0.00284 750+ t 7 11 o. 00504 11603,Jé 11 Q,Q072S 2'105.85 
o. 00292 973. 09 11 o.oos12 l •623.91 11 0.00732 2·~04.05 
o. 00299 995.92 11 o. 005 t 9 1. 644 ,39 11 o. 00739 2, 2:.:0::' .17 
0.00306 1.010. 67 11 o. 0052ó 1'664. 79 1/ o. 00747 :! 1 ::''10. ::'1 
0.00Jl4 lr041o35 11 0.00534 1,685.11 11 0.00754 21258.17 
0.00321 1. 063. 95 11 o. 005-H 11705.35 11 0.00761 21276.06 
0.00328 l 1006. "17 o. 00540 11 725.51 11 0.00769 2r29J.B6 
o. 00336 1.tOB.91 o. 00556 l 17'15.60 JI o. 00776 2r JI 1.59 
O.OOH3 1 '131.27 o.00563 11765.60 JI 0.00783 2'3::!9,:!4 
0.00350 1'153.SS o.oos10 1 t7B5.5J JI 0.00791 2r 3'16, 81 
0.00358 1r17S.76 o. 0057!J 11805,JIJ 11 0.00798 21364.30 
0.00365 1'197.BO o. 00585 11825.15 JI o. 00805 2r3Blo71 
0.00372 1 r219.93 o. 00592 1184-4 ,94 11 0.00013 2r399.0S 
0.00380 1 r241.90 o. 00600 11064045 JI 0.00020 21'416.30 
0.00387 11263.79 o. 00607 loOBJ.98 11 o. ()0077 ~1413148 
o. 00394 1r205o60 0.00614 11903.-4-4 11 o. 00835 2, 450. 58 
o. 00402 11307.34 o. 00622 11922082 JI o .00842 2, 467. 60 
o. 00409 11328.99 o. 00629 1 ·9-42.11 11 o. 009'49 21484.5'4 
o.00416 lrJS0.57 o.oo6J7 1 r961,JJ JI o. 00857 21501. 41 
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DATOS: 

TWl2 

As (Artl 6t kfro) VI llR ("->le Rnls\lnt..) 

Yl .. s RtcU<lllUIHH Slorl1M1t.. A....S.s 

H• ... rlllu 

r•c • 1so ~•tcl2 
t. • ~200 Wtl2 

Stttion 

b • 15 ca 
h= JO ca 

-----------------------------------------------------------------------------------------------------------------
1 1 lrarns •) 1 11 11 11 11 
1 Ho, de 1 c12 Ton,1 11 oa2 Ton.1 11 cl2 Tcn.1 11 ct2 Ton11 11 tt2 Ton.1 
1 Dosl,,,,..lon 1 As llR 11 As llR 11 As llR 11 As ltR 11 As llR 

2.5 o.~9 o.oo 11 0.911 o.se 11 ¡,47 1.28 11 1.96 1.65 11 2.45 2.00 
J.O 0.11 o.oo 11 ¡,42 t.24 11 2.!J 1.78 11 2,94 2.21 11 ¡,55 o.oo 
M 1.27 i.12 11 2.~ 2.07 11 3.81 o.oo 11 5.os o.oo 11 6.35 o.oo 
5.o ¡,99 1.67 11 3.96 o.oo 11 5.9~ o.oo 11 7.92 o.oo 11 9.90 o.oo 
6.0 2.es 2.:?7 11 5,70 o.oo 11 e.ss o.oo 11 11.40 o.oo 11 14.25 o.oo 
e.o 5,07 o.oo 11 10.14 o.oo 11 15.21 o.o~ 11 20.28 o.oo 11 25,15 o.oo 

10.0 7.92 o.oo 11 15.84 o.oo 11 23,/o o.oo 11 31,68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo 11 22.eo o,oo 11 34.20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

---------------------------------------------------------------------------------------------------------------------

1 t Barra ="; 1 
1 Ho. de 1 
1 l\esi!!nilCÍOO 1 

2.s 
1.0 
4.0 
5.0 
6.0 
a.o 

10.0 
12.0 

11 
c12 Ton,1 11 
As ltR 11 

2.94 2,33 11 
~ .t6 o.oo 11 
7.62 o.oo 11 

11.es o.oo 11 
17.10 0,0-) 11 
J0.42 o.oo 11 
47,5¡ o.oo 11 
68.40 o.oo 11 

11 
ca2 Ton.a 11 
As llR 11 

3,43 o.oo 11 
4,97 o.oo 11 
s.ei o.oo 11 
ll.86 o.oo 11 
19.95 o.oo 11 
¡5,49 o.oo 11 
55,44 o.oo 11 
79.~ o.oo 11 

11 11 10 
ca2 Ton.1 11 ca2 Ton.1 11 ca2 Ton.1 
As llR 11 As llR 11 As llR 

3.9' o.oo 11 4,4¡ o.oo 11 4.90 o.oo 
S.68 o.oo 11 ó.39 o.oo 11 J,tj o.oo 

10.16 o.oo 11 11,43 o.oo 11 12.70 o.oo 
15.84 o.oo 11 17.82 o.oo 11 19.BO o.oo 
22.00 o.oo 11 25.65 o.oo 11 29.SO o.oo 
40.$6 o.oo 11 45.63 o.oo 11 50,70 o.oo 
63,36 o.oo 11 71.28 o.oo 11 79.20 o.oo 
91.l\i o.oo 11 101.!0 o.oo 11 114.00 º·'º ---------------------------------------------------------------------------------------------------------------------------
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S cs.,.r1elon do Cstribo<J n 111 CCort.nt.t rnhltnt.t t.a\11 J 

v; .. , hcl.xdul1rt1 Si .. lnont.t Araodls 

11\TOS: f'c • !:SO K!llc.2 Stccion: b : 15 ti X h ~ JO C'8 

su Pin P >• o,oJ su 
--------------------"'----------------------------------------~---------------

Estrtoo. 
Ho. de 

Dniwcian 

2.0 
2,5 
J,O 
4,0 
6.0 

1 Estribos 
1 Ho. c1t 1 s· 
1 lJniwcion 1 [ C1 ] 

5ePUICion 
Hixiaa 
e ca J 

12,JJ 
Jl.36 
45,44 
Blo28 

182.40 

11 
Vu 11 

C Ton l 11 

~SIRICCllH:S 

Valares de \'u ( lflit.t llX J S ( lllXIN) 

'AJ<= J,5 J FR J bid t r1iz ti e 11 4,92 Ton -S•d/2= 12.50 ti 

1Ju <= 2,0 t FR t b 1: d J niz ti e s: 6oS7 Ton S=d/4= 6.25 ca 

11 11 11 1 
Vu 11 Vu 11 s Vu 11 s Vu 1 

r n l r Ton l 11 r ca l C Ton l 11 r n l r Ion l 11 r co l [ Ton l 1 
---------------------------------------------------------------------------------------------------------------

2.0 5,00 s.11 11 10.00 4,BB 11 
2.5 5,00 1s.10 11 10.00 9,97 11 
J,O 5,00 zs,49 11 l0,00 13.57 11 
4oO 5,00 44,Jl 11 10.00 22.17 11 
600 5,00 97,40 11 10.00 49,52 11 

1 Estribos 11 11 
1 No. de s Vu 11 Vu 11 
1 llesitn•clon 1 e '" l C Ton J 11 r u 1 r r .. 1 11 

2oO 30,00 2.12 11 35.00 2.56 11 
2.5 30,00 4,38 11 35.oo J.99 11 
3,0 30,00 5.61 11 35.oo s.os 11 
4,0 30,00 e.1:1 11 35.00 7,73 11 
6.0 30.00 17.~ 11 35.00 15,32 11 

15000 J,SO 11 
15,00 7oll 11 
15.00 9.59 11 
15.00 15.86 11 
15.00 JJ.56 11 

11 
s Vu 11 

Ccol ( lool 11 

40.00 2.45 11 
40,00 3.70 11 
40.00 4.62 11 
40.00 6.97 11 
40.00 13.61 11 

28.00 J,26 11 25.00 
28.oo 5,75 11 25.00 
20.00 7,60 11 25.oo 
w.oo 12.31 11 25.oo 
28.00 25.58 11 25.00 

11 
Vu 11 

( ca ] [ !<» ] 11 [ C1 ] 

45,00 2.36 11 o.oo 
45.oo J,47 11 o.oo 
45.00 4,29 11 o.oo 
45.oo 6038 11 o.oo 
45.00 12.28 11 o.oo 

2,93 
4,93 
6.41 

10.17 
29,79 

Vu 
CI<» l 1 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

-----------------------------------------------------------------------------
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TMlA tJ,I 

s (S..uoclon di Ellrlliosl .. \IR n::atünt. IHilllnt.e laUI 1 

Vli&H Roc~l1m Si"'l'""''- Ar.,d1s 

Di\TOSI f'c • 150 Wc.2 Sfttion: b s IS e11 x h e: JO t'I 

« o.oo.100 1 

tu P1r1 Pain < P < 0.01 m 

RESWCCllMS 
Estribos 
lfo, di 

DHl!lnlclon 

SeP1rac:ion 
"'du IJdorrs de Vu « Lialt. .. , J S ( JliXÍH) 

[ CI J 

2.0 12.33 ( 

2.5 Jl,36 Vu <= 1.5 1 fR s b s d s roiz ti e = 4.?2 Ton S•d/2,• 12t50 CI 
,, 

3.0 45,44 1 
4,0 Bl.28 Vu <= i.o l fR S b s d l roiz IS e = 6057 Ton S=d/4;_ "6~25 CI ,( 

6.o 182.40 1 

1 Estribos 11 11 11 11 1 
1 No. de Vu 11 Vu 11 s Vu 11 Vu 11 Vu 1 
1 Desisn;orion 1 C cal C Too l 11 C ca l C Ton J 11 [ CI l [ Ton l 11 [ CI ] [ Ton ] 11 [ C1 ] [Ton l 1 

2.0 5.00 7,39 11 10.00 4,15 11 IS.OO 3.07 11 20.00 2.53 11 25.00 2.21 
2.s 5.00 17,33 11 10.00 1.10 11 15.00 6.36 11 20.00 4,19 11 25.00 4.16 
3.0 5,00 24.73 11 10.00 12.so 11 15,00 e.02 11 20.00 6.BJ 11 25.00 5.64 
4,0 s.oo 43.51 11 10.00 22.21 11 15.00 15,09 11 20.00 11.SI 11 25.00 9,40 
6.0 5,00 96.63 11 10.00 49,75 11 IS.00 32.79 11 20.00 24.81 11 25,00 20.02 

1 Estribos 11 11 11 11 1 
1 Ho. "" Vu 11 Yu 11 Vu 11 Yu 11 Yu 1 
1 Drsi~ion 1 [ CI ] e Ton l 11 [ CI ] r Too l 11 ( CI ] [ Ton l 11 e ca ] [ Ton l 11 ( C1] r Ton l 1 ------------------------------------------------------------------------------------------------

2.0 30.00 t.19 11 35,00 1.e1 11 40.00 1.n 11 45.00 1.63 11 o.oo o.oo 
z.s JO,oo 3.61 11 35,00 J.22 11 40.00 2.93 11 45.00 2.10 11 o.oo o.oo 
J,O 30,00 4.85 11 35.00 4.lB 11 40.00 3.85 11 45.00 3,5¡ 11 o.oo o.oo 
4.0 J0,00 7.98 11 35,00 6.97 ti 40.00 6.20 11 45.00 5.61 11 o.oo o.oo 
6.0 30.00 16.BJ 11 35.00 14.55 11 40.00 12.84 11 45,00 11.s1 11 o.oo o.oo 

-------------------------------------------------------------------------------------------
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o.1ros: 

Estribos 
. No. di 

DesiWcion · 
,- - - - -

IAll.JI tJ,C 

S C5flo1r11:lan di E1lribos> n WI CCort..nt• mi11fnte tat.I J 

f't • 150 KsíC'l2 

$epatidon 
Klxiu 
[ CI J 

Stccion: b • JS C'I x h • JO m 

( 0,00204 1 

IUPm P•Pllnm 

RESTRICCIDHES 

v.1 .... do Vu ( li1ite ... , 5 ( "'xiN J 

------------------------------------------------------------------------
1 2.0 12.JJ 

-1 2.5 31.36 Vu <• l •5 1 FR 1 b 1 d l ralz n e • 4.92 Ton S•d/2• 12,50 CI 

1 J,O 45,44 
1 4.0 81.28 Vu <• 2oO 1 FR l b 1 d 1 rai2 11 e • 6.57 Ion S•d/4• 6125 CI 
1 6.0 182040 

-----------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 No. di Vu 11 s Vu 11 Vu 11 Vu 11 s Vu 1 
1 Desiwclon 1 [ CI l C Too l 11 [ CI J C Ton l 11 [ C1 l e Ton l 11 [ CI J e Ton l 11 [ CI l [ Too l 1 
----------------------------------------------------------------------

2.0 s.oo 7.16 11 10.00 J,92 11 15.00 2.84 11 20.00 2.:io 11 25.00 1.98 
2.5 5,00 17.0,\ 11 10.00 B,BJ 11 15.00 6.08 11 20.00 4,7¡ 11 25,00 J.89 
J,O s.oo 24.45 11 10.00 12.52 11 15,00 8.ss 11 20.00 6.56 11 25.00 S.36 
4,0 s.oo u.21 11 10.00 21.93 11 15.00 14.82 11 20.00 11.21 IJ 25.00 9.JJ 
600 5,00 96.35 11 10.00 48.47 11 15.00 32.51 11 20.00 24.SJ 11 25.00 ¡9,75 

------------------------------------------------------------------------------------------------
J Eilribos JI 11 JI IJ 1 
1 llo. do J s Vu JI Vu 11 Vu JI Vu 11 s Vu 1 
1 Desl!lnaclon 1 [ C8l C Ton l 11 [ <• l [ Too l JI C co l C Too l 11 [ CI ] [!mi 11 [ C1 ] ¡ Too l 1 _______________________________ .., _____________________________________________________ 

2.0 :io.oo 1.76 JI 35.00 1.61 11 40.00 1.49 JI 45.00 1.40 IJ o.oo o.oo 
2.5 :io.oo l.:M 11 JS.00 2.95 IJ 40.00 2.65 JI 45.00 2.42 11 o.oo o.oo 
3.0 30,00 4,57 11 35.00 4.00 JI 40,00 J.511 IJ 45.00 J.24 11 o.oo o.oo 
4,0 Jo.oo 7,71 IJ 35.00 6.69 JI 40.00 S.93 11 45.00 5.JJ 11 o.oo o.oo 
6,0 J0.00 16.SS 11 JS,00 14.27 11 40.00 12.56 JJ 45.00 11.21 11 o.oo o.oo 

-------------------------------------------------------------------------------------------------
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1 Porc11ntaJ• 1 Ho••nt.o 11 Parc•ntaJ• 1 Ho••nt.o 11 Parcent.aJv 1 Ho•enta 1 
1 D• 1 R•shhnte 11 D• 1 Ruhtent.• 11 De 1 Ruhhnt.el 
1 Acero 1 C K• x a l 11 Acero 1 C Kt& M a l 1 1 Acero 1 C K9 x • l 1 

0.00235 
0.00245 
0.00256 
0.00266 
o. 00276 
0.00286 
0.00296 
0.00307 
0.00317 
0.00327 
OoOOJ37 
OoOOJ·H 
O ,0035B 
o .00368 
o ,00378 
O o0038B 
o. 00398 
0,00400 
0.00419 
o .00429 
0.00439 
0.004"49 
0.00459 
o.oouo 
0.00490 
0.00"490 
o. 00500 
o.oosto 
o.oos21 
0.00531 

904.06 11 
938030 11 
971.62 1 1 
904093 11 
937,92 11 
970.90 11 

11 003. 77 11 
1'036.52 11 
11069.16 11 
1'101.69 11 
lrll4.10 11 
lr166,40 11 
1'198,58 11 
11 230 065 
11262.61 

11 
11 
11 
11 

l r29<\,4S 
lr326o l8 
lr357.BO 11 
1'389.30 11 
11.\20.69 11 
l •451.97 11 
11483.13 11 
l 15140 lB 1 1 
lr 545, ll 11 
1'575.93 11 
1'606,64 11 
lr637o2J 11 
1r667o71 11 

lr728.l2 
ti 
ti 

0000541 
o.oos:u 
0000561 
o 000572 
o.oose2 
0.00592 
0000602 
0000612 
o 000623 
0.00633 
0.00643 
Oo0065J 
0000663 
0.00674 
o. 00604 
0000694 
0000704 
0.00114 
o. 00724 
0000735 
0000745 
0.00755 
0.00765 
o .00775 
0000786 
o. 00796 
OoOOB06 
o.ooell• 
0.0002& 
0.00031 

1'759046 11 
1r7B8o49 11 
1 r81Bo40 1 
lr B49o 19 
11011.ee 
lr907.45 
lr936o90 
l •96óo2<\ 
1, 99:¡,47 
2r024 ,59 
2r05J,59 
2r092o<\7 
2rlllo25 
21139.91 
2'1ó8o4S 
2rl96o89 
2r225o20 
212530.U 
2r2Bl.50 
21309.40 
2r337,34 11 
2r365o09 11 
2r392o73 11 
2r<\20.25 11 
2r447o66 11 
2•<\7.\.95 11 
2r502ol4 11 
2·529.20 11 
2•556o16 11 

1 2.se3,oo 11 

o.ooeo 
o .00957 
0,00067 
o .ooan 
o. ooeee 
0.00090 
o .00908 
0,00910 
0.00920 
o. 00939 
0.00949 
o. 00959 
o. 00969 
o. 00919 
o. 00989 
0.01000 
0.01010 
0.01020 
o. 01030 
0.01040 
0.01051 
Oo01061 
0.01011 
0.01001 
0.01091 
0.01102 
0.01112 
0.01122 
0.01132 
0.01142 

2,609.73 
2r636.34 
2•6ó2.B4 
2.689022 
2r?15.50 
2,?41065 
2r767.70 
2 1 793. óJ 
21819045 
2,945,15 
2,010.74 
21996.21 
2,921.se 
2,946.83 
2r971 o9ó 
2199ó.98 
31021089 
3, 046. óB 
3,071.36 
3,095,93 
3r120o38 
3r 144. 72 
J,168.95 
3rl9Jo06 
3,211.oó 
312<\0. 94 
31264.71 
3,209.37 
31311.91 
3rlJ5,J<\ 



DllTOSI 

TMlA 12 

As IAm di Ac:trol .. llR c-.1<1 knlslant.I 

Yl!llS Rtc:t..nlul"ts Siul_.1, A..,dn 

lllt.riales 

f'c • 200 K!l/1:12 
tv • 4200 Ks/1:12 

~ecdon 

b s 15 c1" 
h•JOc:o 

-----------------------------------------------------·---------------------------------------------------------
1 t Barras :) 1 11 11 11 11 
1 Ho. de 1 1:12 Ton.1 11 ca2 Tothl 11 c:o2 ::1111 11 a2 ron,1 11 cll2 Ton11 
1 Dnisnacion 1 !Is llR 11 As llR 11 As IR 11 As !IR 11 As llR 
-------------------------------------------------------------------------------------------------------

M o.49 o.oo 11 o.98 0.89 11 1.47 1.31 11 1.96 1.70 11 2.45 2.0e 
3.0 o.n o.oo 11 1.42 1.26 11 2.13 :.S4 11 2.84 2.37 11 3.55 2.86 
4.0 1.27 1.14 11 :!.5 .. 2ol5 11 3.e1 3.04 11 s.oa o.oo 11 6.35 o.oo 
5.0 1.9e 1.72 11 3.96 3.13 11 5,94 ;.oo 11 7.92 o.oo 11 9.?0 o.oo 
6.o 2.es 2.38 11 5.70 o.oo 11 e.55 ·),()/! 11 11.40 o.oo 11 14.25 o.oo 
a.o 5,07 o.oo 11 10.14 o.oo 11 15.21 ).00 11 20.2e o.oo 11 25,35 o.oo 

10.0 7.92 o.oo 11 15.IJ.I o.oo 11 23.76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo 11 n.so o.oo 11 34.20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

1 1 Barras•) 1 11 11 11 11 10 
1 No1 de 1 cll2 Ton11 11 ca2 Ton,1 11 ca2 ;J0,1 11 c12 Ton.1 11 cll2 Ton.a 
1 Desl!fnaclon 1 As KR 11 As llR 11 As llR 11 As !IR 11 h llR 
--------------------------------------------------------------------------------------------------------------------

2.5 2.94 2.44 11 3,43 2.7e 11 3,92 3.11 11 4,41 o.oo 11 4.90 o.oo 
3,0 4.26 3,32 11 4,97 o.oo 11 5.68 o.oo 11 6.39 o.oo 11 7.10 o.oo 
4,0 7.62 o.oo 11 B.89 o.oo 11 10.16 o.oo 11 11.43 o.oo 11 12.70 o.oo 
5.0 u.ea o.oo 11 13.86 o.oo 11 15.e4 o.oo 11 1M2 o.oo 11 19.eo o.oo 
6.0 17.10 o.oo 11 19.95 o.oo 11 22.ao o.oo 11 25.t.5 o.oo 11 28.50 o.oo 
e.o 30.42 o.oo 11 35.49 o.oo 11 40.56 o.oo 11 45.63 o.oo 11 50,70 o.oo 

10.0 47,52 o.oo 11 55,44 o.oo 11 63.36 o.oo 11 71,25 o.oo 11 79,20 o.oo 
12.0 68.40 o.oo 11 79.80 o.oo 11 91.:?0 o.oo 11 102.60 o.oo 11 114.00 o.oo 

----------------------------------------------------·----------------------------------------------------------------------

128 



TMlA ti.A 

S <S..or..,ion dt Eslrli...l vs VR ICorbnt.. r11isllnt.. t.ot.l > 

Vius R•d.•n'"hres Siulnent.. Arudls 

lllllUS: t'c • 200 Wca2 Seccion: b z JS C9 X h .. 30 CI 

UI P1r1 P >• 0.01 UI 

RrSTRICCIONES 
Estribos 
Na. do 

llHi,.,..,ion 

Seru1eion 
ll&<IH Vu ( liait.. - ) S ( lllxiu ) 
r .. J 

2oO 12033 
7,5 31036 Vu <• 1.s a FR a b a d a raíz ta e = 5,49 Ton S•d/2• 12.so ca 
3,0 45,44 
4,0 Blo28 Vu <= 2.0 a FR 1 b a d a rai< 11 e • 7o58 TM S•d/4= 6.25 et 
é.O 182.40 

----··------------------------------------------------------------------------------------------------------------------------
1 Eslribo< 11 11 11 11 1 
1 Ho, de Vu 11 Vu 11 Vu 11 Vu 11 Vu 1 
1 Desiillcion 1 [ CI J e Ton 1 11 r col e loo l 11 ( CI ] r Ton l 11 r ca J r Ton l 11 e '" i r ron l 1 ----------------------------------------------------------------------------------------------------

2oO 5,00 8,37 11 10.00 5.13 11 15.oo 4,05 11 20.00 J,51 11 2S.OO 
2oS 5,00 18,36 11 10.00 10.12 11 15.00 7,39 11 20.00 6.01 11 25.00 
J,O 5,00 25,75 11 10.00 ll.82 11 15.00 9,94 11 20.00 7.86 11 zs.oo 
4oO 5,00 44.56 11 10.00 23,23 11 15.oo 16.12 11 20.00 12.56 11 2S.oo 

'·º 5,00 97,65 11 10.00 49,77 11 15.00 JJ,81 11 20.00 25.83 11 25.00 

1 Estribo. 11 11 11 11 
1 ""· el; Vu 11 Vu 11 Vu 11 Vu 11 s 
1 Dtsi-ioo 1 C co l ! Ton l 11 r e• J ! Ton l 11 [ CI J [ loo J 11 ! cal ! Too J 11 ! cal 

30.00 
30,00 
30,00 
30,00 
30,00 

2.97 
4.64 
5,97 
9.00 

17.85 

11 J5.00 
11 is.oo 
11 JS.oo 
11 35.00 
11 JS,00 

2.81 
~.24 
5.30 
7.99 

15.57 

11 40.00 
11 40.00 
11 40.00 
11 40.oo 
11 40,00 

12\l 

2.70 
3,95 
4.87 
7.23 

13.86 

11 45,00 
11 45.00 
11 45.00 
11 45.00 
11 45.00 

11 
11 
11 
11 
11 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

3,19 
5,19 
6.6<1 

10.u 
21.04 

1 
Vu 1 

r roo J 1 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 



DATOS: 

1 
1 

,· 1 
1 

1 

E•tribo• 
No,·· dO 

DHllnicion 

2.0 
2.5 
1.0 
M 
6.0 

E1\rlbos 
1 No, do 
1 Deslwcion 1 e ca l 

TAll.A tJ,I 

1 !Souradon di E1lrU...> vo YR !Cortlnlo rHillonlo loul > 

Stru1don 
11 .. 1 .. 
e ca l 

12.33 
Jl.36 
45,44 
81.28 

182.40 

11 
Vu 11 

e Ton l 11 

Vl•n Rt<l ..... lnn Siu>l1Mnt1 Ara..i.s 

S«dan: b = 15 c1 " h = 30 a 

( OoOOAIO > 

IU Pm Poln < P < O.O! IU 

REST111CCl!HS 

Valores df Vu < Lialt. ux l Ullaxlaa l 

Vu <• 1,5 1 FR 1 b 1 d 1 niz ti e • S.69. Ton S~d/2• 12,50 CI 

Vu <• 2,0 1 FR 1 b 1 d 1 roiz fl e • 7.58 Ton . s. d / 4. 6,25 CI 

11 11 11 1 
s Vu 11 s Vu 11 s •Ju 11 Vu 1 

e " 1 e Ton J 11 e ca l e Ton J 11 [c1 l C Ton l 11 e " 1 C Ton l 1 
-------------------------------------------------------------------------------------------------

2.0 s.oo 1.ss 11 10.00 4,3¡ 11 1s.oo J.24 11 20.00 2.70 11 :?'5.00 2,37 
215 s.oo 17.48 11 10.00 9.24 11 1s.oo 6.50 11 20.00 5. ll 11 l'j,00 4,31 
3,0 5.00 24.87 11 10.00 12.94 11 1s.oo B.96 11 20.00 6.911 11 :?'5.00 5,79 
4.0 s.oo 43.68 11 10.00 22.JS 11 1s.oo !S.24 11 20.00 11..S 11 l'j,OO 9.55 
6.o s.oo 96.77 11 10.00 48011'1 11 1s.oo 32.93 11 20.00 24.95 11 l'j,OO 2o.t6 ----------------------------------------------------------------------------------------

1 Estribos. 
1 No. do 
l Desilnicloo 1 e <• l 

2.0 JO.oo 
2.s JO,oo 
3,0 30.00 
4oO 30.00 
6.0 30.00 

11 
Vu 11 

CTonl 11 

2.16 11 
J.76 11 
4,99 11 
e.12 11 

16.97 11 

11 
S Vu 11 

C ca l C Ton l 11 

35.00 2.00 11 
35.00 3.36 11 
35.00 4,42 11 
;r.;.oo 7.11 11 
35,00 14.69 11 

11 11 
Vu 11 Vu 11 s Vu 

e <• J e loo J 11 ( ca J C Tao l 11 ( :o l e Ton l 1 

40.00 ¡,99 11 45,00 1.ao 11 o.oo o.oo 
10.00 J,07 11 !S.oo 2.'4 11 o.oo o.oo 
40.00 3.99 11 45.00 J.U 11 0.00 o.oo 
40.00 6.35 11 45.00 5,75 11 o.oo o.oo 
40.00 12.98 11 45.oo 11.4! 11 o.oo o.oo -----------------------------------------------------------------------------------------
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TAll.A tJ.C 

S !Sel'lr1Cion de Es\ribot) n \!l !Cort.nlt rnillfnlt \o\11 l 

Vlu• Rlct.Muhm Si•homlt A.....i.• 

DATOSI f'c = 200 U'ca~ Stccion: b .• 15 rtl X h • JO Cll 

< oooom > 

m Pan P • Paiin SU __ ....... -------------------·----------------------
Es!ribo• 1 
11o.-de 1 

Dtsl!!nl<lon - 1 -

2~0 
2,s 
J,o 
4.0 
6.0 

5ePUl:ion 
"'xiu 
[ CI J 

12.ll 
Jl.36 
45044 
81.28 

182.40 

1 Estribos 11 
1 Noo de llu 11 

RrnRICClllES 

V1lom de l'u ( Lliúlt ... ) s ( lllXlll) 

l'u « l oS t FR t b t d t raiz fl e = 5.'9 Ton S=d/2= 12050 C1 

IJu <= 2,0 • FR t b t d t uiz n e = 7,58 Ton S•d/4• 6025 C1 

11 11 11 1 
l'u 11 s llu 11 l'u 11 llu 1 

1 Des!W<ion 1 C u J C Too J 11 C ca J C Ton l 11 [ C1 l [ Ton l 11 [ c1 J [ Ton J 11 [ co l [ Tm l 1 

2.0 5o00 7.JI 11 10.00 4.08 11 15000 3o00 11 20000 2 • .u 11 25.00 2.13 
2.s 5,00 l7ol7 11 IOoOO 8094 11 15000 6.20 11 20000 4o8J 11 2S.OO 4o00 
3,0 5,00 24057 11 10.00 12.64 11 15000 806.I 11 20000 6067 11 25000 5o48 
4o0 5o00 43,38 11 10.00 22.05 11 1sºoo 14.93 11 20000 11.JB 11 25.00 9o24 
600 SoOO 96047 11 10.00 49,59 11 1sºoo 32063 11 20.00 24.65 11 25,00 19.86 

------·----------------·--------·-----·----·-------------

1 Estribos 11 11 11 11 1 
1 Hoo de 1 l'u 11 l'u 11 l'u 11 s l'u 11 l'u 1 
1 0.d.....,ion 1 [ ca l [ Ton l 11 [ C1 l [ Ton ] 11 C co l C Ton l 11 [ C1 ] [ Ton ] 11 ( C9 l C Ton l 1 

2.0 30.00 1.92 11 l5.00 lo76 11 40000 lo65 11 4:1o00 1.:1.1 11 o.oo MO 
2os JOoOO 3o45 11 JSoolO 3006 11 40000 2o77 11 45,00 2o54 11 o.oo OoOO 
lo O JOoOO 406! 11 JSoOO 4,12 11 40000 3o69 11 45000 3ol6 11 o.oo OoOO 
4.0 30000 7082 11 JSoOO 6081 11 ~.oo 6.04 11 4SoCO So~ 11 o.oo OoOO 
600 JOoOO 16,67 11 JS,OO 14.39 11 40.00 12.69 11 45000 lloJS 11 OoOO OoOO 
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' .·. ' 

Vi~os Rechn•ul•re• ·s1~ .. l•••nh .~r1ud•• 

H•teride1, 

t\c: • 250 Ks1/ca2 
,.,, •' 4200 K•lc•2 

DATOSt 

Beccian 

b • 15 C• 
h • 30 ca 

1 Porcant.•J• 1 Ha••nt.o 11 Porcent.•Jtt 1 Ha•ento 11 Porcent.•Je 1 Ho••nt.o 1 
D• 1 Resistente 11 lle 1 Relist.enh 11 De 1 Reshhnt.el 

Acero 1 t K• M • l 11 Acero 1 C K8 M • l 1 I Acero 1 C K• )l' • l I 

------------------------- ---------------------- ------ ---- ------------------- ---
0.00263 903. 45 11 0.00656 2tJJ6.97 11 0.01040 31235048 
0000276 9460 75 11 0.00669 2r175.77 11 0.010&2 3r269o77 
0000289 989.89 11 0.00692 2r214.41 11 0.01075 313030 91 
0.00302 11032088 11 o.00695 2r252o90 11 o.01oea 3,337,90 
0.00315 1,075,73 11 0.00708 2t291 o24 11 o. 01101 3,371. 74 
o 000328 t.118.42 11 0.00721 21329.43 11 0.01114 Jr405o44 
º• 00342 l r 160,96 11 0000734 2r367.49 11 0.01127 3r439o98 
0.00355 1r203o35 11 0.00747 2r405o37 11 O.OlJ.40 3r47:'.!o37 
0.00368 1r2450:59 11 0.00760 2t44J.lt 11 o.011sJ 31505.61 
0.00301 lr287o69 11 0.00774 2r4BOo70 11 0.01166 JrSJS,70 
0000394 1t329.6J 11 0.00787 21518.14 o 001179 3r571,6'4 
0.00407 lr371o42 11 o,ooeoo 2r55S,44 o. 01192 J' 604. 43 
Oo00'420 1. 413.06 11 0.00013 2r592,SB 0.01206 3r6J7,07 
0.00433 1r45'4056 11 0.00826 2r629o57 0.01219 J' 669. 57 
OoOOH6 1,495,90 11 0.00839 21666.41 0001232 3r70l .91 
o. 00459 lt537.09 11 o.ooes2 2r70J.tO 0.01245 3, 734.10 
0.00472 1r578,13 11 o. 00865 2r739,6'4 00012se 3r766o 1'4 
0000486 l r619,03 11 0.00878 2r776 oO<t 0.01211 31198.0J 
Oo 00499 lr659o77 11 0.00891 2.012.20 0.01204 3' 829. 77 
0000512 1,100.J& 11 0.0090 .. 2,949,37 0.01297 JtB61,J6 
0.00525 1. 7'40.00 11 0.00918 2,994,31 0.01310 3, 092. eo 
O,OOSJB l 1781 .10 11 0.00931 2,920.10 O.OIJ2J 3,92 .. .10 
o.oo5s1 l rB21 o2'4 11 0.00944 2r955,75 o.01JJ6 J,955,24 
0.00564 11861.23 11 0.00957 21991.2 .. 0.01349 31986.23 
01 00:577 1,ro1 .o7 11 0.0097ú Jt026ob8 0001363 '41017.07 
0000590 lr940,76 11 0.00983 Jr0.61, 77 0.01376 .. ,047.76 
o.oo60J 11980,Jt 11 0000996 Jr096,81 0.01389 41079.JO 
0.0061.& 2r019.70 11 0.01009 3, 131. 70 o .01402 4r109o69 
0000630 2r05B.94 11 0.01022 3'166,44 o. 01415 4r138o93 
Oo0064J 21 098. 03 11 0.0103S 3,201.0 .. Oo0142B 4t 169.02 ----------- ------------------------------ ------------------- ----- --------------
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1141051 

1 1 Barras =i 1 
1 No. de 1 
1 llesí!nac1on 1 

11 
ca2 Ton.a 11 
As llR 11 

TAllJ t2 

Al (Arra dt A<tro) vt ~ <llDMnto Rnilllntf) 

Vlf11 R11d1ntul1m Si.,lllMntt Aroldls 

lllluhl" 

r'c :s 250 Ks/C92 
1v • 4200 K!l/ra2 

11 
cl2 Ton.a 11 
As 11R 11 

b = IS et 
h•30<t 

11 
rl2 Too.a 11 
As llR 11 

11 
ta2 Ton.1. 11 c12 Ton.1 

As llR 11 As Kl 
------------------------------------------------------------------------------------------------

2.s 
J,O 
4.C 
s.o 
~.o 

a.o 
10.0 
12.0 

1 t 9arr.s .=> .1 
1 Ho; de 1 
1 DesiJnacion 1 

1 2.s 
1 3.0 
1 4.0 
1 5.0 
1 6.0 
1 a.o 
1 10.0 
1 12.0 

°'49 o.oo 11 
0.71 o.oo 11 
1.27 1.1s 11 
l,9a 1.75 11 
2.05 2144 11 
5,07 3,99 11 
7.92 o.oo 11 

ll.40 o.oo 11 

11 
c12 Ton.g 11 
As HR 11 

2,94 2.s1 11 
l.26 3.46 11 
7.62 o.oo 11 

u.aa o.oo 11 
17,JO o.oo 11 
30,42 o.oo 11 
u.s: o.oo 11 
68,40 o.oo 11 

0.9a o.oo 11 1.u t.32 11 1.96 ¡,73 11 2,45 2.13 
t.~2 1.29 11 2113 t.97 11 2.a4 2.43 11 3,55 2.96 
2.54 2.20 11 J.81 J,JS 11 s.oo 4.00 11 6.35 o.oo 
J.96 3,25 11 5,94 o.oo 11 7.92 o.oo 11 9.90 o.oo 
5,70 o.oo 11 9,55 o.oo 11 11.40 o.oo 11 14,25 o.oo 

10.14 o.oo 11 JS.ll o.oo 11 2~.~ o.oo 11 25,35 o.oo 
15.84 o.oo 11 23.76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
22.eo o.oo 11 34.~1 o.oo 11 45.60 o.oo 11 57.00 o.oo 

11 11 11 10 
cl2 Ton.a 11 ct2 Ton,1 11 c12 ron.a 11 c12 Ton.• 
As HR 11 is HR 11 As llR 11 As KR 

3,4¡ i.ea 11 3.!2 J,23 11 4,41 3.56 11 4,90 3.ae 
4,97 J.93 11 5.6a c.oo 11 6.39 o.oo 11 7,10 o.oo 
8.89 o.oo 11 1o.i; o.oo 11 11.n o.oo 11 12.10 o.oo 

13.86 o.oo 11 15.84 o.oo 11 11.a2 o.oo 11 19.ao o.oo 
19.95 o.oo 11 22.eo o.ov 11 25.65 o.oo 11 29,50 o.oo 
35,49 o.oo 11 4o.56 o.oo 11 45.63 o.oo 11 50,70 o.oo 
55,44 o.oo 11 63.36 o.oo 11 :1.za o.oo 11 79.:IO o.oo 
79,BO o.oo 11 91.:/0 o.oo 11 102.60 O,O•l 11 ll4o00 o.oo 
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MTOSI 

E•~ribos 
No. dt 

2.0 
2.s 
J,O 
4,0 
6,0 

1 Eshlbos 

1 ""· de 1 s 
1 PHl<n1Cion 1 C ca J 

2.0 s.oo 
2.s s.oo 
J,O 5,00 
4,0 5.00 
6.o s.oo 

1 Est.rib1Js 
1 No. de s 
1 liesiwclo.1 1 C e: J 

2.0 30.00 
2.s 30.00 
J.O 30,00 
4.0 30,00 
6.0 30,00 

----------

S <S..oroc!.an de E1\rlbosl VI \lt IC..rtanlt lfthlonlt tohl 1 

f'c • 250 Kue12 Setcion: b = 15 ca x h = 30 CI 

m Pu• P >• 0.01 m 

Strar1eion 
l\lxlu 
["" J 

lll:STRICCTONES 

Ullom de Uu < Litilt .,, l S < llixlu > 

12.JJ 
Jl.J6 
45,44 
Bl.28 

182.40 

Uu <• 1,5 t fTt t b t d l r•iz n e • 6,J6 Ton· 5 • d / 2 • IMO. ca 

llu <• 2.0 t fTt l b l d l ralz n e • B.48 Ton S = d / 4 = 6.25 ca 

11 11 11 11 1 
llu 11 S Uu 11 s llu 11 s llu 11 llu 1 

C Ton J 11 C et l C Ton l 11 C ca l C Ton J 11 C et l C Ton J 11 C ca l C Ton l 1 

9,59 11 10.00 5,35 11 15.00 4,29 11 20.00 J.74 11 25.00 J.41 
1e.se 11 10.00 10.35 11 15.00 1.60 11 20.00 6.21 11 25,00 s.u 
25,97 11 10.00 14.04 11 15.oo 10.01 11 io.oo e.oe 11 25,00 6.~ 
44,79 11 10.00 2J.45 11 15.00 !6.J4 11 20.00 12.78 11 25,00 10.65 
97.BS 11 10.00 so.oo 11 15.00 34,04 11 20.00 26.0ó 11 25,00 21.21 

11 11 11 11 1 
llu 11 5 llu 11 s Uu 11 s llu 11 s llu 1 

( Ion l 11 C "" l C loo l 11 C ca l C Ion J 11 C et J C Ion l 11 C co l C Ion l 1 

3.20 11 35,00 l.04 11 40,00 2.9J 11 45,00 2.8-4 11 o.oo o.oo 
4,96 11 35,00 4,47 11 40.00 4,¡7 11 45.oo 3,95 11 o.oo o.oo 
6.09 11 JS,00 5,52 11 40,00 s.10 11 45,00 4,n 11 o.oo o.oo 
9,23 11 JS.00 e.21 11 40,00 7,45 11 45,00 6.8' 11 o.oo o.oo 

18.0B 11 JS,oo 1s.eo 11 40.00 14.09 11 45.00 12.76 11 o.oo o.oo ---------
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MTOS: 

Estribos 
... dt 

D<Si"1adon 

2.0 
2.5 
3.0 
4.0 
6.0 

TAll.A IJ,I 

s !S..1r1tlan di Eslrlboll vs va ICorlonle rHhltMt lol<ol 1 

f'c • 250 ki!ca2 !itttionl b • 15 CI x h • 30 CI 

S..mdon 
HllCilNI 
[ CI J 

12.ll 
31.3' 
45,44 
81.29 

182.40 

1 o.00630 1 

m p,.. Pain < P < 0.01 Ut 

RESTRICCIOIES 

Vu ( li1ite ux , S ( !Wciu) 

llu <• 1.5 1 FR S b t d t raiz ti e = 6.3' ron S•d/2= 12,50 CI 

IJu <= 2.0 • FR l b l d 1 riiz ti e = 8.48 Tan S • d I 4 • 6125 at 

------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho, de s llu 11 llu 11 s llu 11 llu 11 s llu 1 
1 Dl>si*1acion 1 [ CI J r Ton J 11 [ CI] r Too l 11 [ CI J r Ton l 11 [ CI) C Tan J 11 [ CI J [ Ton l 1 
---------------------------------------------------------------------------------------------------------------------

2.0 s.oo 7.70 11 10.00 4.46 11 15,00 J,38 11 20.00 2.!M 11 25.00 2.52 
2.5 5.00 17.61 11 10.00 9.38 11 15.00 6.64 11 20.00 5,27 11 25,00 4,44 
3,0 5.00 25,0I 11 10.00 13.08 11 15.00 9,10 11 20.00 7.11 11 is.oo 5,92 
4,0 s.oo 43.82 11 10.00 22.49 11 15.00 15,37 11 20.00 11.s2 11 25,00 9.68 
6.0 5.00 96.91 11 10.00 49.03 11 15.00 33.07 11 20.00 25.09 11 25.00 20.30 

---------------------------------------------------------------------------------------------------------------------
1 Eshibos 11 11 11 11 1 
1 Ho. do s Vu 11 llu 11 llu 11 llu 11 llu 1 
1 Desi!n«ÍOO 1 [ CI 1 C Ton l 11 [ CI ] C Tool 11 [ <• l croo l 11 [ CI] C Tan l 11 [ CI J C Ton J 1 
------------------------------------------------------------------------------------

2.0 lM~ :!.le 11 lS.00 2.15 11 4v.OO 2.0J 11 45,00 1.94 11 o.oo o.oo 
2.s J0,00 3,89 11 35.00 3,50 11 40,00 3.21 11 45,00 2.98 11 o.oo o.oo 
3.0 30.00 5.13 11 lS.00 4.56 11 ~o.oo 4,13 11 45.00 J.90 11 o.oo o.oo 
4,0 30.00 S,26 11 35,00 7,25 11 40.00 6.48 11 45,00 5.89 11 o.oo o.oo 
6,0 J0.00 17.11 11 35.00 14.83 11 40.00 13.12 11 45.00 11.79 11 o.oo o.oo 

-----------------------------------------------------------------------------------------------
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1.·· 
1 
1 
1 
1 

11o1Tos: 

Estribos 
No. do 

Desisnacion 

2.0 
2.5 
J,O 
4,0 
6.0 

TAllLA Q.C 

S CS...mcion do E1lrlbosl YI 1111 ICorU.le nsillenle tolll l 

S.Cdonl b • 15 CI X h • JO CI 

Senucion 
Ki>:iU 
[ CI J 

12.JJ 
Jl.36 
45,H 
81.28 

182.40 

[ 0.00263 ) 

ut Pn• P • Paln ut 

R!STRlctlMS 

V1lom do Vu [ llolt. ... l 

Vu <- 1.5 1 FR a b 1 d a r1i: ra e • 6.36 Ton 

Vu <- 2.0 t FR t b t d t riiz ta e • 8.48 Ton 

s ( 11 .. 1 .. ) 

S•d/2• J2,50 C1 

S•d/4• 6.25 .. 

.. -·------------------------·--------------------------------------------------------- - - - -

1 Estribos 11 11 11 11 1 
1 .ffo, de Vu 11 s Vu 11 Vu 11 s Vu 11 s Vu 1 
l llesl!lnadon 1 [ ca l CTool 11 Ceo J [ Ton l 11 [Cll] 1 Too 1 11 ['" 1 1 Ton J 11 [co J 1 Too J 1 
------------·-------------------------------------------------------------------

2.0 s.oo ¡,45 11 10.00 4.21 11 15.00 J.13 11 20.00 2.59 11 25.00 2.27 
2.5 s.oo 17.lS 11 10.00 9.05 11 15.00 6.31 11 20.00 4.94 11 25.00 4.11 
J,o 5,00 24.68 11 10.00 12.7S 11 15.00 8.n 11 20.00 6.78 11 25.oo 5,59 
4,0 s.oo 43.49 11 10.00 22.16 .11 1s.oo 15.04 11 20.00 11.49 11 25.00 9.36 
6.0 5.00 96.58 11 10.00 48.70 11 15.00 32.74 11 20.00 24.76 11 25.00 19.97 

----------------------------·------------------------------·--------------------------·----------

------------------------------·----------------------------------------------------------------------------- ... ---------
1 EslrilxK 11 11 11 11 1 
1 ffo, de Vu 11 Vu 11 Vu 11 Vu 11 s Vu 1 
1 D11iinK1on 1 [ co l [Tail 11 [ CI ] 1 Ton l 11 le11 l 1 Too l 11 [ CI ) 1 Ton J 11 [col e loo J 1 
------------------------------------------------------------------------------

2.0 JO.oo ~.05 11 35.00 1.90 11 40.00 1.78 11 45,00 1.6' 11 o.oo o.oo 
2.!i 30.00 J.56 11 JS.00 3.17 11 40.00 2.88 11 45.00 2.6:5 11 o.oo o.oo 
J,o 30.00 4.80 11 35.00 4.2J 11 40.00 3.80 11 45,00 3,47 11 o.oo o.oo 
4.0 30.00 7.93 11 35,00 6192 11 40.00 6.15 11 45.00 5,56 11 o.oo o.oo 
6.0 30.00 16.'i 11 lS.00 1~.so 11 4(),00 12.19 11 45.00 u .... 11 o.oo o.oo 

---------------------------------------------------·--------------------------------------------
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·.:.·· -.. · .. ·. »:.""'. 
Vitl.as R•chn•uhr.1 S1•~1~~•nt9_ · A.Í'~1d1S·.-

t' e • 300 K•lc•2 
tv • •t200 K•lc112 

DATOSJ 

S•ccton 

b • 15 c. 
h •, 30 e•· 

-¡- Porc•nt.1Jtl' 1 Ha11ento 11 Parcent•Jit 1 Ho11ento 11 Parc•nt1Je 1 Ho11•nto 1 
1 De 1 Resht•nte 11 De 1 R••Uhnt• 11 De 1 Rnhtent•I 
1 Ac:eru I C K• x 111 ] JI Acero 1 C k• H 111 ] 11 Ac•ra f C kc H a ] 1 

------------------------------------------------------- ------- ------------ ------
o.002ee 992. 59 11 0.00769 2•510.0:5 11 0.01249 Jr859.04 
O .oOJQ4 l 104So88 11 o .00785 2r5S7.7J 11 0001265 31901 o lJ 
0.00320 11098.99 11 0000901 2r605o23 11 Oo0128J 31942.98 
OoOOJJ6 1rH51o92 11 O.OOSJ7 2r652o5J 11 0101291 31984.61 
0.00352 1 r204.65 11 0,00833 21699.65 11 o.01J1J 41026018 
0000368 l 1257120 11 0.00949 2•746159 11 0.01329 4•067.49 
o 000394 1r309o56 11 o .00865 2r793o33 11 0001345 4'109062 
0000400 t 1J61073 11 o.ooee1 2•BJ9o89 11 0001361 4'149.56 
0100416 lr41J.72 11 0,00997 21886026 11 0001377 4• 190.32 
0000432 1 r465.52 11 Oo009J.J 2r9J2o44 11 Oo01J9J 4, 230. se 
0000448 Jt517.JJ 11 0.00929 2r97Bo44 11 0001409 41271.26 
0000464 11568.55 11 0.00945 Jr024o24 11 o .o 1425 4rJ11, 46 
o. 00490 lt619o79 11 0,00961 31069187 11 Oo014'41 '4r351 0'46 
0000496 t.670 ·ª" 11 0.00977 Jr 115 ,JO 11 Oo01457 4rJ9t .2B 
0000512 1r721,70 11 0,00993 lr160o55 11 Oo0f474 4r4J0,91 
0000528 Jr772,JB 11 0.01009 3r205o61 11 0.01'490 4r<l70.J6 
o. 00544 11822.87 11 0001025 Jr2S0.48 11 0.01506 41509.61 
o 000560 1r87J.l7 11 o .010'41 lr295.J6 11 o.01s22 '4r548.69 
o. 00576 1r923o28 11 0.01057 3,339,¿¿ 11 o.ot:sJe 41587.57 
o.oo59J 1 r97J .21 11 0.01073 31383097 11 0.0155<1 41626.26 
o. 00609 21022.95 11 0001099 31428010 11 O,OJS70 41664.77 
0.00625 2r072.50 11 0.01105 J1<112.0J 11 O ·01596 <lr70J,09 
0000641 21121.87 11 0.01121 JrSJ:S.79 11 0001602 •h7"41,2:? 
o. 00657 21111 oo:s 11 0.01137 :r. 559, JS 11 ii.01618 <lr179.t7 
0000673 2r220.04 11 o.ous3 3r602o72 11 0.01634 4r8J6,93 
0000689 21269.94 11 0,01169 J16 .. :So9l 11 0001650 4. 8~4 o 50 
0.00705 2r317146 11 o.011es Jr689o91 11 0001666 4r89J,99 
0.00121 2rl65.89 11 0.01201 Jr7llo72 11 o 001682 <lr929,0B 
0.00737 21414.tJ 11 0.01211 J,774,35 11 o. 01698 41966,09 
o.001:s3 21462019 11 0,01233 3rBJ6.79 11 0.0171"' 5,002.92 ---------------- -------- -------------------------------------- --------- --------
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DATOS: 

TAllA 12 

As !Arta de broJ YI • 1-.to Rnisllnlol 

Vlm RteWS.llm Sl•l11enlt Arudis 

lllhrilln 

t'c • 300 WC112 
t• • 4200 U'c:a2 

Stcclon 

b• ISca 
h•JOca 

--------------------------··-·-·------------------.. --------·---------------------------------------------------
1 1 Barru •> 1 1· 11 11 11 11 
1 Hao de 1 ca2 Tan.a 11 ca2 Ton.a 11 ca2 Ton.a 11 ca2 Ton.a 11 CI~ Ton,1 
1 Dtsi!lnaeian 1 As lfR 11 As lfR 11 As lfR 11 As l'M 11 As llR 

2.5 0.49 o.oo " o.is o.oo 11 lo47 1.JJ 11 lo96 1.75 11 2.4~ 2.16 
J.O 0.71 o.oo 11 1.42 1.29 11 2.13 1.90 11 2184 2.47 11 3,55 3.03 
4,0 1.21 1.16 11 2.s .. ., .. ~ 11 3.Bl 3o2i 11 ~.oe 4.13 11 6,35 4.95 
5.o 1.99 1.77 11 3.96 3,;, 11 5,94 4.70 11 7.~~ o.oo 11 9.90 o.oo 
600 2.ss 2,49 11 5,70 4,54 11 s.ss o.oo 11 11.40 o.oo 11 14.25 o.oo 
a.o 5.07 4112 11 10.14 o.oo 11 15.21 o.oo 11 2ú.~S n.oo 11 :?S.JS o.oo 

!O.O 7.92 o.oo 11 15,84 o.ov 11 23.76 o.oo 11 jl.68 o.oo 11 J9.60 o.oi 
12.:, 11.40 o.oo 11 22.so n,oo 11 34.20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

--------------------------------------------------------------------------------------------------------------------

1 t llarras => 1 11 11 11 11 10 
1 No. de 1 c12 Ton.a lo c12 Tür,.a 11 cal Tor •• 1 11 c12 Torut 11 ca2 Ton.a 
1 DesiSnacion 1 As HR 11 As lfR 11 A; ltR 11 As 111 11 As HR 
----------. ------------- ·------------------------ ------ ------- -- -------------------- ---------. ---- ----------------- -----------

2.s 2,94 2.5~ 11 J.n 2.9~ 11 J.92 J.31 11 4,41 Z.66 11 4,90 4.01 
3,0 4.26 J,ss 11 4.97 4.06 11 S.68 4.53 11 ó.39 4,98 11 7.10 o.oo 
4,0 7.62 o.oo 11 B.89 o.oo 11 10.16 o.oo 11 11.43 o.oo 11 12.10 o.oo 
s.o 11.se o.oo 11 IJ.86 o.oo 11 15.84 o.oo 11 17.Sl o.oo 11 19.BO o.oo 
600 17.10 o.oo 11 19.95 o.oo 11 22.eo o.oo 11 25.65 o.oo 11 29.50 o.oo 
e.o 30.42 o.oo 11 JS,49 o.oo 11 40.56 o.oo 11 45.63 o.oo 11 50.70 ),OO 

10.0 47.52 o.oo 11 55,14 o.oo 11 63.36 o.oo 11 7J,W o.oo 11 79,20 o.oo 
12.0 68.40 ~.oo 11 79,eo o.oo 11 91.20 o.oo 11 102.60 o.oo 11 114,00 o.oo --------- --------------·· ------------------------ ------------------------------------------ --------------------------------------
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TlllU ff,A 

s c..,.mdan 111 E1lrlbosl .. VR <Corllnw misllnlt toul l 

v1 ... hc:U...t1m s1 .. 1 ... 1t Arudls 

MIOS: f'r: • 300 Wca2 Sttdan: b = IS C't x h • 30 n 

su p.,, P >- 0.01 m 
------------------------------------------------------------

1 

Estribos 
... de 

.0.1 .... 1 .. 

2.0 
2.s 
3,0 
.4.0 

'·º 

E1trlbos 1 
1 No, do 1 
1 ilHi*>l<lon 1 

s 
Ccal 

Sem1Cion 
Htxl11 
[<a] 

Vu 

12,JJ 
31,36 
45,44 
81,29 

182.40 

11 
11 

C Ton l 11 [ .. ] 

RESllllCCllHS 

V1lorn de Vu ( L11llt ux l 

Vu <• 1,5 t Fa t b t d t rtlz ne • ¿,97 Ton S • d I 2 • 12,50 <a 

Vu (e 2.0 t F1! t b t d t rtlz n e = 9.29 Ion S = d / 4 e 6125 C8 

11 11 11 1 
Vu 11 s l'u 11 l'u 11 s Vu 1 

e Ton l 11 C cal C Ion l 11 [ ,. l C Ion l 11 [<al C Ion l 1 
------------------------------------------------------------------------

2.0 5.00 e.so 11 10.00 5,5.1 11 15.00 4,49 11 20.00 J.94 11 25.00 3.61 
2.5 5,00 18,78 11 10.00 lo.55 11 15,00 7.81 11 20.00 6.43 11 25,00 5,61 
J.O 5.00 26.17 11 10.00 14.25 11 15.oo 10.27 11 20.00 8.28 11 25.00 7,0'/ 
4.0 5.00 44.9'1 11 10.00 23.65 11 15.00 16.54 11 20.00 12.9'1 11 25,00 10,115 

'·º 5.00 98,0B 11 10.00 50,20 11 15.00 34,24 11 20.00 26.26 11 25.00 21.47 
----------------------------------------------------------------------------

1 Eslrlbos 1 11 11 11 11 1 
1 Ha, do 1 s Vu 11 s Vu 11 s Vu 11 Vu 11 Vu 1 
lllHiwc:ionl Cc:al C Ion l 11 [cal Clan l 11 [cal C Ion l 11 [ ,. l C Ton l 11 [ CI ] C Ton l 1 
-------------------------------------------------------------------------------------

2.0 J0,00 3,40 11 JS,00 3,24 11 40.00 J,IJ 11 IS,üV l.O~ 11 o.oo o.oo 
2.5 J0,00 5,1)6 11 35.00 4.67 11 40.00 4.lB 11 45,00 4.15 11 o.oo o.oo 1 
J.O J0,00 6,29 11 JS,00 5,73 11 40.00 5,30 11 45.00 4.97 11 o.oo o.oo 1 
4.0 JO,oo 9,43 11 JS,00 e.u 11 40.00 7,65 11 15.00 7.06 11 o.oo o.oo 1 
&.O J0.00 IB,29 11 35,00 16000 11 40,00 14,29 11 45.00 12.96 11 o.oo o.oo 1 

139 



DATOS: 

Estribos 
... do 

Dnltnacion 

1 Estribos 

2.0 
2.s 
J,O 
4.0 

'·º 

1 ... do 1 
1 Desl1111<:lon 1 e c1 J 

2.0 5,00 
2.s s.oo 
J,o s.oo 
4.0 s.oo 

''º s.oo -------

1 Estribos 
l No. do 1 
111 .. 1 .... 100 1 Ccol 

TMU f1,I 

S IS..1roolan • [1trlboll " • !C..t.nt. mhttnt. toúl 1 

f'c • 300 Kl/ca2 6fttion: b • 15 C11 X h • JO C'9 

¡ 0,00640 l 

m Pira 1'9ln < P < 0.01 nt 

S.,aracian 
lloxlu 
[ CI ] 

RESTRICCIDlt:S 

V1lorn do l'v ¡ Li•lt. .. , l S f lllxlu l 

12.JJ 
Jl.36 
45,44 
e1.2e 

182.40 

l'v <- 1.5 a F1I f b • d • ulz ne• 6.97 Ton S • d / 2 • 12,50 co 

l'v <• 2.0 • FR t b • d • niz 11 e • 9,29 Ton S • d / 4 • 6.25 co 

11 11 11 JI 1 
\\J 11 s l'v JI s \\J 11 s l'v 11 l'v 1 

r Ton l 11 C e• J C Ion J 11 [ C1 ] [Ton] 11 e "' J e Too J 11 e co J [ Ion l 1 

),BJ 11 10.00 4.60 11 15.00 J.52 11 20.00 2.98 " 25,00 2.65 
17.7J 11 10.00 9,50 11 15,00 6.76 11 20.00 5.J'I 11 25.00 4.56 
25,13 11 10.00 IJ,20 11 15.00 9,22 11 20.00 7,23 " 25,00 6.04 
43,94 11 10.00 22.61 " 15.00 15.49 11 20.00 11.H 11 25,00 9,BO 
97,03 11 10.00 49.15 " 15.00 33,19 11 20.00 2s.21 " 25,00 20.42 

------------------------------------------------

11 " 11 11 1 
l'v 11 s l'v 11 5 \lu 11 s ~\J 11 l'v 1 

C Tan J 11 [ail [loo J 11 [ C1 ] C Ton l 11 [DO] C Ton l 11 ( CI ] C Ion l 1 
----------------------------------------------------------------------

2.0 JO,OO 2.H 11 lS.oo 2.28 " 40,00 2.17 11 IS,00 2.08 11 o.oo o.oo 
2.s JO.oo 4,01 11 JS,OO J.62 ti 40.00 J,JJ 11 45.00 J.to " o.oo o.oo 
J,O JO.oo 5,25 11 JS.00 4.611 11 40.00 4,25 11 45.00 J.92 11 o.oo o.oo 
4,0 JO.oo e.Ja 11 lS.00 7,¡7 11 40.00 6.60 11 45.00 6.01 11 o.oo o.oo 
6,0 JO,oo ¡7,23 11 JS,00 ¡4,95 " 40.00 ll.24 11 45.00 11.91 11 o.oo o.oo 

---------------------------------------------------------------------------------------------
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DATOSI 

Estribos 
lfo, de 

Desi1n1eion 

2.0 
2.5 
!.O 
4.0 
6.0 

TMIA u.e 

S IS..oroc:ion de E1lribos) vs W !CorU.lt N>illflllt tal.al l 

t'c • 300 K!1/t'a2 Srtdon: b • 15 eti x h • 30 cm 

Stfaracion 
Ka.du 
Cc:o l 

12.JJ 
31.J& 
45.~ 
81.28 

182040 

< 0.00288 > 

SU Pon P • Paln m 
llESTI!ICCllHS 

Valarn de l/u ( l11ilt ... ) 

l/u <• 1,5 • FR • b • d t roiz tt e = 6.97 Too 

l/u <= 2,0 t FR i b t d t raiz tt e • 9,29 Too 

S ( lloxiu > 

S•d/2• 12,50 C1 

S • d I 4 • 6,25 CI 

-----------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 No. de 1 s l/u 11 l/u 11 s l/u 11 s l/u 11 s l/u 1 
1 Desiinocion 1 [ <I ] C Ton l 11 [ t'I ] C Ton l 11 [ c:ol C Ton l 11 [ c:ol C Ton J 11 [ <I J C Ton l 1 
-----------------------------------------------------------------------------------

:i.o 5.00 7,SS 11 10.00 4,34 11 )5,00 3.26 11 20.00 2.n 11 is.oo 2.40 
2.s 5.00 17.38 11 10.00 9.15 11 15.00 6.41 11 20.00 5,0¡ 11 2'5.00 4,21 
j,0 5.00 24,n 11 10.00 12.85 11 15.00 9,97 11 20.00 6.88 11 2'5.00 5.69 
4.0 5,00 43,59 11 10.00 22.2'5 11 15.00 15.14 11 20.00 11.59 11 25,00 9.45 
6.0 5.00 96.68 11 10.00 48.80 11 15.00 32.84 11 20.00 24.86 11 25,00 20.07 

--------------------------------------------------------------------

1 Eslrlbos 11 11 11 11 1 
1 No. de l/u 11 s \'u 11 s \'u 11 l/u " \'u 1 
l l)¡•iwclon 1 [ et 1 C To.1 1 11 [ <• l C Tc.1 l 11 [e; l C leo J 11 Cc::l [ T"" l 11 Cc:: l C fon] 1 ----------------------------------------------------------------------------------

2.0 JO,OO 2.!B 11 35.00 2.0l 11 40.00 1.91 11 45.00 1.12 11 o.oo o.oo 
2.s 30.00 J,66 11 35.00 J,:?J 11 40.00 2.98 11 45,00 2.75 11 o.oo o.oo 
3.0 30.oo 4,99 11 35,00 4,33 11 40.00 3,90 11 45.00 J.57 11 o.oo o.oo 
4.0 Jo.oo a.oJ 11 35.oo 7,01 11 40.00 6.25 11 45.00 ,,66 11 o.oo o.oo 
6.0 30,00 16.88 11 35.00 14.60 11 40.00 12,89 11 45,00 11.~ 11 o.oo o.oo 

---------------------------------------------------------------------------------------------
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,- : ,, - . ·.· -~ - '" 

TABLA~ti ,,, 
' - -~;.-,·;: ':. ;··}:~: 

P _ <_PorcenhJ•_. d_e ::~eer.D{:'. Js.iH~ /Ú1ó~ir~~ó-R~·stSÍent.e > -

Vi .·us: .. -R~éta~.u ~~~·~. t~T~~ i~~~e:f!l~: 

-' ~- ' 

t'c •. 150 ·K;úca2 
h • 4200 K•lc•2 

'.: . .:': 
DATDSI .. ..:-_¡ 

·_"·, ,, !~ - ·.·,~:,'f~,~,:,~ sé,.,º,-~ion>.' 
.·! ,·';>'.: .. -

· b. • -~2ó:c• 
h • -40 C• 

1 Pore~ntaJe 1 Ho•ento 11 Porc•ntaJ& 1 Ho•anto 11 PorcentaJ• 1 Ho!Qento 1 
[I• 1 Ruhhnle 11 D• 1 Resistente 11 Da 1 Rnistentel 

Ac•ro I C K~ K a J 11 Acero 1 [ Kd x a J 11 Acero 1 [ Ks >-: JI J 1 

------------ ----------------- -- ------ --- -------------- ------------- --------- ----
0.00204 l 1010.94 11 0.00424 31585.67 11 o. 00644 51175065 
0.00211 11e7J.oe 11 0.0043t 31641.65 11 0,00651 5r225,47 
0.00210 l 1935.01 11 o. 00438 3r697,<42 11 o. 00659 51275.0B 
o. 00226 ! 1996, 73 11 0,00446 J,n;:!,98 11 o. 00666 5rJ::!4.49 
0.00233 2, osa. 25 11 0.00453 31808.34 11 0,00673 51373.69 
0.00240 21119.56 11 o. 00460 3' 863. 50 11 0,00681 51-422.69 
o. 002-48 21180.67 11 o. 00468 31910.45 11 o. 00600 51471.48 
0.002'.55 2.2.41,57 11 0.00475 31973,19 11 o. 00695 50520.06 
o. 00262 21302°27 11 o. 00492 41027.73 11 0,00703 5t560. 44 
o. 00270 2r362o76 11 o. 00490 4,oa2.01 11 0,00710 51616.62 
o. 00277 21423.05 11 0.00497 4'136.19 11 o. 00717 51664.59 
0.00284 2,493,13 11 o. 00504 4, 190, 12 11 0.00725 5t712o35 
0.00292 21543.00 11 o.oos12 4 r243, 83 11 0.00732 1 5r759.91 
o. 00299 2·602.68 11 0.00519 4 ·297. 35 11 Q,00739 50807.27 
o. 00306 :?1662.14 11 o. 00526 4r350,65 11 0.00747 5,954,42 
0.00314 :?1 721. 40 11 0.00534 41403,76 11 0.00754 51901.36 
0,00321 2r780, 46 11 0.00::;41 41456.6:::. 11 o. 00761 5,940.io 
0000320 219J9,J1 11 o. 005413 '1r509,34 11 0,00769 5,994 .63 
o. 00336 2r897,95 11 o. 00556 41561.BJ 11 o. 00776 6t040. 96 
o.ooJn: 2r956.39 11 O, OOS6J 4 o6t4, 11 11 Q,007133 61087,0B 
o. 00350 3t014 .62 11 o,oos10 41666, 19 11 Q,00791 6'133.00 
0.00358 J,on.65 11 o. 00~78 .¡,719,06 11 o. 00798 6'178.71 
Q,00365 JdJ0,48 11 o. 00595 41769.72 11 o. 00805 6122-4022 
0.00372 3'188.09 11 0.00592 4r8:!1, 19 11 0.00013 61269.52 
0.00300 3r24S.51 11 0.00600 4tB72,44 11 o. 00820 61314.62 
0.00387 31302.71 11 0,00607 40923,49 11 o.000:n 6r359.S1 1 
o. 00394 3,359,72 11 0.00614 4,974,33 11 o. 00835 ó1404ol9 1 
0.00402 J, 4tó.S1 11 o.oo~?'? 5•0:!4. 97 " o.ooe.,:; l.. 440 ,¿,¡ 
0.00409 Jr473olt 11 0.00629 51075,40 11 o. 00849 61492095 
O.OO<ltó Jr529.<19 " 0.00637 Sr l '25,63 11 o. 00857 1,.537,02 1 

--------------------------------------------------------------------------------
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DATOS: 

TAlllA I~ 

Klterialrs 

t 1c : 150 lll:t2 
r. = 4200 U/n2 

SIC'C'ion 

b•20c• 
h :r 40 ca 

--.. -----------------·--------------------------------------·------------------------·--------------------------
1 1 Barm => 1 11 11 11 11 
1 "º' dt 1 t'12 Ton.a 11 <•2 Ton.1 11 <12 Ton,1 11 cal Ton.a 11 cal T.'.H'.l.I 
1 DesiwC'ion 1 As llR 11 As ltR 11 As "R 11 As /IR 11 As llR 
--·---------------------------------------------------------------------------------------------·-------------------------

2.s 0.49 o.oo JI o.9B o.oo 1.4' l.B.I 11 1.96 ,.~4 11 2.45 J.01 
3.0 0,71 O.OJ 11 1.42 o.oc :1 ¡,n ,,64 11 2.a4 3,14 11 3.~s 4.21 
M 1.27 o.oo JI 2.54 3.11 11 3.E'! 4.48 11 5.08 s.:t~ " 6.35 o.oo 
:¡,o 1,98 ~.47 11 3.96 4.63 ,, 5.9< 6.49 11 7,92 o.oc 11 9.90 o.oo 
6.0 2.85 3,45 11 5,70 6.28 •1 a.SS o.oo 11 11.40 o.~, JI 14,25 o.oo 
8.0 5,07 5,71 11 JO !4 o.oo 11 15.l! o.oo 11 20.28 o.~ 11 25.35 o.oo 

10.0 7,92 o.oo JI 15.84 o.oo ., 23.7! o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo JI 12.so o.oo " l4.2': o.oo 11 45.60 0.01 11 57.00 o.oo 

----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------·----------------------------------------------------·------------
1 1 Barras => 1 JI .. 11 11 !O 
1 No. de 1 ca2 Ton.a 11 <a2 Ton.1 :: ca2 Ton.a 11 ca2 Tor,.a 11 ca2 Ton,a 
1 Desi!lnacion 1 As liR 11 As ltR 1/ As "R JI As IR 11 As ltR ------------------------------------------------------------------------------------------------------------------

Z.5 2,94 J.55 11 3,43 4.08 11 3.92 4,59 11 4,41 s.re JI 4,90 5,55 
3,0 4.26 4-93 JI 4.97 S.6'. ~.63 ó.26 11 6.39 o.M 11 7.JO o.oo 
4.0 7.62 o.oo 11 8.89 o.oo il 10.16 o.oo JI 11.43 o.oo 11 12.70 o.oo 
5.0 11.88 0.00 JI !l.B.1 o.oo 11 15.84 o.oo 11 17.82 o.oo JI 19.80 o.oo 
6.0 17.JO o.oo 11 19.l'S o.oo 11 22.so o.oo 11 25.65 o.oo 11 2a.50 o.oo 
s.o 30.42 o.oo 11 35 • .i~ o.oo 11 <O.SO o.oo 11 45,¿3 o.oo JI 50,70 O.O? 

!O.O 47,52 o.oo 11 55,44 o.oo 11 63.J.I o.oo 11 71.211 o.oo 11 79.20 o.oo 
12.0 68.40 o.oo JI 79.80 o.oo 11 9!,20 o.oo 11 102.60 o.oo 11 114.00 o.oo -------------------------------- -----------------------------------------------------------------------------------------

H3 



[•lriba• 
lfo, de 

O.sltn1elon 

2.0 
2.5 
J.O 
4.? 
6.0 

TAll.A IJ,A 

t•o • 150 Wco2 Stccionl b : 20 C1 > h : 40 C1 

S..mdon 
lfixlu 
Ccol 

SU Pn1 P >• o.Ol tU 

RESTRJCCIMS 

V1lorn de l/u ( l11lll""') 

l/u (• lo5 t FR t b t d t fliZ ti o• 9.20 Ton 

l/u <s 2,0 t FR l b l d 1 fliz ti e • 12.26 Ton 

S 1 llidu l 

S • d I 2 • 17,50 oa 

s • d I 4 • 9,75 CI 

---------------------------------------------------------------------

1 Estriba• 
1 Ho. de s 
1 llHlwdon 1 C oa J 

2.0 5.00 
2.5 5.00 
J,O 5.00 
4.0 5.00 
6.0 5,00 

1 [•lrlbos 
1 Nao de 1 
1 liHiwcion 1 e " J 

2.0 
:!.5 
J,O 
4.0 
6.0 

J0.00 
JO,OO 
jü,OO 
JO.oo 
JO.OO 

11 11 11 11 
l/u 11 s vu 11 l/u 11 s l/u 11 

C Ton l 11 eco l e Ton l 11 C el l C Ton l 11 [ CI ] [ Ton ) 11 [ CI ) 

12.IJ 11 l0.00 7.60 11 15,00 6.08 11 20.00 s.:;: 11 25,00 
26.11 11 10.00 14.59 11 15.00 10.75 11 20.00 e.ez 11 25.00 
J.!,46 11 lO.oo 19.76 11 t5.oo Jl,20 11 20.00 llo4l 11 25.00 
62,BO 11 10.00 J2,9J 11 15.00 n.98 11 20.00 1s.ov 11 25,00 

IJ7,lJ 11 10.00 70.09 11 15.00 4;,75 11 20.00 J.!,58 11 25.00 

11 11 11 11 
l/u 11 l/u 11 s l/u 11 s l/u 11 

C Ton 1 11 [ C1 J [loo J 11 [ C1 l [ Ton l ti [ C11 l [ Too l 11 [ C1 l 

4,57 
6.90 
a,¡; 

ll.02 
25,41 

11 JS.oo 
11 JS.oo 
11 l!í.oo 
11 JS.oo 
11 JS.oo 

4.J.! 
6.J.! 
7.BJ 

JJ.60 
22.11 

11 40.00 
11 40.00 
11 40.00 
11 40.00 
11 40.00 
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11 45.00 
11 45.00 
11 45.00 
ti 45.00 
11 45.00 

4.07 
5.62 
6.77 
9,70 

17.96 

11 
11 
11 
11 
11 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

1 
l/u 1 

C Ton J 1 

4.811 
7.67 
9,74 

15.01 
29.88 

1 
l/u 1 

C Ton l 1 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 



MTOS: 

Esiribo< 
Hoo do 

DHiinleion 

TMl.A 13.9 

S lS.mcion do Eslribo<I vs \IR lCori...te mislentt t.111 1 

l'c • 150 Wca2 Sttcion: b • 20 C'I x h s 40 n 

( 0.00400 1 

m P1r1 l'lin < P < 0,01 m 

Str1r1eian 
tllxiN 
[ CI ) 

llESTRICCl!MS 

V•lorH do Vu e Li•it• ux >-

1 
.1 
1 
1 

------------------------------------------------------------~~-,,;;.:.._--------~---

1 Eslribos 

2.0 
2.5 
J,O 
4o0 
6.0 

1 No. do 1 
1 Desiw<ion 1 [ ca J 

2.0 5.00 
2o5 5o00 
J,O 5.00 
4.0 s.oo 
6.0 s.oo 

9,25 
2Jo52 
34008 
60.96 

136.80 

11 
\/u 11 

[ Ton l 11 

10.n 11 
24068 11 
35.0J 11 
61.37 11 

135.69 11 

\/u<• 1.5 t fR S b s d S niz rs e= 9.20 Ton 

\/u <• 2.0 t fR 1 b 1 d S rliz rs e • 12.26 Ton S=d/4• 

1:-
11.so C1 1 

1 
e.75 el 1 

1 
---------------------------------------------------------

11 11 11 1 
s \/u 11 \/u 11 s \/u 11 \/u 1 

[ ca l [ Ton l 11 [ CI l [ Too l 11 Ccal CTonlll [cal C Ton l 1 

IOoOO 6024 11 15.00 4,73 11 20.00 J.97 11 r.;.oo 3o52 
10.00 13.15 11 15.00 9oll 11 20.00 7,39 11 25.00 6024 
10.00 18.Jl 11 15.00 12.76 11 20.00 9,98 11 25.00 8.11 
10.00 Jl.50 11 15.00 21.54 11 20.00 16.56 11 25.00 13,57 
10.00 68.6ó 11 15.00 46.31 11 20.00 35.14 11 25.00 29,44 

-----------------------------------------------------------------------------------------

1 Esiribos 11 11 11 11 
1 l/o. do 1 \/u 11 \/u 11 \/u 11 \/u 11 \/u 
1Desilnl<ion1 ( CI ) [ Ton l 11 [ CI] [ Ton l 11 [ CI ] C Ton l 11 [ cal C Jor, l 11 ( C1 l [ Ton l 1 
------------------------------------------------------------------------------------------------

2.0 30.00 1.22 11 35.00 1.00 11 40.00 2.84 11 45.00 2.71 11 o.oo o.oo 
2,5 JO.OC 5,47 11 lS.00 4.92 11 40.00 4,51 11 45.00 4.19 11 o.oo o.oo 
3.0 10.00 7.19 11 35.00 6.40 11 40.00 s.eo 11 45.00 5,J4 11 o.oo o.oo 
4.0 30.0C 11.ss 11 :i:;,oo 10.11 11 40.IX! 9.09 11 45.00 8.26 11 o.oo o.oc 
6,0 Jo.oc 23.97 11 35.00 20.78 11 40.00 IS.38 11 45,00 16.52 11 o.oo o.oo 

---------------------------------------------------------------------------------------------------
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MTDSI 

1 

Estribos 
No. dt 

Dtsi!OIOC:lon 

2.0 
2.5 
J,O 
4,0 
6.0 

Est.ribos 
1 Ho. de 
1 DesiJNCion 1 [ CI J 

TMU IJ,C 

S <S..ar1eian de Estrlbol> VI l'R !C.rt.nt. mhlfnt. tohl > 

l'c • 150 Wctl2 Seccian: b • 20 c1 x h • 40 ca 

( 0.00204 ) 

mPan P11PainlU 

llBllllCCIDIC 
Ser1racion 

Kaxiu V1lom dt \lu < Llolte ux > S ( Kaxlu > 
( CI ] 

9,25 
23.52 Vu .:1 ¡,5 S FR lb t: d t raiz tac z 9.20 Ton S•d/2• 17,50 CI 

:M.oa 
60.96 \lu <= 2.u • FR • b 1 d • roiz ti e • 12.26 Tan S ' d I 4 • Q,75 C1 

136.80 

11 11 11 :1 
l/u 11 i'-.; 11 s Vu 11 \lu 11 s l/u 

r Ton J 11 [ CI ] [lcr.l 11 [ CI J C Too l 11 [ CI ] C Ton l 11 [ CI ] C Ton l 
-----------------------------------------------------------------

2.0 s.oo 10,35 11 10.00 5.s: 11 IS.00 4.30 11 20.00 3,55 11 25.00 3.09 
2.s s.oo 24.16 11 10.00 l~.'4 11 1s.oo a.79 11 20.00 6.87 11 25,00 s.n 
3.0 s.oo 34.51 11 10.00 17.81 11 15.00 12.24 11 20.00 9.46 11 25.00 7,79 
4.0 s.oo 60.115 11 10.00 Jo.911 11 15.00 21.03 11 20.00 16.05 11 25,00 IJ.06 
6.0 5.00 135.18 11 10.00 68.14 11 15.00 45.00 11 20.00 34.63 11 25,00 27.~ 

1 
1 
1 

-------------------------------------------------------------------------------------·-·---.. ---------

-----------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. dt 1 s l/u 11 s l/u 11 \lu 11 \lu 11 s l/u 
1 Desinctan 1 [ CI ] [ Too l 11 [ C1 ] C T<»l 11 e '" 1 r Ton l 11 [ CI J C Ton l 11 [ C1] C Ton l 1 --------------------------------------------------------------

2.0 34,00 2.79 11 35.00 2.57 11 40.00 2.41 11 15.00 2.29 11 o.oo o.oo 
2.s 30.00 4,95 11 35.00 ··"': 11 40.00 l.99 11 45.00 l.67 11 o.oo o.oo 
J,O 30.00 6.68 11 35,00 5.88 11 40.00 5.29 11 45.00 4.82 11 o.oo o.oo 
4,0 30,00 11.07 11 35.00 9,¿~ 11 40.00 9,59 11 45.00 7,75 11 o.oo o.oo 
6.0 l0.00 23.46 11 35.00 ~.:4 11 40.00 17,87 11 4l.OO ló.01 11 o.oo o.oo ---------------------------------------------------------------------------------------------
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TABLA t1 

P <Porc11nLBJe d• 1cero). vs HR. <Hoaent.o Re•i•t•nt.•> 

Hahrhl~~'. 

t'c • 200 K•/ca2 
fv • 4:!00. tell/ca:! 

DATOSJ 

SeC"don 

b • 20 e:• 
h • 40 C:ll 

1 Porcent.1Je 1 HD••nto 11 Porc•ntaiJe 1 Ho11ent.o 11 PorcentaJe 1 t1om;enlo 1 
De 1 Resist.enh 11 De 1 Resistente 11 D• 1 Resist.eonlel 

Acero 1 [ K!I >: 11 l 11 Ac11ro 1 [ K!I x D l 11 Acero 1 [ Ks ); a. l 1 

-------- ---------- ----------- ---------------- ----------- - ----------------- -- - ---
0.00235 2'103.39 11 0.00541 4,595,45 " 0.00947 6r920o09 1 
0.002'15 21190076 11 0.00551 4r673,92 11 o. 00857 61889.64 
0.00256 2127i'.D4 11 o .00::;&1 4,7~2.oa " o. 00067 61958.09 
o. 00266 21364.63 11 o .00572 41829.95 11 o. 00877 7r027,84 
0.00216 21451.11 11 o' 00582 4r907,S2 11 o. 00889 71096.50 
Oo0021J6 2r537,30 11 0.00592 4r9El4.80 " o. 00898 7'164.96 
o. 00296 21623.19 11 o. 00602 51061,78 11 o. 00909 71232.93 
0000307 2, 708. 79 11 0.00612 s' 138' 46 " 0.00918 7r300.69 
0000317 21794.09 11 o. 00623 5r214,84 " o. 00928 71368. 16 
0.00327 21879.09 11 0.00633 51290.93 11 o. 00939 7,435,33 
0.00337 2r963.79 11 0.006 .. 3 51366.71 " o. 00949 71502.21 
0.003 .. 7 310 .. e.20 11 0.00653 5,442.21 11 o .00959 7r569,78 
0.00358 3'132.31 11 o. 00663 ~,517,40 11 o. 00969 70635.06 
o. 00368 31 216.12 11 0.00674 ::¡, 592. 30 ,, o. 00979 7r701 .05 
0.00379 31299.63 11 o. 00684 5' 666. 90 11 o. 00989 71766.73 
0.00388 3,302.es 11 0.00691 517-41.20 11 0.01000 71832.12 
0.00399 31465. 77 11 o. 00704 5r81S,21 11 o .01010 7,997. :::!1 
0.004013 3,549,39 11 o .00714 51888.92 11 0.01020 71962.01 
0000419 31630.7'2 11 0.00724 51962.33 11 o' 01030 81026.50 
0.00429 31712.75 11 o. 00735 61035.44 " o .01040 80090.70 
0.00439 3,794, 48 11 0,00745 6'108.26 11 O .OJ 051 Sr 154, ól 
0.00419 31875.91 11 o. 00755 61180.78 11 o .01061 81 218. 21 
0.00459 31957.05 11 0.00765 6 1 253. 00 11 0.01011 81291.52 
0.00470 4 1 037. 89 11 o. 00775 6r324,93 " 0.01081 81344 .53 1 
0.00480 41118 ... 4 11 o .00786 61396.56 11 0.01091 81-407.25 
0.00490 4'198.60 11 0.00796 6 1 467. 89 11 0.01102 81-469,66 
o.oozoo 41278.63 11 VoúüBú6 61:.JB,92 " 0.01112 81531078 1 
0.00510 413'58.28 11 0.00816 6' 609. 66 " 0.01122 81593.61 
Q,00521 4,437, 6'4 11 o. 00826 61600. to " 0.01132 8165:5. 13 
0.00531 4 1516.69 11 o. 00837 61750.211 " 0.01142 81716.36 
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DATOS: 

IAll.A t2 

111\erhlH 

f'c • 200 Kl/c1~ 
lv • 4200 WC12 

Sttc!on 

b• 20c1 
h• 40ct 

-----------------·------------------------------------------------------------------------------------------
1 t Buras •> 1 11 11 11 11 
1 No, de 1 ct2 Ton.1 11 ca2 Ton1a 11 ca2 Ton.1 11 ca~ Ton.1 11 c12 Ton.a 
1 Desi!Nt'ion 1 As llR 11 As ti! 11 As llR 11 As ti! 11 As liR 

2.5 o.o o.oo 11 0.98 o.oo 11 1,47 o.oo 11 1.96 2.48 11 2,45 J.07 
3,0 0.11 o.oo 11 1.42 0.00 11 2.13 2.69 11 2.84 J.52 11 3,55 4,33 
4,0 1.21 o.oo 11 2.54 3,17 11 3.81 4.62 11 5,oa 5,9., 11 6.35 7,22 
5.0 1.98 2.51 11 J,96 4.78 11 5.94 6.Bl 11 7.92 8.1>5 11 MO o.oo 
6.o 2.ss J,SJ 11 5,10 6.59 11 8.SS o.oo 11 11.40 o.oo 11 14.25 o.oo 
B.o 5.07 5.96 11 10.14 o.oo 11 15.21 o.oo 11 20.28 o.oo 11 25.35 o.oo 

10.0 7.'12 8065 11 15.84 o.oo 11 23.76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 o.oo 11 22.so o.oo 11 34,20 o.oo 11 45.60 o.oo 11 57.00 0.00 

-------------------------------------------------------------------------------------------

------------------------·----------·----------------------·------------------------------------------
1 t Durn •> 1 11 11 11 11 10 
1 No. de 1 ct2 Ton.1 11 c12 Ton.1 11 c12 Ton.1 11 c12 Ton11 11 co2 Ton.a 
1 Desi....,ion 1 As ti! 11 As tlR 11 As 11! 11 As tlR 11 As tlR 
---·----------------------------------------------------------------------·----------------------

i.s 2.94 3.64 11 3.43 4,19 11 3.92 4,74 11 4.41 s.21 11 4,90 5.78 
3,0 4.26 s.11 11 4,97 5,es 11 s.68 6.57 11 6.39 7.26 11 7,10 7,92 
4.0 7.62 9,39 11 B.89 o.oo 11 10.16 o.oo 11 11,43 o.oo 11 12.70 o.oo 
s.o 11.es o.oo 11 13.Bó o.oo 11 IS,84 o.oo 11 17.82 o.oo 11 19,BO 0.00 
6.0 17.10 o.oo 11 19.\>S o.oo 11 22.eo o.oo 11 25.1>5 o.oo 11 28,SO o.oo 
e.o 30,42 o.oo 11 35,49 o.oo 11 40.S6 o.oo 11 45.63 o.oo 11 50,70 o.oo 

to.o 47.51 o.oo 11 55,44 o.oo 11 63.36 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 68.40 o.oo " 79,BO o.oo 11 91.20 o.oo 11 101.60 o.oo 11 114.00 o.oo 

------------------------------------------------------------------------------------------------------------
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111\TOSI 

blribal 
No. do 

Dnlinl<ion 

TAlllA tJ,l 

S IS..aroclon do E•trlbas> vs W !Corion\e millln\e laul > 

,. •• 200 U'ca2 Stcdon: b • 20 Cll X h • 40 C:W 

m Para P >• 0,01 m 

Sl'P1r1cion 
llaxlu 
[ CI] 

llESTRICCIOES 

UalorH dt l'u 1 Lioi\e ux > s ( llll<iu ) 

----------------------------------------------------
2.0 
2,5 
3,0 
4,0 
6.0 

9.25 
23,52 
JMB 
64.96 

136,BO 

l'u « l.S 1 f1! 1 b. d • ralz " ' = 10.62 Ton s • d I 2 • 17.50 CI 

\lu <• 2,0 1 f1! 1 b 1 d 1 ralz 11 e = 14.16 Ton S = d / 4 • 8,75 CI 

--------------

-----------------------------------------------------------------------------------------
1 E1lrlboi 11 11 11 11 
1 No. do 1 s l'u 11 s \lu 11 s l'u 11 s \lu 11 \lu 
1 Dnl!lnaclon 1 [ CI l t Too l 11 c .. 1 C Too l 11 e cal C Ton l 11 c .. 1 e Ton l 11 e •• l C Ton l 1 

----------------------------------------------
2.0 5,00 12.60 11 10.00 a.01 11 15,00 6.56 11 20.00 S.80 11 25.oo S,35 
2.s s.oo 26.59 11 10.00 15006 11 15.00 11.22 11 20.00 9,30 11 25.00 e.is 
J,O s.oo 36,94 11 10.00 20.24 11 15.00 14.67 11 20.00 11.89 11 25.00 lo.22 
4.0 5.00 63.28 11 10.00 33,41 11 1s.oo 23.45 11 20.00 18,47 11 25,00 15.48 
6,0 5.00 IJ7o60 11 10.00 70.57 11 15.00 48.22 11 20.00 37,0'S 11 25,00 30,35 

--------- -----------------------------------------------

---------------------·---------------------------------------
1 Estribos 11 11 11 11 1 
1 No, do 1 s 1111 11 s l'J 11 s l'u 11 l'u 11 s l'u 1 
1 llfflwdon 1 [ CI l e Ton l 11 c .. 1 C Ton l 11 [ C1 l C Ton l 11 [Cll [ Ton l 11 ( CI l [ Too l 1 
----·-------------------------------------------------- ----------

2.0 30.00 5.0'5 11 35,00 ~.BJ 11 40.00 4.67 11 45.00 4,:;.i 11 o.oo o.oo 
2.5 30.00 7.38 11 35.00 6oBJ ll 40.00 6.42 11 45.00 6,10 ll o.oo o.oo 
3.0 30.00 9.10 ll 35,00 a.JI 11 40.00 1.11 11 45.oo 7.25 11 o.oo o.oo 
4.0 30.00 IJ.49 11 :is.oo 12.07 11 40,00 11.00 11 45,00 10.17 11 o.oo o.oo 
6.0 30.00 25,ee 11 JS,00 22.69 ll ~o.oo 2o.29 11 4S.oo IB.43 ll o.oo o.oo ____________ .. _____________________________________________ 
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1 
1 
1 

llllTDSI 

Estribos 
No.de 

DrsllMClan 

2.0 
2.5 
J,O 
4,0 
6.0 

TIRA fJ,I 

S CS.m1<lan de E1lrlbosl VI \IR <Cori.nl1 ml1llnll 14111 1 

Vi•n Rlct.wulam Sl.,hoenll ArUdlS 

f'c • 200 kf/ce2 Sttdan: b • 20 ca x h • 40 ca 

9,25 
2Jo52 
34.011 
60.96 
JJ6,80 

< Oo0061t 1 

m Pm Poln < P ·: 0.01 m 
RESTRICCIMS 

Vllom de llu ( li•ill ... ) S ( lluiu l 

Vu <= lo5 1 fl¡ 1 b 1 d 1 raiz ti < • J0,62 Ton S = d I 2 • 17,50 co 

IJu <• 2,0 t FR t b l d 1 r1iz ta e • 14.16 Ton S = d I 4 • 8.75 ca 

--------------------------------------------------------------------------------------------------
1 [1lribos 11 11 11 11 1 
l lloo de 1 s llu 11 s l/u 11 s \lu 11 s l/u 11 s \lu 1 
1 Drsllfni<:ion 1 [ tal ¡ Ton l 11 [ti l [ Ton l 11 1 ti l [Ton l 11 [ <I l ¡ Ton l 11 [ <I l [Ton l 1 
-----------------------------------------------------------·----------------

2.0 s.oo u.os 11 10.00 6.55 11 1s.oo 5,04 11 20.00 4.28 11 25,00 3.83 
2,5 5,00 24094 11 10.00 13.42 11 15.oo 9.58 11 20.00 7.66 11 25.00 6.50 
3,0 5,00 35,29 11 10.00 IB.59 11 15.00 IJ.OJ 11 20.00 10.24 11 25,00 e.57 
4.0 5,00 61063 11 10.00 31.76 11 15.oo 21,81 11 20.00 16083 11 25,00 IJ,84 
6.0 5.00 135.96 11 10.00 68.93 11 15,00 46.58 11 20.00 35.41 11 25.00 28.71 

-------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 No. de 1 l/u 11 s llu 11 s Vu 11 s Vu 11 5 Vu 1 
l llHi!lnO<ion 1 [ ti l [Ton l 11 [ ti l [Ton l 11 ['" l 1Tonl11 Cul [ Ton l 11 [ti l C Tonl 1 ------------------.. ------------------------------------------------

2.0 30,00 J.52 11 35.00 J,31 11 40.00 3.15 11 45.00 J.02 11 o.oo o.oo 
2,5 30.00 5,74 11 35.00 5.19 11 40,00 4,79 11 45.00 4.46 11 o.oo o.oo 
3.o 30,00 7,46 11 35.00 6.67 11 40.00 6.07 11 45,00 5.61 11 o.oo o.oo 
4.0 J0.00 u.es 11 35.00 10.43 11 40.00 9.36 11 45,00 S.SJ 11 o.oo o.oo 
6.0 30,00 24.24 11 35,00 21.os 11 40.00 18.65 11 45,00 16079 11 o.oo o.oo 
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TAllA n.c 

s CS..mci111 dt [1\rlbosl vs w ICor\ai\e mh\ln\e \oul l 

VllH Recl.aniul1m 5¡.,1 .... 11 Arudl• 

DATDSI t'c • 200 Wct.2 St«ion: b = 20 ca x h • 40 ca 

e o.oom > 

m P1r1 P • Plln m -----------------------------------------------------------
[stribol 
Ho. de 

DHi,,,,..lon 

SePancian 
l&lxiu 
['" l ------------------

1 Eslrlbo< 
1 Ho, de s 
1 Desl!lna<ion 1 [ ti l 

\IJ 

9.2S 
23.52 
JM8 
60-96 

136.eo 

11 
11 

!Tool 11 [ ti l 

ll[STRICCIOIC 

V1lom dt \lu 1 Uol\t- l S 1 lllXiu l 

\lu <• 1.s a Fii a b 1 d 1 niz ta e • 10.112 Too S • d / 2 • 11,50 t1 

\lu <• 2.0 t Fii 1b1d1 nlz ta e • 14.16 T111 S = d I 4 • 8,15 ti 

11 11 11 
\lu 11 s \IJ 11 s \IJ 11 s \lu 1 

! Ton l 11 [ti l ! Ton l 11 [ ti] ! Ton l 11 [ ti ] ! Ton l 1 
----------------------------------------------------------------

:?.O s.oo lo.6J 11 10.00 6,10 11 15.00 4,59 11 20.00 J,BJ 11 :is.oo 3,38 
2.s 5,00 24.JB 11 10.00 12.es 11 15.00 9.01 11 20.00 7.09 11 :is.oo 5,94 
3,0 5.oo 34.73 11 10.00 IB.03 11 15.00 12."6 11 20.00 9,69 11 :is.oo e.01 
4,0 5,00 61,07 11 10.00 Jl,20 11 15.00 21.24 11 20.00 16.26 11 :is.oo IJ.28 
6.0 5.00 135.39 11 10.00 68.36 11 15.00 46.02 11 20.00 34.84 11 :is.oo 29,14 

------------------------------------------------------------------------

1 Estribos 11 11 11 11 1 
1 Ho, de 1 \lu 11 ~':J 11 '111 11 s \IJ 11 \lu 1 
1 Deslsn1cl111 1 ! ca l ! Too l 11 ! co J ! Ton l 11 ! ca ] ! Ton l 11 ! co l ! Ton l 11 C t1 l ! Too l 1 

2.0 JO,oo J.08 11 35.00 2.86 11 40.00 2.10 11 45,00 2.57 11 o.oo o.oo 
2.5 JO,OO 5,17 11 JS.00 4.62 11 40,00 4.21 11 45.oo 3,99 11 o.oo o.oo 
3,0 JO.OO 6.~ 11 JS,oo 6.10 11 40,00 5,50 11 45.00 5.04 11 o.oo o.oo 
4.0 J0.00 11.29 11 JS.00 9,86 11 40,00 e.eo 11 45.00 7,97 11 o.oo o.oo 
6.0 30.00 23.67 11 35.00 20.48 11 40,00 18.09 11 45.00 16.22 11 o.oo o.oo 

----··--------------------------------------------------------------- ------------------
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Hahrhhs 

t •e • 2:SO k•lc112 
tw • 4200 K1/ca2 

TABLA ti 

DATDSI 

Se ce ion 

b • 20 e• 
h • · 40 e• 

1 Pore•nt.•J• 1 Hoa•nta 11 Parcent•.J• 1 Hoaento 11 Porcent.aJe 1 Ho111ent.o 1 
1- De 1 Redstenh 11 De 1 Ruil.tente 11 D• 1 Roahtvntl'I 
1 Acero 1 C Kit H • l 11 Acero 1 C Kit X • J 11 Acero 1 C Ks n 11 l I 

---------------- ------------------------------ ---------------- --- ------------ ---
0.00263 2r361.0<I 11 o. 00656 51594063 11 O,OJ04B 9,455.39 
0000276 2,474, 17 JI 0.00669 51686001 11 0,01062 815"15001 
0.00289 2r586o 92 11 o.oo&e2 1 5,797,00 JI 0.01075 81634.23 
o .00302 2r699,27 11 Q,00695 51987. 59 11 o.otoee Or723o06 
o.00J1s 2.011.24 11 o ,00708 5,997,79 11 0.01101 91811.50 
o. 00329 2r922,81 JI 0.00121 61087.60 11 0.01114 9,999,55 
o. 00342 JrOJJ,'98 11 0.00734 6rt87.0l 11 o. 01127 81997.20 
0.00355 3'144.77 11 0.007'47 61286.04 11 0.01140 91074. 46 
o.oOJ68 3,255.16 " o. 00760 6r384.67 11 0.01153 9r 161, 33 
0.00391 3r365,16 " 0.00771 61402 ,91 11 o .01166 9r247, 81 
0000394 3,474, 77 11 o. 00787 61580. 76 11 0.01179 9r333,90 
0.00407 J, '593. 99 JI o·ººººº 61678. 21 11 0,01192 91419,59 
0.00420 Jr692.B2 11 0.00913 61775028 11 o.Ot206 91504090 
o.oou3 31901125 " o. 00826 61971o95 11 0.01219 91509001 1 
0.0044& 31909.29 11 0.00839 6196D .23 11 o.012J2 9167-4,JJ 
o. 00459 '41016,94 11 o. 00852 71064.12 11 0001245 91758. '45 
0.00472 4rl2'4.:;!0 11 o. 00865 7'159.61 11 0,01258 918-42.19 
0000496 4, 231006 " 0.00870 71254.72 11 0.01271 91925.53 
o. 00499 4,337,54 11 0.00891 7,349, 43 11 0.01284 101008.48 
oooos12 4r4-4J.62 11 o. 0090'4 7r"4J. 7'5 11 0.01297 101091004 
0.00525 41549. 31 " 0.00918 7,537, 68 11 0.01310 10'173.20 
o 000538 41654 .60 11 0.009'!1 71631. 21 11 0.01323 10125-t .98 
o. 00551 41759.51 11 0000944 71724036 11 o.01JJ6 10r336,36 
Q.00564 41864.02 11 o. 00957 71817.J 1 11 0001349 101-417.35 
0.00577 41968.14 JI o. 00970 71909.47 11 0,01363 10r497,95 
0000590 51071.87 11 0.00983 81001. 43 11 o. 01376 H11~7tl,16 
o.oo6oJ ~, 17::.;,21 11 o. 00996 Br093 .ot 11 0.01389 10,657.97 
0.00616 51278.15 11 o. 01009 8'184 .t 9 11 o .01402 10r737,39 
O• 006JO 51380071 11 0.01022 Or27'4o 98 11 O, OJ 415 10r016,42 
o.o06"3 5r482o87 11 0.01035 8rJ65 ,39 11 0.01 .. 20 101095.06 1 

--- - ------ -------- -------------- -------- ---------- ------------------- -----------
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DATOS: 

TMIJ 12 

VilH Rlct.nlulun SU.lt1 .. ~ Aroll<IH 

I'< = 250 Kllc:o2 
" • 4200 1Wc:o2 

Stcclon 

b=20co 
h • 40 .. 

-------------------------------------------------------------------
1 t J.arr11 => 1 11 2 11 11 11 
1 No. de 1 Cl2 Ton.1 11 Cl2 Jon,1 11 ca2 Ton.a 11 co2 Ton.a 11 Cl2 Jon.1 
1 DHISllcion 1 As 1111 11 As llR 11 As llR 11 As ilt 11 As llR 
-----------------------------------------------------------------------------

2.5 0,49 o.oo 11 0.111 o.oo 11 1,47 o.oo 11 l.96 2.50 11 2.45 3.JO 
J,O 0.11 0.00 11 t.42 o.oo 11 2.13 2.11 11 2.84 l.!"" 11 3,55 4,40 
4,0 l.27 o.oo 11 2.54 3.21 11 3.81 4,70 11 5.oa 6.J . .: 11 6.35 7.46 
s.o 1.98 2.53 11 J.96 4.87 11 5,94 7,03 11 7,92 9.l: 11 9.90 10.SI 
6.0 2.115 J.58 11 5,10 6.78 11 e.~s 9.60 11 11.40 0.04 11 14.25 o.oo 
a.o 5.01 6.11 11 10.14 o.oo 11 15.21 o.oo 11 20.28 o.~ 11 25,35 o.oo 

10.0 7.92 9.01 11 15.84 o.oo 11 23.76 o.oo 11 31.68 O.M 11 39.60 o.oo 
12.0 11,40 o.oo 11 22.90 o.oo 11 34.20 0.00 11 45.60 O.O<i 11 57.00 o.oo --------------------------- -------------

1 t lluru •> 1 11 11 11 11 10 
1 Ho. de 1 ca2 Ton11 11 ~ T1:1111 11 ca2 Jon.1 11 ca2 Ton.a 11 col Ton.a 
1 O..iwcion 1 As llR 11 As llR 11 As llR 11 As llR 11 ~· llR 
----------------------------------------------------------------------------------------

2.s 2.94 3.69 11 3,43 4.26 11 3.9' 4,83 11 4,U 5,34 11 4.90 5,92 
3.o 4.26 s.21 11 4.97 6.00 11 s.&a 6.76 11 6.39 7~· 11 7.10 n.22 
4.0 7.62 8.73 11 a.89 9,92 11 10.16 o.oo 11 11.43 O.Col 11 12.70 o.oo 
5.0 11,BS o.oo 11 IJ.66 o.oo 11 IS.84 o.oo 11 17.82 O.M 11 19.80 o.oo 
6.0 11.10 o.oo 11 19.95 o.oo 11 22.so o.oo 11 25.'5 0.11<{ 11 28.50 o.oo 
e.o J0,42 o.oo 11 35,49 o.oo 11 40.56 o.oo 11 45.63 º·"': 11 so.10 o.co 

10.0 47.52 o.oo 11 55.!4 o.oo 11 63,36 0.00 11 71.28 O.Olf· 11 79.20 0.0<1 
12.0 68,40 o.oo 11 79,90 o.oo 11 91.20 o.oo 11 102.60 o.~ 11 114.00 o.oo 1 -----------------·----------------------------------------------------------------------------------------
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Estribos 
No •• 

ltsi11n1<ion 

2.0 
2.5 
3.0 
4.0 
6.0 

TAB\A f3,A 

S IS..mcion do E•tribos> n WI !Cortlnt. mhlcnt. total > 

9.25 
2'J.52 
34.08 
60.96 

136,BO 

Stccion: b = 20 e• x h :r 40 e. 

w Pu• r >• 0.01 m 

RESTRICCIONES 

V1lorn dt llu ! Llait. NX) S ! >lnlu > 

\lu <• 1,5 1 FR 1 b t d 1 roiz ti e • 11.87 Ton S = d / 2 • 17.50 "" 

\lu <= 2.0 1 FR t b 1 d 1 ralz ti e = 15.83 Ton S • d / 4 • 8,75 <11 

-----------------------------------------------

1 E1lrlbos 11 11 11 11 1 

' "'" • 1 s llu 11 s llu 11 s llu 11 s llu 11 s l/u 1 
1 llosl*'l<ion 1 [ca l [ Ion l 11 [ t11 l C Ton l 11 [cal C Ton l 11 C ca l e Tan l 11 C ca l C Ton l 1 

2.0 l.00 IJ.02 11 10.00 B.49 11 15.00 6,98 11 20.00 6.22 11 25.00 5.n 
2.5 5.00 21.00 11 10.00 15,48 11 15,00 11.64 11 20.00 9.:'2 11 25.oo e.56 
3.0 5.00 ¡7,35 11 10.00 20.65 11 15.00 15,09 11 20.00 12.30 11 25.00 10.63 
4.0 5.00 6J.70 11 10.00 JJ,BJ 11 15.00 2J,B7 11 20.00 IB.11? 11 25.00 15.90 
6.0 5.00 138.02 11 10.00 70.99 11 15,00 48.M 11 20.00 37,U 11 25,00 30,77 

1 E•tribos 11 11 11 11 1 
1 No •• 1 s llu 11 llu 11 s llu 11 s llu 11 s Vu 1 
l llnllnl<f<rl 1 [ CI ) ¡ T ... i 11 [ cal C Ton l 11 Ccal C Ion l 11 C cal C Ton l 11 e cal C Ton l 1 ------------------------------------------------------------------------

2.0 J0.00 5,47 11 :r.;.oo 5,25 11 40.00 5,09 11 45,00 4.96 11 o.oo o.oo 
2.5 JO.oo 1.eo 11 35.00 7,25 11 40,00 6.84 11 45,00 6.52 11 o.oo o.oo 
3.0 J0,00 9.52 11 35.00 9,73 11 40.00 B,13 11 41,00 M7 11 o.oo o.0<> 
4.0 JO.Ot lJ,fl 11 :is.~ 12.49 11 10.00 11.42 11 4'5000 J0.59 11 o.oo o.oo 
6.0 JO,oo 26.30 11 35.00 2J.ll 11 40.00 20.71 11 45,00 19,JIS 11 o.oo o.oo ------------------------------------------
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l>ATDSI 

E1lrlbo1 
11o. di 

Dniwclon 

2.0 
2.5 
J,O 
1.0 
6.0 

TlllU tJ,I 

S (Sff,.1<ion dr E1lribos> .. 111 <Cort...to ml1ttnto lol.11 l 

Se«Jonl b 2 20 C9 X h :r 4& ('I 

Sumdon 
HP:iu 
[<1] 

9,25 
23.52 
3M8 
6o.96 

ll.!.80 

1 o.00630 > 

tts Pm hin < P < O.O! m 

lll:Slltlttll»ES 

l/dom dt \lu 1 Lioill u• > 

\lu <• 1,5 l fR e b • d • t1ii ta e • 11.87 Ton 

\lu <• 2.0 l fR 1 b 1 d a rii• ti e • 15.83 len 

s ( .... , .. l 

S • d I 2 • 17150 ca 

s • d / • • a.7'5 n 

---------------------------------------------------------------

1 Eslribos 1 11 11 11 11 1 
1 Jto, de 1 s Vu 11 \lu 11 s \lu 11 s \lu 11 s VII 1 
1 lltslmadon 1 e "' l e Ton J 11 e co J e Ton J 11 e ca J e Ton J 11 e"' l (Ton l 11 ( "' l e Ton J 1 

2.0 5,00 Jl,JS 11 10.00 6.82 11 1s.oo 5.JI 11 20.00 M5 11 25.00 •• 10 
2.s 5,00 2s.20 11 10.00 IJ.68 11 15.00 9,83 11 20.00 7.91 11 25,00 6.7& 
3.0 s.oo 35,55 11 10.00 18.85 11 15.00 13,29 11 20.00 lo.50 11 25.00 8,Sl 
4.0 5,00 61.89 11 10.00 32,02 11 15.00 22,07 11 20.00 17.09 I! 25.00 14,10 
6.0 s.oo 13.\.22 11 10.00 69.IB 11 15,00 46.84 11 20.00 35.67 11 25.00 28.96 

-----------------------------------------------------------------------------

J islribos 11 11 11 11 
1 11o. de 1 s \lu 11 Vu 11 \Ju 11 s \\¡ 11 s Vu 
1 Dtsl!IN<ioo l e "' i C Ton l 11 e e• 1 e Ton l 11 e ca l e Ton l 11 CnJCTonJll C<1l e Ton J 1 

2.0 30.00 J,80 11 35.00 J,58 11 10.00 3.42 11 45,00 J.2'1 11 o.oo 0,06 
2.5 30.00 5.9' 11 35.oo 5·" 11 10.00 5,0J 11 ~.oo 4,71 11 o.oo o.oo 
3.0 30.00 1.n 11 )5,00 6.92 11 40.00 6.33 11 4'.00 5.86 11 o.oo o.oo 
1.0 30,00 12.11 11 JS,oo 10.69 11 10.00 9.62 11 45,00 9,71' 11 o.oo o.oo 
6.0 Jo.oo 24.50 11 lS.00 21.10 11 (0.00 18.91 11 IS,00 11.~ 11 o.oo o.oo -------------------------------------------------------------------------------------------------
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TAIU u.e 

S IS.m1<lm1 dt Estribos) YI \IR !Corl.lnl.t mis~ lolll l 

DATIJSI f'c a 250 WC'l2 

--------------
Estribos 
llo. dt 

S..indon 

2.0 

Se11ar1eion 
Kaxiu 
[<9] 

9,25 

Stc-cion:b• 20ca x h• 40ca 

( 0.00263 , 

m Pira P • Paln m 
RESTRICl:llll[S 

V1lom dt Vu C Liait. - l s C ICIKlu l 

2.s 23.52 Vu (• 1,5 J f"ll • b S d S r1iz te O • 11,97 Ton 5 • d / 2 • 17,50 ce 
J,o ;J.t,08 
4,0 60.96 Vu <• 2.0 a Fil e b e de roiz te • • 15,93 Ton 5 a d / 4 • 817'5 ca 
6.0 136.80 

--------------------- -------------
-----------------------------------------------------------------------
1 Estribot 1 " 11 11 
1 llo. de 1 s Vu 11 s Vu 11 s Vu 11 
1 Desi ...... ion 1 e '" l e Ton l 11 e'" l e Ton l 11 en l e Ton l 11 

2.0 
2.5 
J,O 
4,0 
6.0 

s.oo 10.89 11 10.00 
5.00 24.59 11 10.00 
s.oo 34.93 11 10.00 
5.00 61.28 11 10.00 
5.00 135,60 " 10.00 

6.JS 11 15.oo 
IJ.06 11 15.00 
18.24 " 15. 00 
Jl.41 11 15.00 
¿¡¡,57 11 15.00 

---------·------------------·-----

-----------------------------·--------------------------------
1 fslribos 11 11 
1 11o. de 1 s Vu " Vu 11 s 
1Dtsl*1Kion1 e 1:11 C Ton l 11 ('" l [Ten l 11 e'" J 

4,94 11 
9,22 11 

12.67 11 
21.45 11 
46.22 11 

11 
Vu 11 

e Ton l 11 

11 
s Vu 11 s 

e '" l e Ton J 11 e "' l 

20.00 4.0'/ 11 25,00 
20.00 7,30 " 25,00 
20.00 9.89 11 25,00 
20.00 16.47 11 25.00 
20.00 35,05 11 25,00 

1 
Vu 1 

e Ton l 1 

3.63 
6.15 
8.22 

IJ,48 
28.35 

-------------
-----------------

11 1 
s \'u 11 s Vu 1 

Cc:tl e T ... J 11 leal e Ton J 1 
------------------------------------------------

2.0 J0,00 3,33 11 35.00 3,11 11 40,00 2.95 11 1s.oo 2,ID 11 o.oo o.co 
215 J0.00 5.38 11 35.00 4,93 11 40.00 4.42 11 45.00 4,10 11 o.oo o.oo 
J,O JO,oo 1.10 11 JS,00 6oll 11 40.00 5,71 11 cs.oo 5,25 11 o.oo o.oo 
4,0 J0.00 11.!9 11 35.00 10.01 11 40.00 9.00 11 4'l.OO ;,17 11 o.oo o.oo 
6.0 30.00 23,BS 11 JS,00 20.69 11 40.00 18,2' 11 45,00 16.43 11 o.oo o.oo 

----------------------------------------------------------------·----
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TABLA U 

P (Porcant.aJe d• acero> vs HR <Ho•ento Rni stent.•> 

t•c • 300 K•le•2 
tv • 4200 K•le•2 

DATOSl 

Seceion 

b • 20 e• 
h • 40 c• 

l Porcent.aJa 1 Ho•ent.o 11 Pa rc•nlaJa 1 HoHnt.o 11 PoreanlaJe 1 Ho••nt.o 1 
1 De 1 R•sistent.e 11 De 1 Reshhnte 11 De 1 Reshtent.el 
1 Acero ICKll>c•lll Acero JCKstx•lll Acero ICK!l1'<1tll 

---------------------------- ---------- - ---------------------------------- -------
o. 00288 2,593,97 11 o .00769 6t559.6J 11 o.OJ249 10.oe-4.97 
0.00304 2t73J.2:5 11 o .0078~ 6' 684. 22 11 0001265 10r194 .90 
0000320 2r872o04 11 o o 00801 61908033 1 0001281 101304134 
0.00336 JrOlO,JS 11 0.00817 61931.96 1 o .o 1297 10r413o29 
o, 00352 3'148.16 11 o. 00833 71055010 1 0001313 10r521.75 
0.00369 3t28S,49 11 o .00049 7r177.7S 1 0001329 10r629.72 
o. 00384 3' 422. 32 11 o. 00865 7t299o91 1 0001345 101737.21 

º·ºº"ºº Jr559,67 11 o .00001 71421.58 1 0001361 101844020 
0.00416 3 r 694, !i2 11 0.00897 7r542o76 1 0001377 101950.70 
o ,00432 J,929,99 11 0.0091.1 71663.45 1 0001393 1110560 72 
o. 00 .. 4[) 3r964o77 11 o o 00929 71783.65 1 o,OJ.409 llt162.25 
o. 00464 41099016 11 O ,OOHS 7, 903. 37 o.0142s 111267.28 
Oo00480 41233,06 11 o o 00961 01022.59 OoOH4J 11 r371.83 
Oo00'496 41366,47 11 o o 00977 0'141.32 1 0.01457 l l r475 ,99 
0000512 41499,39 11 o. 00993 8•259057 0.01474 11' 579. 46 
o.oos2e •h631 ,03 11 o. 01009 9,377,33 0.01490 111682.54 
0.005'44 4t763,77 11 o. 01025 81494059 OoOl 506 11r785o13 
o,OOSi!iO 4r895o22 11 o .01041 Br611.37 o.01s22 11r887.~3 
o. 00576 s,026.19 11 o o 01057 8•727066 0001538 21r988,84 
0,00593 s • 156,67 11 o. 01073 8' 843. 46 0.01554 12,099,97 
o. 00609 Sr:'.!86.65 11 o. 01089 9,950,77 0.01570 12r 190,60 
o. 00625 s 1 .. 16.15 11 0.01105 91 073. 59 0001586 121290.75 
0.006'11 Sr545.16 11 o. 01121 9'187.92 1 o. 01602 1 121390 ... 0 
o. 01)657 51673,60 11 0.01137 91301.77 o.ou10 121489057 
Q,00673 s.001.n 11 o. 01153 '?1'11~. !~ ~.Otó3-l 121598.25 
O.Oú6ij'f 5r92.9,2:5 11 0.01169 9•527.99 0.01650 12,686144 
o o 00705 6' 056 o 30 11 o. 01105 91640.J& 0001666 121784.13 
11000721 6' 182.. 06 11 o .01201 9,752.25 0.01602 121881.34 
o o 00737 6r308,93 11 0.01217 9r863o64 1 0001698 12r978.06 
o. 00753 61434.52 11 o. 01233 9197 .. 055 11 0001714 1J,074o30 . --------- ------------------ -- ----------- - -------- ---- ---------- ----------------
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DATOS: 

TMU 12 

As <A111 de Actrol YI !IR Olootnto lnislent.el 

1111.erhlts 

f\c = 300 Ki/t12 
,. • 4200 Kf/ co2 

Srccion 

----------------·---------------------------------------------------------------------------------
1 t Birru => 1 11 2 11 11 11 
1 Jlo, de 1 co2 Ton.1 11 co2 Ton.1 11 co2 Ton11 11 Cl2 ran.1 11 Cl2 Ton.a 

-1 O.sl*"<:lon 1 As llR 11 As 111! 11 As llR 11 As 111 11 As 111 

2.5 0.49 o.oo 11 0.98 o.oo 11 1.47 o.oo 11 1.96 o.oo 11 2.45 3.12 
J,C 0.71 o.oo 11 1.42 o.oo 11 2.ll 2.7J 11 2.84 J.60 11 J.55 4,45 
4,0 1.27 o.oo 11 2.54 1.21 11 J.81 4,7¿ 11 s.os 6.22 11 6.JS 7.62 
5.0 1.98 o.oo 11 J.96 4,93 11 5,94 7.17 " 7,92 9.26 11 9,90 11.19 
6.0 :?18!i J.61 11 5,70 6.91 11 e.ss 9,99 11 11.40 12.ss 11 14,25 o.oo 
e.o 5.07 6,21 11 10.14 11.41 11 15.21 o.oo 11 20.20 0.00 11 25,J5 o.oo 

10.0 7.92 9.26 11 15.84 o.oo 11 2J.7ó o.oo 11 31.68 o.oo 11 39.60 o.oo 
12.0 11.40 12.55 11 22.80 o.oo 11 34.20 0.00 11 45.60 o.oo 11 57.00 o.oo 

-------------------------------------------------------------------------------------------------------
1 1 Barras => 1 11 11 11 11 JO 
1 Ho, de 1 Cl2 Jon,1 11 c•2 Ton.a 11 ca2 Ton.a 11 c•2 Ton.a 11 co2 Ton.1 
1 O.slwcion 1 As llR 11 As KR 11 As llR 11 As KR 11 As HR 
-------------------------------------------------------------------------------------------------------------

2.s 2.94 J.n 11 J,43 4,JI 11 J.n 4.89 11 4,41 5.46 11 4,90 6·02 
¡,J -4126 5.18 11 4,97 ~.09 11 5.69 ¡,9'1 11 6.~9 1.u 11 7.10 e.u 
4.0 7.62 9,95 11 8.89 10.22 11 10.16 11.43 11 11.43 12.58 11 12.10 o.oo 
s.o u.se 12.97 11 IJ,86 o.oo 11 15.84 o.oo 11 17.82 o.oo 11 19.80 o.oo 
6.0 17.10 o.oo 11 19.~ o.oo 11 22.80 o.oo 11 25.65 o.oo 11 za.50 o.oo 
a.o J0.42 o.oo 11 r.;,49 o.oo 11 ~O.S6 o.oo 11 45.6J o.oo 11 S0.70 o.oo 

10.0 47.52 o.oo 11 55.44 0.00 11 6J.J6 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 68.40 o.oo 11 79.80 o.oo 11 91.ZO o.oo 11 102.60 O.'l<l 11 114.00 o.oo 

------·-----------------------------------------------------------------------------------------------------------------
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TAIU tJ •• 

S <S.m1tian do E1lrlbotl Yf W <Corhnle mill•nlf tot.I 1 

f'c • 300 W..:J. Seccionl b : 20 "' x h s 40 ca 

UI Pm P >• 0,01 1U -------·----
I· llfS!RICCIOlll:S 
1 Eslribos 
1 11o;"" Volom de llu 1 Uolleux l S 1l!.xlu1 
1 llrsiwcion [et l 

------··-----------·-------·-·······-··---------------·····-

1 Eslrlbos 1 
l llo.do 1 
1 DHi;iJCl'"' 1 C ta l 

2.0 s.oo 
2.s s.oo 
J.o s.oo 
4,0 s.oo 
i.o s.oo 

23.'52 
34.01! 
60.96 

136.80 

11 
Vu 11 

1 r ... 111 

13,40 11 
27.38 11 
37.73 11 
64.07 11 

139,40 11 

Vu <• 1.s • FR 1 b t d • ,.¡, ,. •• tJ.01 Ton s z d / 2 .. 17.50 c:ti 

Vu <e M 1 Fii 1 b l d J rol< ti e • 17,JS Ton i ., d I 4 = 9,75 ca 

11 11 '11 1 
s Vu 11 s llu 11 s \tu 11 Vu 1 

eco l 1Ton111 e., l e Ton J 11 C tt l C Tan 1 11 C cal [ lool 1 

10.00 8.87 11 1s.oo 7,36 11 20.00 b.~ 11 :15.00 6,IS 
10.00 15.86 11 15.00 12.02 11 20.C~ 10.1~ 11 2s.oo 8.94 
10.00 21.01 11 15.00 JS,47 11 20.00 12 • ..i 11 25,00 11.01 
10.00 34,W 11 15.00 24.25 11 20.00 19.27 JI 25,00 16.28 
10.00 11,Jb 11 15.00 49,0-~ 11 20.00 37.SS 11 25.00 31.15 

-------------------------------------------------------------·-------------------- .. ------.-----
1 Estribos 1 11 11 11 11 1 
1 No. do 1 s Vu 11 s llu 11 s Vu 11 s 1111 11 s \l'J 1 
1 DKiatocion 1 e.- i [ Ton l 11 [C11] [Ton l 11 [nl [ Ton l 11 ['" l [ Tcm l 11 e ce l [ Ton l 1 ---------------.. --------------------------.. ·------------·------------------------------·-----~-----

2.0 Jo.oo S.84 11 35,00 S,63 11 40.00 S.47 11 45.00 5.J.I 11 o.oo o.oo 
2.5 io.oo s.11 11 35.00 7,63 11 40,00 1.21 11 45.00 6.8' 11 o.oo o.oo 
J,O 30,00 9.90 11 35.00 t.10 11 40.00 S,SJ " 45,00 9,()4 11 o.oo o.oo 
1.0 30.00 14.29 " J:i,00 12.87 11 40.00 11.10 " 45.00 10.11 11 o.oo o.oo 
b.O Jl),00 26.68 11 35.00 2l.48 11 lO.O~ 21.09 11 45,00 19.:.; 11 o.oo o.oo 

-·---------... --------------------------------------------------------------------·-------

159 



llllTOSI 

1 

Eslrlbos 
lfo. dt 

Dosl!llllCion 

2.0 
2.5 
3.o 
4,0 
6.0 

E1lribo1 
1 Jfo, de 1 
1 11Hl1111eion 1 

s 
[ CI l 

T/illA tl,t 

s 1s1 .. raol., dt Eshibotl " VR ICorWrito '"''t.Me letll > 

Sftt1r1e:ion 
Pla.xiu 
[ CI l 

9.::5 
23.~ 

:M.oa 
6M6 

136.llO 

11 
l/u 11 

[ Ton J 11 

Secdon: b = 20 ct1 x h :r 40 c:w 

¡ 0.00640 ) 

IQ P1r1 hin < P < O,OJ Uf ---------------------------------
R!:STRICCIOll:S 

v.1 .... dt Vu 1U1it.111X l S ( lllXÍN) 

Vu <• 1,5 1 FR 1 b 1 d 1 nlz ti e • 13.01 Ton S=d/2• 17,SQ ca 

Vu <• 2.0 1 fR 1 b 1 d 1 raiz 11 e = ¡7,35 Ton S=d/4• 8,75 CI 

11 11 11 1 
s l/u 11 s l/u 11 s Vu 11 s l/u 1 

[ ca J [ Ton J 11 [ ,. J e Ton l 11 [ ""l Clan J 11 [ C1 J e Ton J 1 
--------------------------------------------------------------------------------------

2.0 5,00 11.61 11 10.00 7.07 11 15,00 s.s.s 11 20.00 4.81 11 25.oo 4,35 
2.s 5.00 25.43 11 10.00 13,90 11 15,00 10.06 11 20.00 9,14 11 25.00 6.99 1 
3,0 5.00 35,77 11 10.00 19.07 11 15,00 13,SI 11 20.00 10.73 11 25.00 9.06 1 
4.0 5,oo 62.12 JI 10.00 32,25 11 t5.oo 22.29 11 20.00 17.31 11 25.00 14.32 1 
6,0 s.oo 136.44 11 10.00 6MI 11 15.00 47.06 11 20.00 JS,89 11 25.oo 29.19 1 

--------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 11o. dt 1 s l/u JI s l/u 11 s Vu 11 s Vu 11 s Vu 1 
1 Dtli*11Clon 1 [ CI J r Ton l 11 [ cal [ Ton l 11 ( C1 J [ Ton l 11 [ "" J [Ton l JI e cal [ Ton J 1 ----------------------------------------------------------------------------------

2.0 30.00 4,05 11 35.00 J.83 11 40,00 3.67 11 45,00 3,55 11 o.oo o.oo 
2,5 30,00 6.22 JI 35,00 S.67 11 40.00 5,26 11 45.00 4.94 11 o.oo o.oo 
J,O 30,00 7,94 JI 35.00 7.15 11 40.00 6,SS 11 45,00 ¡,09 11 o.oo o.oo 
4,0 30.00 12.33 11 JS,oo JMl 11 40.00 9.84 11 1s.oo 9.01 11 o.oo o.oo 
6.0 30.00 24,n 11 JS,oo n.sJ 11 40.00 19.13 11 45,00 11.21 11 o.oo o.oo 
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rw u.e 

S !Se,..ro<lon dt Estribos! vs \IR IC:Orlant. mht.nt. toi.J 1 

r'c : 300 K!llcl2 Sotdonl b • 20 CI x h • 40 "" 

( 0.00288 , 

... p,., p. Poin m --------------------------------------------------------
RESlRICCIMS 

Estribos 
lfo. dt 

llnisnoclon 

StParacion 
Hixiw Yllom dt l/u ( Lloit. NX 1 S ( iloxiN) 
r .. 1 

M 9,25 
2.s 23,52 l.llJ <• 1,5 t rR t b a d S raiz fl e • JJ,Oi Ton S•d/2• 17,50 .. 
J,O 34'08 
4,0 60.96 l/u <• 2,o t FR t b t d t rail tt o • 17,35 Ton S•d/4• s.75 ca 
6.0 m.ao 

1 Estribos 11 " " 11 
1 No. dt 5 Vu 11 5 l/u 11 l/u " 5 Vu 11 l/u 1 
l Jtsirna<ion 1 rcol r Ton l 11 r "" J C Ton l 11 C e• l r Ton l 11 r ,. 1 r Ton l 11 [ CI J C Ton l 1 
------------------------------------------------------------------------

2.0 s.oo 11.13 11 10.00 6.60 " IS,00 5,09 " 20.00 4,33 " 25,00 3,88 
2,5 s.oo 24.77 11 10.00 IJ,24 " IS,00 9,40 " 20.00 7.48 " 25.00 6.33 1 
J,o s.oo 35,12 " 10.00 18.42 " IS,00 12.ss " 20.00 10.07 " 25,00 8.40 1 
4.o s.oo ól.46 11 10.00 3(.59 " 15.00 21.6] " 20.00 16.65 " 25,00 13.67 1 
6.0 s.oo 135.78 11 10.00 68.75 " 15,00 46.41 " 20.00 35.24 " 25,00 28,SJ 1 -------------------------------------------·------------------

1 Eslrlbos 11 " " " 1 
1 No. de Vu 11 5 l/u " 5 l/u 11 s l/u " 5 l/u 1 
1 Dtsiwcion 1 r co l r Tan l 11 r oa l r Ton J 11 C col r Too l 11 r º" J r Ton J 11 r oo J r Ton l 1 

2.0 30.00 3.58 11 JS,00 J,36 " 40,00 3,20 11 45,00 3.07 11 o.oo o.oo 
2.s 30.00 S.56 11 JS,OO s.01 " 40.00 4.60 " 45.00 4.28 11 o.oo o.oo 
3.0 30.00 7.'1'1 11 35.00 4,49 11 40.00 5,89 11 45,00 5,43 11 o.oo o.oo 
4.0 J0.00 Jl,68 11 ~.(>O l0.25 " 40,00 9,19 11 45,00 8.36 " o.oo o.oo 
6.0 30.00 24.06 11 35.00 20.S7 11 40.00 18.48 11 45,00 J4,62 11 o.oo o.oo ------------------------------------------------------------------------------------------------
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P cr~ rc•rit.•Je '.-d.• •c•tO)_F~,: ~R · (~tÍ:~a.n"Ío 
0

R.P-~fst~nte > 
;_ .. .,', 

-·-·._.:_ . .-:-·: '-:ir·; 
uisl.:Js . R'.tCt.;iidul a··r¡¡·s ··5--¡9·,;¡9¡¡·9n-tit ~-~ Artl.ádas 

' ... ,--,··. 

_- Ha~~-¡:i~:l~-~ ~· 
t'c- • 1:10, K•/c112 
tv: a 4200 KS1/c•2 

'\::)> 
_.,.. ·-'.\<> 

.·, -~ ' ,. ' 

¡;'A'-rósl ·• ,,, 

b • 2:1 e• 
h • SO e• 

1 PorcentaJ• 1 Ho11ento 11 Porcent.aJa 1 Ho•ento 11 Porc•nt•J• 1 Ho•ento 1 
De 1 Rashtent• 11 D• 1 Resistente 11 De l Resist.enhl 

Acer•> 1 C KSI x • l 11 Ar:1tru 1 C K!t >e • l 11 Ac•ro l C K11 x 111 J 1 

----------------------------- ---- ----- ----- --- - --- ---------------- ------------ --
0.00204 3, 742. 00 11 o. 00424 7t409.t8 11 0.006.\4 10t694.59 
0.00211 31870.39 11 0.00431 7,524,94 11 0.00651 10r797.53 
0.00210 3t99Bo36 11 o. 00438 7t640.0B 11 o .00659 10,900.os 
o .00226 4, 125.90 11 o.oo .. 46 7,754,90 11 o 1 00666 11'002.14 
0.00233 4 t:!SJ,02 11 o.oo .. 53 7t069.29 11 0.00673 11. 103.80 
0.002'40 41379.71 11 0.00460 7r983,:!6 11 0.00601 ll•~OS.05 
0.00248 4' sos. 98 11 0.00460 o' 096. 80 11 o' 00689 11,305,97 
o.002s5 4r63l ,82 11 0.00475 81209.92 11 o .00695 11 •406.26 
o. 00262 4' 757. 24 11 0.00402 9,322.61 11 o. 00703 11r506,:;?3 
0.00270 4 1882. 24 11 o. 00490 9,434,99 11 0.00110 11•605.78 
0.00211 S,006.81 11 o. 00497 8J546.73 11 0.00111 11r704 • 90 
0.00294 Sr 130.96 11 o. 00504 0,658.16 11 o.0012s 11 rB03,59 
o. 00292 51254.68 11 o.oos12 0, 769 .is 11 0.00732 11r901.B7 
o.00299 5,377,99 11 0.00519 9,979,73 11 o' 00739 111999.72 
0.00306 So500.86 11 o. 00526 e, 999. 00 11 0.00147 121097.14 
0.00314 '5r6::!3,3\ 11 0.00534 9t099.60 11 0.00754 12r 194, 14 
0.00321 5,745,34 11 o.00541 9r20B.91 11 0100761 121290.72 
0.00328 '5r866,94 11 0.00540 91317.78 11 o 100769 12 r 386, 87 
0.00336 51988.1~ 11 o .ooz5¿ 9, 4~6.24 11 o. 00776 12r"l82,60 
0.001'13 6r108,07 11 o.Oo563 9r534.::!7 11 Q,00783 121577,90 
Q,00350 61229.20 11 o.00570 9t64' 1.97 11 0.00791 121672.78 
0.00358 61349.ll 11 0.00578 91749.0S 11 o' 00798 12t767.24 
o. 0036!i 61468.59 11 o. 00585 9,ess.01 11 o.ooeos 121861.27 
0.00372 61587.65 11 o.oos92 9r962, H 11 0.00013 12' 954. 88 
0.00300 6t706.28 11 0000600 101068.0S 11 o. 008:!0 131048,06 
o.o03B7 6t824.49 11 0100607 io,173,53 11 0.00827 13, 140.82 
0,00394 6r942,28 11 0.00614 10,219,59 11 0.00935 13•233.16 
o. 00402 7' 059. 64 11 o.oo6n 10r3BJ.~J 11 0,00842 13•325.07 
0.00409 7, 176,SB 11 o. 00629 10t4'87. 4'1 11 0.00049 131416.SS 
0,00'116 71293.09 11 Q,/)()637 1 tOrS'iJt.n 11 o .00057 1 1J.507 o 6~ 

----------- ---- ---- ---- --- ----- -------------- --------- ------- ------ --- ---------

1€2 



DATOS: 

mu 12 

Visas Rrct.wuhru Si.,leMr,\r Amt$is 

llfterl•lts 

f'c = ISO Ks/ca2 
,. = 4100 Ks/Cl2 

Sec~ion 

b= 2Scs 
h• soca 

----------------------------------------------------------------------------------------------------------------
1 t Be¡ru => 1 JI 11 11 11 
1 ""·de 1 ClilZ Ton.1 11 ca2 Ton.1 11 c12 Ton.o 11 Cl2 ton.1 11 co2 fon.a 
1 Desisnuion 1 As HR 11 As llR 11 As 111 11 As l'iR 11 As l'iR 

z.s o.49 o.oo 11 o.98 o.oo 11 1,47 o.oo 11 1,96 o.oo 11 2.45 3,98 
J,O 0.11 0.00 11 1.12 o.oo 11 :i.1J o.oo 11 2.84 l.58 11 3.SS s.65 
4,0 1.27 o.oo 11 2,54 4.12 11 3,91 ;.o3 11 s.oa 7.84 11 6.Js 9.SS 
s.o 1.98 o.oo 11 J.96 6.25 11 5,94 ~.01 11 7.92 llo52 11 9.90 o.oo 
•• o 2.ss 4.59 11 s.10 8.68 11 e.ss 1~.27 11 11.40 o.oo 11 14,¡; o.oo 
a.o 5,07 7.82 11 10.14 o.oo 11 15.21 o.oo 11 20.Z8 o.oo 11 25.35 o.oo 

10.0 7.92 11.52 11 15.84 o.oo 11 23.76 MO 11 31.68 o.oo 11 39060 o.oo 
12.~ 11.40 o.oo 11 =~·ªº o.oo 11 34.20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

1 t Barras=> 1 11 11 11 11 10 
1 Ha. de 1 c•2 Tan11 11 <12 Ton.a 11 c1Z Ton.a 11 co2 Tono a 11 ct2 ton.a 
1 Desiwcion 1 As HR 11 As HR 11 As l'iR 11 As ltR 11 As HR 
---------------------------------------------------·-------------------------------------------------------------------.. 2.94 4,73 11 3,43 5,47 11 J.9: !.19 11 4,41 6090 11 4,90 7,59 

3.0 4.26 !.6S 11 M7 7,69 11 5,¡g e.u 11 6.39 9,,0 11 1.10 I0,51 
4.0 7.62 11.15 11 9,99 12.M 11 IOol! o.oo 11 1!.43 o.oo 11 12.10 o.oo 
5,0 llo88 o.oo 11 13.86 o.oo 11 15.6~ o.ce 11 17.81 o.oo 11 19.BO o.oo 
6.0 17.10 o.oo 11 19.95 o.oo 11 22.eo 1.00 :1 25.65 o.oo 11 29,50 o.oo 
s.o J0.4;? o.oo 11 35,49 o.oo 11 lo.56 ~.~ 11 45.ól o.oo 11 50,70 0.00 

10.0 47.52 o.vo 11 55.0 o.oo 11 6J,J6 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 69.40 o.oo 11 79.BO o.oo 11 91.20 o.w 11 102.60 o.oo 11 114.0? o.oo 

----·--------· '------------------------------------------------------------------------------------------------------------------
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1 
I_ 

1 
1 
1 

DATOS: 

Estribos 
No. dt 

Deliin•clon 

2.0 
2.5 
3.0 
4.o 
6.0 

1 Estribos 
1 Ho. de 1 s 
1 Desiwclan 1 [ ca l 

2.0 5,00 
2.5 5.oo 
3.0 5.00 
4.0 s.oo 
6.0 s.oo 

TAllA t3,A 

S IS..1nclan de Estrlbol) VJ 'Al CC.rhn~ rHhlfntl total > 

f'c = 1~ KL'cl2 SKcion: b z ~ u x h • SO m 

StPUICion 
Jll.lciu 
e ca J 

lU Pin P >• 0.01 tu 

RESlltlCCIOIES 

V1lores do l/u i Lilita aax > 

Vu <• 1,5 1f'Rtb1 d t ntz ti e• 14.78 Ton 

se n..iu > 

7.40 
18,BI 
27.26 
48.76 

109.44 
l/u (• 2.0 1 f'R 1 b 1 d 1 niz ti e • lt.71 Ton s • d / 4 z u.25 ca 

11 11 11 11 1 
l/u 11 s l/u 11 s l/u 11 s l/u 11 s Vu 1 

C Too l 11 C ca J C Ton J 11 C ca l C Ton J 11 [ ca l [ Too J 11 [ ca J C Ton J 1 

16.SB 11 10.00 10.75 11 15.00 e.et 11 20.00 7.84 11 2S,OO 7.26 
34.56 11 10.00 19.74 11 IS.00 14.80 11 20.00 12.33 11 2s.oo 10.85 
47.B7 11 10.00 26.39 11 15.00 19.24 11 20.00 15.66 11 2So00 13,51 
Bl.73 11 10.00 43,33 11 15.00 30.53 11 20.00 24,IJ 11 25.00 20.29 

m.29 11 10.00 91,11 11 1s.oo 62.38 11 20.00 40.02 11 2s.oo 39.40 
------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 ::a. a. s Vu 11 Vu 11 Vu 11 Vu 11 Vu 
1 Desi*>l<ian 1 C ca l C Ton J 11 [ CI ] C Tan J 11 [ CI) [ Too J 11 [ca J C Too J 11 [ CI ] C Tor,J 1 
---------------------------------------------------------------------------------------------------------

2.0 JO.OO 6,B7 11 JS,00 6.S9 11 40.00 6.38 11 45.00 6.22 JI o.oo o.oo 
2.5 30.00 9.06 11 35.00 9.16 11 40.00 e.63 11 45.00 e.22 11 o.oo o.oo 
J.o 30,00 12.oa 11 35.00 11.06 11 40.00 10.29 11 45.00 9,70 11 o.oo o.oo 
4.0 30.00 17.73 11 35,00 15.90 11 40.00 14.53 11 45.00 IJ.46 11 o.oo o.oo 
6.0 30,00 Jl.65 11 35.00 29.SS 11 40.00 26.47 11 45.00 24.08 11 o.oo o.oo 

------------------------------------------------------------------·-----------
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llllTOSI 

Estribos 
... do 

Desisnaclon 

2.0 
2,5 
3.0 
4.0 
600 

1 Estribos 1 
1 No. di 1 
1 DeslSll<lan 1 e "" 1 

TAll.A tJ,a 

s 1s.,.r .. 1an do Et\ril>osl vs VR <CorUtllo misl.lnl1 lolll l 

Vins RrcllMUhrH s1 .. 1 .... 1.e ArNdH 

f'c a 150 Wca2 Seccian: b ~ 25 ca X h M 50 CI 

( 0.00600 l 

U1 P•11 Poln < P < O,Ol JU 

R[S!RICCIOll:S 
SfPUICion 

Klxiu Ullorts de \lu ( Llallo au l S ( ll<>clN) 
[ CI J 

7,40 
18081 \lu <• 1.s 1 FR • b • d 1 rdz l't o • 14,79 Tan S•d/2• 22050 C1 

27026 
48.76 \lu <• 2.0 1 FR 1 b 1 d 1 raí% l't < = 19,7¡ Tan s~d/4-· 11,25 CI 

109.44 

11 11 11 11 1 
\lu 11 s \lu 11 s \lu 11 s \lu 11 s Vu 1 

C Ton 1 11 [ C1 I [ Ton I 11 [ C1 J [ Too l 11 [ <• J [ Ton 1 11 [ c:o 1 [ Ton 1 1 
-------------------------------------------------------------------------------------------

2.0 5o00 14.40 11 10.00 8.57 11 1s.oo 6.63 11 20.00 5,1oo1 11 25.00 5,07 
2.s s.oo 32.25 11 10.00 17.44 11 ts.oo 12.50 11 20.00 10.oJ 11 25.00 8.54 
J.O s.oo 45,56 11 10.00 24.0'1 11 15.oo 16.93 11 20.00 13,¡5 11 25,00 11.21 
4.0 5.oo 79.43 11 10.00 41,02 11 15,00 28022 11 20.00 21.82 11 25,00 17.98 
600 5,00 174,99 11 10.00 88.80 11 15.00 60.07 11 20.00 45,71 11 25,00 J7.09 

----------------------------------------------------------------------------------------------------------
1 Eshibos 11 11 11 11 1 
1 No. do 1 \lu 11 s \lu 11 s Vu 11 s \lu 11 s Vu 1 
1 llHISl\Klon 1 [ CI J e Ion > 11 ¡ <• J [ ion 1 11 [ Ca J [ Too l 11 [ <• l Clcol 11 [ ""] r Ton J 1 
-----------------·-----------------------------------------------------------------

2.0 3-0.00 4.68 11 ;¡:¡,oo MI 11 40.00 4.20 11 45.00 4.04 11 0.00 o.oo 
2,5 10.00 7,56 11 ;¡:¡,oo 6.BS 11 40.00 6ol2 11 45.00 5,91 11 o.oo o.oo 
Jo O JO,oo 9,77 11 ;¡:¡,oo 9,75 11 40.00 7,99 11 45.00 7ol? 11 o.oo o.oo 
4oO 30.00 15.42 11 35.00 IJ.59 11 40000 12.22 11 45.00 llol5 11 o.oo o.oo 
600 30.00 Jl,J!I 11 35,00 27.2-4 11 40.00 14.16 11 45,00 21.n 11 o.oo o.oo 

165 



!Ali.A tJ.C 

S CSem1cion de Estrlbotl .. l'R ICorllnll mlst.nll loul 1 

Vius Rldan-.luH Sioolloento Araodos 

DATOS: 1'< • 150 Jj/<92 SKCion: b .e 25 C'I x h • 50 C'I 

e o.ooio. 1 

IU Pm P • Pain IU 

RESTR!Ct!DllES 
Estribos 
l>Lll• 

Drslwolan 

Snaracion 
!lid .. Yllom do Vu C Llalll ux 1 S C llixiu 1 
[ OI ] 

2.0 7.40 
2.5 18.81 Vu <• 1.5 t FR t b t d J niz lt o • 14,79 Ton S•d/2• 22,50 OI 

J,O 27.2& 
4.0 48o7& Vu <• 2.0 1 FR 1 b 1 d S raiz f1 e • 19,71 Ton S•d/4• 11.25"' 
&.o 109.44 

----------------------------------------------

---------------------------------------------------------------------------------------
1 Estribos 1 11 11 F 11 1 
1 lfoo do 1 s Yu 11 s Yu 11 s Vu 11 s Yu 11 s Vu 1 
1 IJHi-ion 1 C oa l C Ton l 11 [ oa J C Ton J 11 C oa l C Ton l 11 r "'l C Ton l 11 C oa l C Ton J 1 
---------.. -------------------------------------------. 

2.0 5.00 11,n 11 10.00 7.89 11 15.00 5,94 11 20.00 4,97 11 25,00 4,39 
2.5 5.00 31.42 11 10.00 l&,&I 11 15.00 11.67 11 20.00 9,20 11 25,00 1.n 
J,O 5.00 44,73 11 10.00 23.26 11 15,00 16.10 11 20.00 12.52 11 25,00 10.JS 
4,0 5,00 78,l>O 11 10.00 40.19 11 15.oo 27.39 11 20.00 20.99 11 25.00 IJ.15 
6.0 5,00 m.16 11 10.00 87.97 11 15.00 59,25 11 20.00 44,89 11 25.00 J&.2& 

----------------------------·---------------------------------------
1 Estribos 1 11 11 11 11 1 
1 Ho. do 1 s Yu 11 Yu 11 Vu 11 5 \lu 11 5 Vu 1 
1 Deshnocion 1 C oa l C Ton J 11 C cal C Ton J 11 [ C1] C Ton 1 11 ["' l C Tan l 11 Coa 1 Clon l 1 ----------------------------------------------------

2.0 JO.oo 4.00 11 lS.00 3,72 11 40.00 3,52 11 45,00 3.l5 11 o.oo o.oo 
2.5 30.00 6.73 11 JS,00 6,02 11 40.00 5,49 11 45.00 5.08 11 o.oo o.oo 
J,O J0.00 9,95 11 35,00 7.92 11 40.00 7.16 11 45.00 6.5.I 11 o.oo o.oo 
4,0 J0,00 14,59 11 35.00 12.76 11 40.00 11,39 11 45.00 10.32 11 o.oo o.oo 
1.0 30.00 30.52 11 35,00 26,41 11 40.00 2J,J4 11 45.00 20.94 11 o.oo o.oo 
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t ~e • 200 Klll/cm2 
tw • 4200 K•lc•2 

TABLA tl · 

DATOSI 

S•ccion 

b • 25 e• 
h • 50 C• 

1 Porcent•Je 1 Ho••nto 11 PorcentaJe 1 Ho•ento 11 PoreentaJe 1 Mo•ent.o 1 
1 De 1 Resht•nh 11 De 1 R••istente 11 De 1 Rnhhntel 
1 Acero 1 t K• )( 11111 J 11 Acero 1 t r.s >I • ] 1 1 Acero 1 e XII X IA J 1 

0.00235 
00002-15 
o. 00256 
0.00266 
0.00216 
0.00206 
0000296 
0.00307 
0.00317 
0.00327 
0.00337 
0.00317 
o. 00358 
0.00368 
0.00370 
o. 00388 
o. 00398 
0.00400 
0.00419 
0.004~9 
o. 00439 
0.00449 
0.00459 
0.00470 
0000400 
0.00490 
o.oosoo 
oooos10 
o.oos~1 
0.00531 

4,3 .. ¿,29 11 
4t526.84 11 
4t706,7B JI 
4 t886.10 11 
5r064o81 11 
5,242,90 11 
5,420.Je 11 
5t597.25 11 
51773050 11 
5,949,14 11 
6i12 .. ol6 11 
6,299,59 11 
61472.37 11 

6t818.12 
6' 990. 08 
7r161.42 
7' 332 .t '1 
7 r 502. 26 
71671.76 
7t840.6'1 
8r008,91 
81176.57 
01343.61 
Br510o0'1 
Brh75.85 
Bo8'11.05 
9' 005. 64 
9, 169.61 
91332.97 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

0.00541 
o.oos51 
o.oos61 
o. 00572 
o. 00582 
o. 00592 
o .00602 
0.00612 
o. 00623 
o. 00633 
0.006'43 
o. 00653 
0.00663 
0.00671 
o. 00684 
0,00694 
o. 0070'1 
o. 00?1 '1 
o. 0072'4 
o. 00735 
o. 007'45 
o. 00755 
0.00765 
o. 00775 
o o 00786 
o. 00796 
o. 00006 
0.00916 
o. 00826 
o. 00837 

91495172 
9r657o85 
91819.Jó 
91980.27 

101140055 
101300,23 
IOr-459,29 
10t617.73 
1o1 775. 57 
101932.79 
111089.39 
111 245. 38 
111400.76 
ltrSSS.52 
111709.67 
111 863.:rn 
12r016.12 
12• 168.'43 
12,320.12 
121471.20 
12t621.66 
12,771,52 
12,920,75 
13r069,37 
13r217,3B 
131361.79 
13r51 t ,51, 
13r657,72 
131903.28 

1 131948.21 
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11 
11 

" 11 

" 11 
11 
11 
11 

" 1 

1 
1 

" 11 
11 ,, 
11 
11 
11 

0.00847 
o .00857 
0000867 
0.00877 
o. 00888 
0.00898 
0.00900 
0.00918 
o. 00928 
o .00939 
0.009'19 
0.00959 
o. 00969 
o .00979 
0000989 
0.01000 
0.01010 
0.01020 
o. 01030 
o .01010 
o.01os1 
o 001061 
Q.01071 
0.01001 
O,OJ091 
0.01102 
0.01112 
0.01122 
0.01132 
0.01142 

14r092o54 
1'4r236.25 
1'41379.35 
141521.83 
141663070 
14,904,95 

1 Hr94S.59 
151005.62 
151225.03 
151363.83 
151502.0l 
151639.58 

1 151776.54 
1 151912.88 

16•048.61 
16r1D3.72 
161318.22 
161452.11 
161585.38 
161710.04 
161850.09 
16.901.52 
171112.33 
17r242o53 
17r372.t2 
17r501 o l0 
l7r6~9, 46 
171757.20 
17r88"1,34 
181010.85 



DATOS: 

1 f Buns z) 1 
1 No. de 1 
1 Desi!lna<ion 1 

2.5 
J,O 
M 
5.0 
6.0 
e.o 

to.o 
12.0 

11 
ca2 TGn1l 11 
As HR 11 

0.49 o.oo 11 
0.11 o.oo 11 
J.27 o.oo 11 
!.98 o.oo 11 
2.85 4.66 lo 
;.07 a.02 11 
7.92 ti.o! 11 

tt.40 16.36 11 

TAILA 12 

A! CArli di Anro> y¡ HR fKolenlo Rtsist1mLI) 

Vitls Rtctan1ul1ru S18'lnente Ar11du 

t'c : 200 Ki/c1'2 
fy .i 4200 Ks/c12 

11 
cai Ton.1 11 
~. llR 11 

0.98 o.oo 11 
!.42 o.oo 11 
2.54 o.~o 11 
3,96 6.37 11 
S.70 9,94 11 

!0.14 t4.85 11 

Seccjon 

b•25tl 
h• 50CI 

11 
c12 Ton.a JI 
As ltR 11 

1.47 o.oo 11 
2.t3 o.oo 11 
3.81 6.t4 11 
5,94 9.2S 11 
e.s5 12.64 11 

t5.2t o.oo 11 

11 
C'l2 Tan,• 11 ce2 Ton.1 

As 11! 11 As llR 

1,9¡ o.oo 11 2,45 o.oo 
2.e4 4,¿, 11 3,55 5,74 
5.os e. :J. 11 6.35 9.86 
7.'I~ t2.01 11 9.90 t4.55 

11.40 16.:lo 11 14,25 o.oo 
¡o,29 0,,¡.) 11 25,35 o.oo 

t5.S4 o.oo 11 23.76 o.oo 11 Jt.68 O.(~ 11 J9.60 o.oo 
~2.80 o.oo 11 34.20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

----------------------------------------------------------------------------------------------- --------------------------
1 t Barras=:· 1 11 11 11 11 10 
1 No, cie 1 CA2 Tothi 11 c~2 Ton.1 11 <.'12 Ton.r. 11 col ron .• 11 u2 Ton,1 
1 Desiinacion 1 As llR 11 As ltR 11 As llR :1 As llR 11 As llR 
-------·-------- ------ -------------------------------------------------------. -------. ------ ------- -----------------------

2,5 2.Y4 1.ao 11 3.43 5.56 11 3,92 6131 11 4,41 1.~~ 11 4,90 1.n 
J,O 4.26 6082 11 4,97 7.88 11 5"ª s.11 11 (uJQ 9.~: 11 1.10 to.90 
M 7.6~ tt.6t 11 8.89 t3.2S 11 10.16 14.87 11 JI. ~3 16.JO 11 12.10 17.84 
;,o u.as 16.9t 11 t3.B6 o.oo 11 t5.S4 o.oo 11 11.a: o.oo 11 19.80 o.oo 
6.0 11.to o.oo 11 19,95 o.oo 11 22.so º'º' 11 25.1>5 O.M 11 29,50 o.oo 
3.0 J0.42 o.oo 11 35.49 o.oo 11 40.S6 o.oo 11 45,63 o . .:rj 11 50.70 o.oo 

to.o 47.52 o.oo 11 55,H o.oo 11 63.36 o.oo 11 -1.20 o.·:·: 11 79,20 o.oo 
1~.o 68.40 o.oo 11 79.SO o.oo 11 •l.20 o.oo 11 t02.6ó o. !I~ 11 114.00 o.oo 

----- ------ --------·---------------------------------------------------------- ·- --- ------------ --------------- ------------
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TW 13.A 

S fStParaolon do EstrilmJ .. W fCorllnt. mist.ni. tot.1 l 

DATOS: t\c • 200 Wca2 Stcc1011: b 2 25 a x h • 50 ca 

tll Pn1 P >= 0.01 Ul ------------------------------------------------------·-----
Estribos 
lfo, de 

JosllfnKlon 

2.0 
2.s 
J.O 
4,0 
6.0 

7,40 
1a.a1 
27.26 
48,76 

¡09,44 

RESTRICCIMS 

IJllons ~ l'u f Ll1lt. ... ) S 1 llrxi11 ) 

Yu <= 1.s 1 FR 1 b 1 d t ralz tt e = 17,07 Ton S=d/2= 22.so •• 

Yu <= 2.0 a: FR t b a d • r1iz tt " :: 22.76 Ton S=d/4• 11.25 .. 

----·--------·----------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. de l s l'u 11 ~; 11 l'u JI l'u 11 l'u 
l Desilllieion 1 r .. J r Ton J 11 Cnl C Ton l 11 r ca l r Ton J 11 [ <I J C Ton l 11 [ CI ] C Ton l l 
---------------------------------------------------------------------------------------

2.0 s.oo J7,J5 11 10.00 u.s2 11 ts.oo 9.57 JI 20.00 a.t.0 11 25.00 e.02 
2.s s.oo J:5,J2 11 10.00 20.so 11 ts.oo tS.57 11 20.00 tJ.tO 11 25,00 ti ,61 
J,O s.oo 48,63 11 10.00 21.1. 11 ts.oo 20.00 11 20.00 16.42 IJ 25,00 14.28 
4,0 s.oo 82.SO 11 10.00 44,09 11 15.00 JJ.29 11 20.00 24oe9 11 25,00 21.os 
6,0 s.oo 178.06 JI 10.00 91.97 11 IS.00 6J,t4 11 20.00 ~a.7a 11 25.00 40.16 

--------------------------------------------------------------------------------------------
l Estribos 11 11 11 JI 
l No. do l s l'u 11 s l'u 11 s l'u 11 s \,\¡ JI l'u 
1 Dtsifna:ion l r "" J r Ton J 11 r .. i C Ton l 11 [ CI J r Ton l 11 [CI] r Ton J 11 [ CI] r Ton l 
--------------------------------------------------------------------------------

2.0 J0.00 7.6J JI JS,00 7.JS 11 .o.oo 7,14 JI 45.00 6.98 11 o,oo o.oo 
2.s J0.00 t0.6l 11 JS.00 9.92 11 .o.oo 9,39 11 ~!i.00 a.IV 11 o.oo o.oo 
J,O JO,w 12.84 11 JS,00 lt.82 11 .o.oo u.os 11 45.00 to.46 11 o.oo o.oo 
1.0 J0,00 18.49 11 JS.00 J¿,6.1 11 40.00 JS,29 11 45.00 14.:!2 11 o.oo o,oo 
6.0 J0.00 34,42 11 JS.00 JO.JI 11 40,00 ~7,23 11 45.00 24.fl 11 o.oo o.oo 
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llATDSI . 

Estribos 
... di 

Dtsi!IMCian 

TollU fl,I 

S IS..arooi111 di Eslribosl n lt ICorlonlo rnllt.onlo lolll l 

t'c:: • 200 Wca2 Seccim: b e 2S t'll X h • 50 ca 

S.uacion 
ltlxiu 
[ CI] 

7,40 
10.01 
27.26 
49,7¡ 

109.44 

1 0.00410 l 

m Pu• Pain < P < 0.01 m 

RESTRICCllHS 

Vllom de \lu 1 Li1ito UJC > 

\lu <- 1.s t FR 1 b t d 1 ,.¡, n e • 17.07 Ton 

\lu <• 2.0 1 Fli 1 b l d 1 roiz U e • 22.76 Too 

5 ( ~KJN) 

S • d J 2 • 22.50 ca 

s • d I 4 • 11.25 CI 

----------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 Ho. de s \lu 11 s \fu 11 s \fu 11 s llll 11 s \lu 1 
1 Dtslwoioo 1 [ CI ] C Ton l 11 [ CI] C Ton l 11 ( CI ] [ Ton l 11 [ CI] C Too l 11 [col C Ton l 1 
----·------------------------------------------------------------------

2.0 s.oo 14.90 11 10.00 '-07 11 15.00 1.12 11 20.00 4,¡5 11 25.00 5,57 
2.5 s.oo 32.69 11 10.00 17,9.1 11 15.00 12.93 11 20.00 10.46 11 2'S.oo 8.97 1 
J,O 5,00 45.99 11 10.00 24.52 11 15,00 11.36 11 20.00 11.78 11 2'So00 11.64 1 
4,0 5,0(¡ 79,84 11 10.00 41.45 11 15.00 29,45 11 20.00 22.25 11 2'S,OO 19.41 1 
600 s.oo 1~.42 11 10.00 99.23 11 15.00 60.SO JI 20.00 44,14 JI 2'S,OO 37.52 1 

1 [St.l"ibM 11 11 11 11 

1 '"" de 
\lu 11 s \lu 11 \lu JI \lu 11 \lu 

1 Dtsi!N<lon 1 [ CI ] C Ton l 11 ( CI ] ¡ Ten l 11 [cal e Ton l 11 [ CI J C Ton l 11 [ CI] e Ton l 1 
-----------------------------------------------------------------------------------

2.0 J0.00 5,¡9 11 35.00 4,90 11 40.00 4,70 11 45.00 4,53 11 o.oo o.oo 
2.5 30,00 7,99 11 J5,00 7,29 11 40,00 6.r.i 11 45,00 4,34 11 o.oo o.oo 
1.0 30.00 10.20 11 J5,00 f,18 11 40.00 8.41 JI 45,00 7.82 JI o.oo o.oo 
4.0 J0.00 15.85 11 15,00 14.02 11 40,00 12.65 11 45.00 11.sa JI o.oo o.oo 

'·º 30,00 31,79 11 35.00 27,67 11 40,00 24.59 11 15.00 22.20 11 o.oo O.Oil ----------------------------------------------------------------------------------------

l.70 



MTOSI 

1 
1 Estribos 
1 Nao de 
1 - Desi!llladon 

2.0 
2.5 
J,O 
4.0 
6.0 

1 Estribos 1 
1 Ho. de 1 S 
I DKi!INdoo 1 [ ca l 

2.0 5.00 
2,5 5.00 
J.O 5.00 
4,0 5.00 
6.0 5.00 

TAl!A tJ,C 

S !S..mcion de Estribo<) YI \IR !Corllnte rHillfnte \atol l 

Vim Rec......,lms Sl1>l11Mte Am4" 

t'c s 200 K~/t12 Seccion: b :z 25 e11 x h = 50 ca 

e o.oms > 

SU Pin P = P1ín tu 

Rl:STR!ctll»IES 
$ep¡r¡cion 

Mixiu V•lom 4e Vu ( Li1ite ... ) 5 ( llixiH) 
[ CI] 

7,40 
18.81 Yu <• 1.s a fR a b • d s niz n e s 17,07 Ton S•d/2• 22.so ca 
27.26 
48.76 Vu « 2.0 t FR t b t d t roiz 11 e • 22.76 Ton S = d I 4 = 11.25 Cll 

109.44 

11 11 11 11 1 
Vu 11 Vu 11 Vu 11 Vu 11 s Vu 1 

[ Too J 11 [ et J [ Ton J 11 e CI J [ Ton J 11 [ CD J [ Ton J 11 [ CD ] C Ton l 1 

14.18 11 10.00 8.35 11 15,00 6.41 11 20.00 5,44 '11 25,00 4.85 
31.n 11 10.00 16.96 11 15.oo 12.02 11 20.00 9.55 11 25.00 B.07 
45.0B 11 10.00 23.61 11 15,00 16.45 11 20.00 12.87 11 25.00 10,7J 
78.95 11 10.00 40.54 11 15.00 27.74 11 20.00 21.34 11 25.00 17.50 

174,51 11 10.00 88.32 11 15.oo 59.59 11 20.00 45.23 11 25,00 36.61 

---------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de s Vu 11 Vu 11 s Vu 11 s Vu 11 Vu 1 
l llHi!lnadon 1 { CD ] C Ton 1 11 C e• 1 C loo J 11 [ CD ] C Ton 1 11 { CD J C Ton 1 11 eco 1 C Ton J 1 --------------------------------------------------------------------------------------

2.0 30,00 4,4,1 11 35.00 4.19 11 40.oo 3,98 11 45.00 3.82 11 o.oo o.oo 
2.5 l0.00 7.0B 11 35.00 6.37 11 40.00 5,84 11 45.00 5,43 11 o.oo o.oo 
3.0 30.00 9.30 11 35.00 B.17 11 40.00 7.51 11 45,00 6.91 11 o.oo o.oo 
4,0 30,00 14.94 11 35,00 ll.11 11 40.00 11.74 11 45,00 10.67 11 o.oo o.oo 
6.0 J0.00 30.87 11 35.00 26,76 11 40.oo 23.68 11 45,00 21.29 11 o.oo o.oo 

-------------------------------------------------------------------------------------------------------------------------
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TABLA tl 

r crorcent.aJe--de sc1uol vs HR (Hoa.ent.o Re1ht.1rnt.eJ 

f 'e • 250 KJl/ci:.2 
fv • 4200 r.1Ue•2 

DATOS1 

b • 25 Clll 

h ,. SO e• 

1 PorcentaJe 1 l10111ento 11 Porc:!!nlaJe 1 Ho•ent.o 11 Porcent•J• 1 Ho111ent.o 1 
Do 1 R•6istent.e 11 De 1 Re6i•hnte 11 O• 1 Re~lstente 1 

_Acvro ICKJl>'lllll Acaro ICKll>l'111lll Acero ICK1IM111ll 

------- ---- --- ----- ------ ---- -- ---- ------ --- ------ -- --- -------------- -----------
o. 00::!63 41878.68 11 o. 00656 111539068 " 0.01040 171411.60 
0.002'76 5, 112.46 11 o .00669 11r749o16 " 0.01062 171656.78 
0.00299 5,345, 43 " 0.00692 11r957, 83 " 0001075 1?r841.14 
O.OOJO:! 5,571,59 11 o ,0069'5 l2r16:5ob8 " 0.01000 l9r024,70 
o.00J1s 51009.94 11 o. 00708 121372.?3 " 0.01101 181207.44 
0,00328 61039,49 11 o.oon1 l2r578,97 " 0.0111'4 181389.37 
0,00342 61269.21 11 0.00734 121784.39 " 0.01127 1Br57o,so 
O. 003!iS 61 498.13 11 0.00747 121999.01 " 0001140 101750.91 
o. 00368 617::?6.23 11 o. 00760 13r 19:?.82 " 0001153 181930.31 
0.003111 61953.53 11 o. 00774 131395,81 11 o ·01166 19r 109 ,01 
o. 00394 7, 100.02 11 o. 00787 131598.00 11 o. 01179 191286.89 
o. 00407 71405. 70 11 o. 00900 131799,38 11 o .ot 192 l 9' 463 o 96 
o. 00420 7r63Q.S? 11 o.00813 131999.94 " 0.01206 191640.:?3 
o. 004"!3 71954.63 11 o. 00926 141199, 70 11 0.01219 191815.68 
0.00446 B 1 077, SO 11 O. 00BJ9 14 ,399, 64 11 0101232 19,990.32 
o.oo4!i9 Br300.32 11 o. 00852 141596.78 o 001245 20rl64.16 
o.004n 8r521,95 11 o. 00065 141794.10 o.012s0 201337.19 
o.oo4!l6 01742076 11 o. 00978 141990.62 0.01211 201509.39 
o. 00499 81962.77 11 o. 00991 15'196.33 0001284 20, 680 o 79 
o.oos12 1'101.9? 11 0.0090., 151381.22 0.0129? 201851.39 
0.00525 91400.36 11 0.00910 15,575,31 0001310 21.021.17 
o .oos:rn 91617.94 11 0,00931 1!i1768.59 0.01323 211190.14 
o. 00551 9rB34.70 11 o. 00944 1 1'51961.05 0001336 21i35B.JO 
o. 00564 10r050.66 11 0.00957 16115::?.70 0.01349 21r525.65 
0.00577 101265.81 11 o. 00970 161343.55 1 0001363 21r692.20 
o. 00590 10P1Q0, 1!i 11 IJ,IJIJ9!D t61s:n.sn 1 0.01376 21i857. 93 
0.0060'.3 101693.6? 11 0.00996 161722.81 1 0001389 22,022.05 
Oo006tb 1o1906. 39 11 0.01009 161911.22 1 0.01402 221106.96 
0.00630 111118.30 11 0.01022 171098.82 11 0.01.u~ ~21350. 26 
0.00613 1113:?9. 40 11 0.0103!;; 171295.62 " 0.01420 221512· 75 

-- ------- ----- --- ------ -- ---- -- ---- -- ------------- ---- ------ ------- -------------
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DATOS: 

1 t Barras :) 1 
1 No, do 1 
1 Desisnacion 1 

2.s 
J,o 
4,c 
5,0 
¡,o 
a.o 

10.0 
12.0 

1 11 

TAllUI 12 

As (Arta de Acuo> vs HR <tlownto Rrsislrnt..> 

Vi.us RecUn!f11lues SiiPlNenll Ar1ad¡;, 

t·~= 250J'.$./:1~ 
fiJ :. 4i0C• 1:s.r•2 

.2 11 

b = 25 ti 
h='50ca 

JI 1 
;:112 Ton.1 - f 1 C12 Ton,1 JI cfl2 Ton,:;i 11 ca2 Ton.a 1 J c12 Ton,1 
As 11R· 11 'AS 1111 11 As 1111 JI As llR 11 As 1111 

o.n: M0.~11c; 0,99· 
0.71 v.oo ·11c.1.12 
1.21 o~oo· ·-1fc M4· 
1.90 o;oo 11 3¡9¡ 
2.es o;oo 11. s.10 
s.01 e,14 · 11 10:14 
~ ,ff. · 12,;o 'I L . 15;94 

11.40· l!,96 ·JJ 2MO 

o.oc 
- ó.~ 

M.O 
l.44 
~ 1C'9 

15.!! 
22.2¿ 

11 ¡,47 
11 2.13 
I'. J,81 
11 ~.14 
:J e.~~ 

11 t5.~1 
11 23,)6 
11 34.20 

o.oo 
o.oo 
6.21 
9,44 

13.18 
:1.ss 
o.oo 
MO 

11 J.96 
11 2.84 
11 s.oa 
11 7.12 
11 Jl.40 
11 20.29 
11 Jl,l8 
11 45.60 

o.oo 
o.oo 
8.16 

12.10 
16.9! 
o.oo 
o.oo 
o.oo 

1 ! 2.4~ 

,1 3,55 
11 6.35 
: 1 9,90 
11 14.:s 
l I ~5.35 
11 ¡9,¡¡ 
11 57.00 

o.oo 
s.a,. 

JO.OS 
15.01 
20.45 
o.oo 
o.oo 
MO 

--------------·· ---··---------·-·------------------------------------------------------------ .. -----------------------------------
1 t Barras =i 1 11 11 11 ti 10 
1 No. de 1 <•2 Ton,1 11 c:.Z Ton., 11 Cii Ton.1 11 c1Z Ton.1 11 <•2 Ton.1 
1 IlesJ!lnacion 1 As HR 11 As H~ 11 As 1111 11 As llR ti As llR 
·--·---··----···· ------------------------------------------------ ----.. --------------------------------------------------------

2.s z,94 o.oo 11 ¡,43 5,¿: 11 3,92 6.38 ti 4,41 7.H JI 4,90 7,89 
;.o 4 • .:t 6.91 11 4,97 7.99 11 5.6~ 9.06 11 6.;1 JG,Jl I'. 1.10 !1.14 
4,0 7.~2 11.88 11 8.89 13.65 11 10.!ó 15.35 11 11.43 17.0(· ti 12.70 18.59 
s.o 11.ee 17.57 11 Jl,86 1?,99 11 15.84 22.26 11 17.82 o.oo 11 19.80 o.oo 
,\,O 17.10 0.0-0 11 19.95 o.oo 11 22.ao o.oo 11 ::5.6!i o.oo 11 29,50 o.oo 
a.o l0.42 o.oo 11 35 .. 1.7 o.e·: 11 4~.:4 o.oo 11 ~S.6l o.'i~ 11 S0.70 C.00 
10.~ '7.51 o.oo 11 55.44 o. )0 11 63.Jt o.oo 11 n .~a o.0-0 1; 79.20 o.oo 
1~.o 69.~0 0.10 r: 79.BO ~.oc 11 n.:o 0,·jO 11 10~.6·1 ;,.¡¡ 1: 114.00 o.oo 
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- DATOS: 

E•tribo< 
llo, de 

·IJisi!lnl<ión 

-.2.0 
2.5 
-3.0 
4.0 
6.0 

1 
l 
1 

TAi.A 13.A 

S (Sep1r1<ion <11 Estribo<J " 11! <Cortinlt mlstentt tattl ) 

Vi!U• l!Khn-.hm Sill'lnentt Aroidis 

t'c s 2SO a:stca2 Seccion: b = 25 CI X h = 50 ca 

SePUldon 
Kaxiu 
e ca i 

7.40 
1s.e1 
27,26 
49,76 

109.44 

m Pin P >• 0.01 m 

RESTRICC!lllES 

Vilotes d. Vu ' li•itt ... ) S < llaxiu > 

Vu <• 1.5 1 '11 1 b l d 1 niz ti e = ¡9,09 Ton S = d J 2 111 22.50 ca 

Vu <= 2.0 1 rR 1 b l d 1 niz fl e • 25,45 Ton S•d/4• Jl,25 ca 

1 Estribos 11 11 11 11 
IHo.de Vu 11 Vu 11 s \IJ 11 \IJ-- 11 \IJ 1 
1 Desi<n1eion 1 [ ca l [ Ton J 11 t "' l [ Ton l 11 [ ca l [ Ton l 11 [ ca l [ Ton l 11 [ ca l t Ton l 1 
------------------------------------------------------------------------------------------------

2.0 s.oo 18.02 11 1v.oo 12.19 11 1s.oo 10.25 11 20.00 9.27 11 25.00 8.69 
2.s 5,00 JS,91' 11 10.:.: 21.10 11 15.00 16.24 11 20.00 lJ,7; 11 25.00 IM• 
3,0 s.oo 49.30 11 10.00 27,BJ 11 15.00 20.67 11 20.00 ti ,•)9 11 2s.oo 14.95 
4.0 5,00 BJ.17 11 10.00 44.76 I' 1s.oo Jl,96 11 20.00 25.Sl 11 25,00 21.r. 
6.0 s.oo 179.73 11 lMO 92,54 11 15,00 63.91 11 20.00 49,45 11 25,00 40.0; 

1 Estribos 11 1 11 11 
1 No. de s Vu 11 s Vu JI s Vu 11 s Vu 11 Vu 1 

1 f.lesi.-i¡c1on 1 ( CI ] [ Ten l 11 t <:ii l [ Tc.1 l : 1 ¡ c. l r T~, i 11 [ e• l [ T!l<l J 11 [ co l C Ton J 1 

2.0 30.00 8,30 11 JS,O(, a.02 11 40.00 7.82 11 45,00 7.65 11 o.oo o.oo 
2.5 30,00 11.30 11 35-'° 10.59 11 40.00 10.06 11 45,00 9.65 11 o.oo o.oo 
J,o 30.00 lJ,52 11 ¡:¡,¡.¡, 12.49 11 40,00 11.73 11 45.00 11.13 11 o.oo o.oo 
4.0 J0.00 19.16 11 !:5.00 17.33 11 40,00 IS.96 11 45.00 14.89 11 o.oo o.oo 
1.0 30.00 35.09 11 3:5.00 Jo.99 11 40.00 27.90 11 45.00 25.51 11 o.oo o.oo 
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DlllDSI 

1 
1 Estribos 
1 llo. de 
1 _ ilesi*>«ion 

2.0 
2.5 
J,O 
4.0 
6.0 

rAllA u.a 

Vlus itc:tlMUlms Si.,leoent. A....Us 

t'c • 250 WCl.2 Sttt'fon: b 11 2S CI X h ; 5(1 ti 

StPuacion 
l'!ixiN 
Cc:al 

7.40 
18.81 
27.26 
48.76 

10'/,44 

1 0.00630 1 

m P•n Pain < P < 0.01 m 

RESTRICt:llKS 

V1lom de Vu ( Li1ilf ... ) 

Vu <• 1,5 t fll t b t d a raiz n o • 19.0'1 Ton 

Vu <• 2.0 t ¡¡¡ t b 1 d • roiz n < • 25,45 Ton -

s ( itlxlll ) 

s •_d / 2• 22150_ 1:11 
-

S•d/4• J112S Cll 

1 
1-
1 
1 

-----.. ------·--------·---------------··-------·------·---------.. ---------------------·--
1 Estribos 11 11 11 11 1 
1 Ho. de Vu 11 Vu 11 s Vu 11 s Vu 11 Vu 1 
1 Deslwoion 1 [ CI l C Ton l 11 [ CI ] tTonl 11 Cc:al C Ton l 11 Cc:al C Ton l 11 [ CI J C Ton l 1 
----·-------------------------·----------------·-·---------------·----------------------··--

2.0 s.oo 15.33 11 10.00 9,50 11 15.00 7.56 11 20.00 6.59 11 25.00 6.01 
2,5 5,00 33,10 11 10.00 18,;!8 11 1s.oo 13,34 11 20.00 10.81 11 25.00 9,39 
3,0 5.00 46.40 11 10.00 24,93 11 1s.oo 11.n 11 20.00 14.20 11 25.00 12.os 
4.0 s.oo 8G.27 11 10.00 41.87 11 15.00 2'1.06 11 20.00 22,66 11 25.00 18.82 
6.0 s.oo 175.83 11 10.00 8'1.64 11 15.00 6o.92 11 20.00 46.55 11 25,00 37.93 

--------------·--------.. -------·-------------------------------------·------·-----------------------·---
1 Estribos 11 11 JI 11 1 
1 Ho. de Vu 11 Vu 11 Vu 11 Vu 11 s Vu 1 
l DtsiS'licion 1 ( CI ) [ Ton 1 11 [<ol [ Ton 1 11 [ti l [ Ton l 11 [c1] C Ton 1 11 Cool C Ton l 1 -------------·-------------------··-----------------··----------------.. ---------------

2.0 JO,oo 5.62 11 35.00 5,34 11 4-0.00 5.13 11 45,00 4.91 11 o.oo o.oo 
2.5 JO.oo 8.40 11 35,00 ),6'/ 11 40.00 7.17 11 45.00 6.75 11 o.oo o.oo 
3.0 J0.00 10.62 11 35.00 9.60 11 40.00 8.BJ 11 45,00 8.23 11 o.oo o.oo 
4.0 J0.00 16.26 11 35,00 14.43 11 40,00 13.06 11 45,00 12.00 11 o.oo o.oo 
6.0 J0.00 32.19 11 35.00 211.08 11 l0.00 25.01 11 45,QQ 22.61 11 o.oo o.oo 
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TAU IJoC 

S IS...mocion de Estribos) vs llR <Corhnte rnistente tot..I 1 

MIOS: t'c • 250 Kl/Cl.2 Seccton: b e 25 et X h • 50 ca 

< Oo0026l > 

m P•ri P • Paln 111 ___ ,,;._ ___ .; __ _.;._ _________________ ,, ______________________________________________ _ 

llHl*'acion · 

5eP1r1cion 
Hadu 
( CI] 

R[STRICCIOllES 

VllDl'H de \lu ( L11lte ... ) S < Haxiu 1 

-~---~--~.;-.. _________ ~-------------"-------------------------'-----------
.. 2o0 1 7.40 

2.5 1 ···, 18081 \lu <• lo5 S FR S b S d S nlz O e • 19009 Tan· S•d/2• 22,50 CI 

Jo O 1 27.26 
4o0 1 48076 \lu (• 2o0 S FR S b 1 d S rilZ U e • 25045 Ton s-·d't4= llo25 CI 
600 1 ¡09,44 ___________________ .. ________________ ,, ____ ,, _________________ ...;; ___________ _ 

-----------------------------------------------------------·-------------·-----------------------·---
1 Estribos 11 11 11 11 1 
1 Hoo di Vu 11 Vu 11 s Vu 11 \lu 11 s Vu 1 
1 Drsl!lnieion 1 [ CI] C Ton l 11 [ CI J C Ton l 11 [ C1] [Ton l 11 [ CI] C Ton l 11 [ C1 J C Ton l 1 

-----------·---------------------------------·-----------------------------------
2.0 SoOO 14051! 11 IOoOO Bo76 11 15000 608! 11 20000 5o84 11 25000 5o26 
2o5 5o00 J2oll 11 IOoOO 17029 11 15.00 12.J5 11 20000 V.SS 11 25000 8040 
loo SoOO 45041 11 IOoOO 2J.9~ 11 15000 16079 " 20000 1Jo21 " 25000 llo06 
4o0 5o00 79028 11 IOoOO 40088 11 15000 28oOB 11 20.00 21067 11 25000 l7o8J 
&oo 5o00 174084 11 IOoOO 88066 " 15000 59.93 11 20000 45056 " 25.00 l4o95 

1 Estribos 11 11 11 " 1 Hoo lle Vu 11 Vu " \lu 11 \lu 11 Vu 1 
1 Dlsl;naoion 1 [ CI ] [ Ton l 11 [ CI ] C Ton l " [ CI ] C Ton l 11 [ CI) C Ton l 11 [ CI ] [ Ton l 1 
-------------------------------------------------------------------------------------------

2o0 JOoOO 4.87 11 JS,OO M9 " 40000 4ol8 11 45000 4o22 11 OoOO OoOO 
2o5 JOoOO 7o41 11 JSoOO 6071 " 40000 6olB " 45000 5o76 11 OoOO OoOO 
lo O JOoOO 9,6J 11 JS,00 Bo6l " 40000 7o84 11 45000 7o24 11 o.oo OoOO 

'·º Joooo ISo27 11 J5o00 llo44 11 40000 12007 11 45000 11.01 11 OoOO o.oo 
&oO J0.00 Jlo20 11 J5o00 27ol0 " 40.00 24.02 11 45000 21.62 11 OoOO OoOO 

---------------------------------------------------------------------------------------------------------------
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TABLA U 

P <Poreeont•J• deo aeero·>·.v1 ttR CHoaent.o Re1i1hnt1t> 

H•hrhles 

f'e = JOO K•/e•2 
rv .. 4200 Ks/err.2· 

DATOSf 

Seeeion 

J Pl'lreent•Je 1 Hoir.ent.o 11 Poreenh.Je 1 Ho••nto 11 Poreent.aJe 1 Ho11•nto 1 
1 D~ 1 Ruist.ente 11 D1 1 R1t1hhnt& 11 (le J Resiahnle 1 
1 Ael":f'l'l 1 C K'!I » 11 l I 1 Aeeru 1 t K!I X a ] 11 Aeu·o 1 C K• >t 111 l 1 

-------------- ----------- ----- - --------- - ------- -------------- ------------------
o. 00298 5,359, 99 11 0.00769 1 131554.31 11 0.01249 20,939,9 .. 
o .00304 51647.79 11 o. 00785 1 131911 .79 11 0.01265 211065.99 
o. 00320 5,934,59 11 0.00001 14' 068 .25 JI 0.01201 21'292.t3 
O. OOJJ6 61220.36 11 o. 00817 141323, 70 11 o. 01297 211517026 
o. 00352 61505.13 " o. 00833 141579.14 11 0.01313 21 r7 .. l oJB 
o. 00368 61789089 11 o. 00949 141831.58 11 0001329 211964.48 
o. 00384 7r071.64 11 o. 00865 15r084.00 11 0.01345 :?21186.58 
0.00400 7 1 353. 37 11 o .ooaa1 151335.41 11 0.01361 2~1407.66 
o.oo4t6 71634.tO 11 o. 00897 15,505.Bl 11 0.01377 22, 627. 74 
o. 00<132 71913.81 11 o .00913 151835.19 11 o .01393 22, 846. 80 
0,00449 8r192.52 11 o. 00929 161083 ,57 11 01 01<109 23t064o85 
0.0041.i4 9,470.21 11 o. 00945 161330.94 11 o.01<t25 231281189 
0.00480 81746.09 11 o. 00961 161577,30 11 0.01441 23r497o92 
o. 00496 91022.56 JI 0.00977 161922,64 11 o .01457 23,712,94 
o.oos12 9r297o22 11 o. 00993 171066,97 11 o. 01"74 231926.95 
o. 00528 9,570,97 JI 0.01009 171310,30 11 0.01490 24r139.95 
o. 00544 91843151 JI o .01025 17rS5:?1 61 11 o.01so6 241351.93 
o. 005&0 101115.14 JI o .01041 171793,91 11 o.01s22 24r562.91 
o.oos76 10,395.75 11 0.01057 18103·1.20 11 o. 01538 24t772.87 
o. 00593 10t65S.36 JI O .01073 tS,273.48 11 o.01554 241981.83 
o 1 00609 10,923.96 " 0.01009 101511.75 11 0.01570 251189177 
o. 0062.5 11'191o54 11 o. 0110~ 18'7'49.01 11 0.01586 25, 396. 70 
0100641 11 r'458.t1 11 0.01121 181985.26 11 0.01602 25r602o62 
0,00657 11r723 068 JI 0.01137 1912201'49 JI 0001618 25, 807. 53 
o. 0067.J 111988.23 11 O, 01153 191454. 72 JI 0.01634 26•011.43 
o. 00689 12,2s1.11 11 o .0116'1 19t687.93 11 o.ouso 26r214 032 
o. 00705 121514.30 11 0.01105 19r920,14 11 0.01666 261416020 
0.00121 121775.82 11 o .01201 20, 151 ,33 lJ o.0Ho2 261617.07 
o .00737 131 OJl, 32 11 "· 01217 201Je1 .s1 11 0001698 2ó1Bl6092 
0,00753 13129508~ 11 O ,01233 201610,68 11 OoOl 71'4 27r015.77 
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DAT05i 

1 1 Carras•> 1 
1 No, de 1 
1 flesi~acion 1 

,,5 
. ' 
:.~ 

5.0 
~,e 

a.o 
10.0 
1210 

1 t Barras=> 1 
1 No. de 1 
1 Desisnacion 1 

·'.49 ... 
li.~1 
t.:'7 
1.9a 
21W.." 
5.01 
¡,9z 

11.40. 

ca2 
As 

Toru•· 
HR 

o.oo 
o.oo 

- o;oo 
o.oo 
o.oo 
,s.:: 

. 12150 
17.37 

Too.a 
HR 

.. 

mu12 

As CArfa ilE "kuo1 •1s 111: <MoeenLo ~esisttnt.> 

11 · 

11 
11 

í'c : 300 Kllc1~ 
I• • 420, KS/ca2 

.:e•~ ' :-ron.a 
~s • ~' .. 

11 
11 
11 

t'12 
As 

11 :,,M'8. .. o;oo -.11 : . 1.47 
11" ---114~ 010~·· n~. i.1::; 
11 ¡;s4• . ¡;oo~- . 11 J.81 -
11 J.96 : ; ¿,49 11 ~.94 
11 5,70, . 9.t9 11;. :.s~ 
1r 10;14 15.6~' 11:: l~.:?t 
11 '15.84 .-.. _23.~.1 .11 ~?.76 

11 22.BO (,00 11 ¡4,¡~ 

11 11 
11 e•:? Ton.a 11 c12 
11 As llR 11 As 

Seccion 

b= 25ca 
h ' 50 CI 

Ton.a 
llR 

. o.oo 
o.oo 
6.25 
9.S5 

13.41 
2~.21 

11 
11 
11 

" " 11 

" 11 

" 

Cl2 
As 

1o96 
2.84 
5.oa 
7.92 

11.40 
20.28 

o.oo 11 31.68 
o.oo " 45.60 

11 
Too.1 11 c12 

HR 11 As 

Ton.a 
ltR 

o.oo 
o.oo 
a.24 

1,,50 
17.37 
o.oo 
o.oo 
o.oo 

Ton.1 
M 

11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
il 

11 
11 
11 

c12 Ton,1 
As ltR 

2.45 o.oo 
J,5S 5.84 
6.35 10.11 
9,90 15.31 

14.15 21.os 
¡5,35 o.oo 
39.60 o.oo 
57.00 i.oo 

10 
c12 Jon,1 
As KR --- . ----------------- -- ----------. ------------- -------------------- ·--------------------------------------------------------

:!.S 2. '4 o.oo 11 3,43 ~.~s 11 3.9:! ¿,43 11 4,41 7.20 11 4.90 :.96 
3,0 4,;6 6.96 11 4,97 a.01 11 S.68 9.16 11 6.39 10.n 11 1.10 11.21 
4,0 7.62 12.06 11 B,89 13,69 11 10.16 15.68 " u.u 17.41 11 1:.10 19.09 
5.0 11.es 10.01 11 13.06 zo.S9 11 lS.84 23.04 11 17.82 25,37 11 19,80 o.oo 
;,o ¡7,¡; ~4.54 11 19.95 o.oo 11 ~.so o.oo 11 25.65 0.(10 11 28.SO o.oo 
a.o 3(1.<2 o.oo 11 35,49 º")O 11 •0,56 o.oo 11 45.63 o.oo 11 so.10 o.oo 

10.0 47.:2 o.oo 11 55.H o.co 11 63,3, o.oo 11 71,29 o.oo 11 ;9,20 o.oo 
12.0 68.40 o.;o 11 79,80 ~.e-o 11 '1.20 o.co 11 102.60 o.oo 11 114.00 o.oo 

--------------. ----- --· ---------------· -- ------------... -------------------------------------------- ---------------------. -- -----

178 



TAJl.A t3,A 

S f5epmcion de E1lribo1I vs 'IR ICort..nu mu\!111<! lohl 1 

Ui!Us Rectan!tUlltes SllU'leuntf A.rudis 

MTOSI l'c = 300 Ktlca2 Settion: ti : 25 et x h : 50 ce 

m Pm P » 0.01 su 
-------- ·-------

1 
1-
1 

Eslribos 
No. de· 

, Desimmion 

2.0 
2,5 
3.0 
-M-
6,0 

Senracion 
tb><iu 
Cnl 

7.40 
IB,81 
27.26 
48,76 

IO'l.44 

Rl:STRll:CIOHCS 

Valores de 1Ju l li1ite aax ) 5 ( lliMiH 1 

llu <• 1,5 S FR S b S d s raíz U e= 20.VI Ton 5 ~ dh• , - 22150 CI 

.... i.<= 2,0 1 FR 1 b I_ d 1 ~1i:_tf f~ .27.811 !0n ~s-= d h = 11.25 ca 

----------~--------------------------------------------------------~------------------------------------------
1 Eslribos 11 11 11 11 1 
1 No, de s Vu 11 s Vu 11 s \l\J 11 s Vu 11 Vu 1 
1 Desidnacion 1 [ CI J C Ton 1 11 Ccol C Too 1 11 [ CI ] C Too 1 11 [e11l e Ton 1 11 [ CI ) C Ton 1 1 ------------------------------------------------------------------------------------------------

2.0 5,00 
2.5 5.oo 
3,0 5.00 
4.0 5.00 
6.0 5,00 

1 [slribos 
1 No, de S 
1 l)ed~;lCitrl 1 [ t"9 1 

2.0 
2.5 
J,O 
4.0 
6.0 

30.00 
JO,OJ 
J0,00 
30.00 
30.00 

IB,62 11 10.00 12.BO 11 15.00 10,65 11 20.00 ?.88 11 25.00 
36.60 " 10.00 21.10 " 15.00 16.s.I 11 20.00 14.JS 11 zs.oo 
49.91 11 10.00 28.44 11 15.00 21.~ 11 20.00 11.10 11 25.00 
03,79 11 lú.00 45.37 11 1s.oo 32.S"" 11 Z(),(11) :;.¡7 11 2s.oo 

179.33 11 10.0'i 93,lS 11 15.00 ó-t.•2 11 20.00 SO.% 11 25.00 

11 11 11 11 
Vu 11 s Vu 11 \/\¡ 11 5 \/\¡ 11 

C Ton 1 11 C n l C Ton l 11 [ e• 1 [ Ton l 11 [ CI J e Too J 11 e CI 1 

B.91 
11.91 
14.12 
19.77 
35,;9 

11 JS,00 
11 JS,00 
11 JS,00 
11 JS,00 
11 JS,Oi) 

s.;3 
11.20 
13.10 
17,94 
31.59 

11 40,00 
11 40.00 
11 40.00 
11 40.00 
11 40.00 
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e.u 11 45,00 
10.;1 11 45,uo 
12.JJ 11 45.00 
16.s:' 11 45,00 
28.'; 11 45.00 

B.26 
10.:6 
11,74 
15.51.1 
26.12 

11 
11 

" 11 
11 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

9,30 
12.89 
15,55 
n.33 
41,44 

1 
Vu 1 

C Ton 1 1 

c.oo 
l.00 
o.oo 
o.oo 
o.oo 



TABLA tJ,8 

S IS..•racion de Eslrlbo•l vs 111 ICort.nt. l'fsislfnt. total J 

Vh:~s Rechnsuhres Siuluente Artldas 

lloUOSI f'c = 300 Wca2 Seccion: b = 25 ra x h = SO e• 

( 0.00640 ) 

lit Pm Pain < P < 0.01 m 

RESTRICCIONES 
Estribos 

No, de 
lleslllni<lon 

SfriHC100 

Kixia. \I¡ 'll•it. ... J S-c PJ.xito:) 
C CI j -----------------------------------------------------------------------

2.0 
2.5 
J,O 
4,0 
6.0 

\\¡ <= 1.51 fR' b 'di rdz rio·· 20.9tjoo ;:'sfciJ2'=: 22.SO c8 : 

~ (: 2oO 1 ~ 1 b 1 d 1 r.Jz tÍ C •' 27: Bafoii ~}.~j¡ ~· Jl o2S C1 : 

) ----------------------------------------------_::_ _____ ,: ____ _;_~-~-------------------·· 
1 Estribos 11 11 11 11 1 
1 Ho, de \\¡ 11 s l'u 11 \\¡ 11 s \\¡ 11 s Vu 1 
1 liesisoacion 1 C CI J C TM l 11 C es J C Ton J 11 Crol CTonlll C "" J C Ton J 11 C co J r Ton J 1 

2.0 s.oo IS.74 11 JO,()() 9.9J 11 JS.00 7.97 11 20.00 7.00 11 is.oo 6.42 
2.s s.oo 33.46 11 10.00 18.64 11 J5.00 13,70 11 ~o.oo 11.2¡ 11 is.oo 9,75 
3,0 5.00 46.76 11 JO,()() 2S.29 11 J5.oo J8.!3 11 2MO 14.56 11 2s.oo 12.41 
4.0 5.00 B0,63 11 10.00 42.13 11 J5.oo 29,42 11 20.00 2J.02 11 2S.oo J9,J8 
6.0 s.oo 176.19 11 JO,()() 90.00 11 15.00 6J.28 11 20.00 46,9J 11 2S,OO JB.29 

-----------------------------------------------------------------------------------------------------

1 Eslribo• 11 11 :1 11 1 
I Ho. de S Vu 1 1 Vu 11 Vu 11 l'u 11 Vu 1 
1 Dosi!lllOClon 1 r CI J r Ton J rl C co J C Ton J 11 J CI l [ TM l 11 e ca J e Too J 11 r e• J r ron J 1 

2.0 30.00 6.03 11 35.oo S,7S 11 40.00 s.54 11 45.00 5,¡9 11 o.oo o.oo 
1,5 30.00 8.76 11 JS,oo s.os IC 40.00 7,53 11 45,00 7,11 11 o.oo o.oo 
¡,o JO.oo IG.98 11 3S.oo 9.96 11 40.00 9,19 11 45.00 a.S9 11 o.oo o.oo 
4.0 30.00 16.62 I' r;.oo 14,79 11 40.00 J3.42 11 4S.OO 12.36 11 o.oo o.oo 
6.0 30.00 JI.SS " JS.oo 28.H 11 40.00 15,37 11 45.00 22.97 11 o.oo o.oo 

--------------------------~---------------------------------------------------------------------------------
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OATOSt 

E•\ ribo• 
No. de 

O.<iwclon 

1 Eslribos 
1 No. de 

'2.0 
2.s 
3,0 
4,0 
6.0 

1 Desisna:cioo 1 t ca l 

2.0 s.oo 
2.5 s.oo 
J,o s.oo 
4,0 s.oo 
6.0 s.oo 

rAlll.A u.e 

S <S..•ncion de E•lribo1 l vs 1-* CCort.anu mhl.enle t.olal l 

Sercion: b = 25 ca x h ::1 SO ce 

. 0.002811 ) 

UJ hn P s Pain tn 

SeParadon 
llaxiH 'hlons de l/U e L111u .. , > S ( Jl¡,ciN) 
[ CI ] 

7,40 
1s.e1 l/U <• 1.s 1 Flt 1 b 1 d 1 nlz ti e • 20,91 Ton S•d/2• 22,50 CI 

27.26 
49,76 IJu (e ;i.o s FR • b 1 d * niz ta e: = 27,88 Ton S • d / 4 = U.25 CI 

109,44 

11 ,, 11 ti 
l/U 11 s l/U ,¡ s l/u ti l/U 11 l/U 

C Too J 11 C C1 l C Ton l I • [ C1 ] [ Ton l 11 [ ca J C Ton l 11 [ ca l ! Ton l t 

14,90 11 10.00 9.15 " 1s.oo 7,21 11 20.00 6,24 11 25,00 s.11 
l2o40 ti 10.00 17,SB 11 1s.oo 12.!5 11 20.00 10,16 11 ¡:¡,oo 9,¡; 
45,71 ti 10.00 24.24 11 15.oo 17.08 11 20.00 ll.50 11 2s.oo 11.lS 
79,58 11 10.00 41,17 11 15.oo 28.l7 11 20.00 21.97 11 T.i.00 18.IJ 

175,13 11 10.00 88.95 11 1s.oo 60.22 11 20.00 45,86 11 25.00 l7,24 

----------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de s \'u 11 s l/u 11 l/u 11 l/U 11 l/u 1 
1 Desbn.cion 1 ! ca l e Too l 11 [ C1 ] Clon l 11 [ CI ] {iool 11 t ca l [ T"" J 11 [ C1 l ! Tonl 1 ---------------------------------------------------------------------------------

2.0 30,oo s.21 11 35,00 4,99 11 40,00 4,78 11 45,00 4,62 11 o.oo o.oo 
2.s 30,00 7,71 11 35,00 1.00 11 40.00 6.47 11 15.oo 6.06 11 o.oo o.oo 
J.O 30.00 9,92 11 35,00 8,90 11 40.00 8,13 11 45.00 7,54 11 o.oo o.oo 
4.0 l0.00 15.57 11 35,00 13.74 ;1 4ll.OO 12.37 11 45.00 u.JO 11 o.oo o.oo 
¡,o 30,00 31.49 11 :i:;,oo 27.39 'I 40.00 24.31 11 45,00 21.12 11 o.oo 0,00 

----------------------------------------------------------------------------·-·-----·----·-
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1 Porc:.1nta.Je 1 ttoDent.o 11 PorcentaJe 1 Ho••nt.o 11 Porcent.Je 1 Hount.o 1 
I•e 1 Reshlent.e 11 D• 1 Reshtente 11 De 1 Reahhnte 1 

Acero l[l\ll>:•lll Acero l[Kllx•lll Acero l[K1&x1111ll 

o. 00204 
0.00:!:11 
0.00:!:18 
0.00226 
0.00:!33 
0.002-40 
o. 002 .. a 
o. 00~55 
o. 00262 
o. 00270 
o. 00277 
o. 00204 
o. 00292 
o. 00299 
o. 00306 
0.00:.114 
0.00321 
O .003:?8 
o. 00336 
O.OOJ1J 
o. 003~0 
O, 003~8 
o. 00365 
0.003:72 
o. 00380 
o. 00107 
o. 0039 .. 
0.00402 
o. 00'409 
0.00416 

61707.89 11 
6t9JB,04 11 
7t167o43 11 
71396.06 11 
7,¿23,93 
71851.04 
81077.39 
81302.98 
81527.80 
81751.87 
9,975,10 
9'197.n 
91 419.51 
91640.54 
9' 860. 80 

101080.Jl 1 
101299.05 1 
10r51'.04 1 
101734.26 1 
101950.72 1 
11'166,43 JI 
111 381.37 11 
111595.55 11 
111808.97 11 
12r021,64 11 
121233.54 11 
12r444,68 11 
121655.06 11 
12186 ... 68 11 
131073.5-4 t 1 

0.00424 
0.00431 
o. 00438 
o.OO·H6 
0.00453 
0.004&0 
o. 00.\68 
o. 00"75 
o. 00482 
o. 00490 
o.oo.\97 
o.ooso .. 
0.00512 
0.00519 
o. 00526 
o. 00534 
o. 00541 
0.00549 
0.00556 
0.00563 
o. 00570 
o. 00578 
o. 00585 
0.00592 
o. 00600 
o. 00607 
0.00614 
o. 00622 
0,00629 
o.00637 

13t281.64 
13,499,99 
131695.56 
131901.38 
14'106.43 
14 r310, 73 
14 151'4. 27 
141717.05 

1 14t919,06 
15'120.32 
1So320o8J 
151520,SS 
151719.52 
15r917, 7-4 
16r115,19 
161311.89 
16t507.82 
161702.99 
161897. 41 
171091.06 
17t:!83.95 
17r476.08 
171667. 45 
17,858.07 
19,047,92 
181237.01 
181425.34 
181612 .91 
1Br79Y,72 
i e, 985. n.. 
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11 0.00644 
11 o.00651 
11 0.00659 
11 0.00666 
11 o.00673 
1 f 0.00681 
1 1 o .00688 
11 o.00695 
11 0000703 
11 Q,00710 
11 0.00717 
11 o. 00725 

o. 00732 
0.00739 
0.007-47 
0.00754 
0.00161 

1 
1 
1 
1 
1 
1 
1 

Q,00769 
o. 00776 
Q,00783 
0.00791 
o. 00798 
o .00005 
0.00813 
o. 00820 
0.00827 
o .00935 
0.00842 
o.ooe"\> 
o.ooes1 

191171.05 
19, JS5, se 
19,539,35 
19r722o36 
19, 904. 60 
20 r086.09 
201266.82 
~014-46. 78 
201625.99 
20 1 804. 43 
20r982.12 
211159.04 
211335020 
211510.61 
21,&05,25 
211859.13 
221032.26 
22r204o62 
22' 376. 22 
221547.06 
22t717.14 
22r806o46 
23 rOSS, 02 
231222.82 
2Jr389o86 
23r556o14 
23r72lo66 
2Jr886o42 
2 .. 'oso. 42 

1 241213.66 



DATOS: 

T!llA 12 

:is !Arnde Acero) vs 11! !llooenlo Rnistentel 

!/i!l'as RectanSUlirH SiDl>luente Artadu 

f'< • 150 };Jlt•2 
,. • 4200 ~.1 .. 2 

Sec:cion 

-------------------------------------------------------------------------------------------------------------------------
1 t Wrras => 1 11 11 " 11 
1 Ho, de 1 <•2 Yon11 11 c12 Ton.a 11 ca2 Too.a 11 <•2 Ton.1 " c12 Ton.a 
1 Ile&iSnacjon l As llR 11 As llR 11 As 11! 11 As llR 11 As llR 
-------------------------·-------------------------------------------------------------------------------------------------

--1 2.5 
1 l.O 
1 4.C 

s.o 
-6.0 -
a.o 

10.0 
12.0 

1 1 Barras ='; : 

1 Ha, de 1 
f lltsi.!lnacicn 1 

2.s 
J.O 
4,0 
j,() 

6.0 
a.o 

10.0 
12.0 

0.49 o.oo " 0.71 o.oo 11 
1.21 o.oo " t.98 o.oo " 2.9s o.oo " s.o7 1.97 11 
7,92 14.~4 11 

11.40 10.13 11 

" ca2 Ton.1 11 
As llR 11 

Z.94 o.oo 11 
4.26 9,39 11 
7.6'2 14.3l 11 

11.83 21.04 11 
11.10 o.oo 11 
30.42 o.oo 11 
47.52 o.oo 11 
69.lO ~. )0 11 

0.98 o.oo 11 
1.42 o.oo 11 
2,54 o.oo 11 
3.96 7,93 11 
S,70 11.01 " 10.H 18.41 " 15.84 o.oo ll 

z:.ao o.oo 11 

11 
c;2 Ton.a 1 l 
As HR 11 

3,43 6.83 11 
4,97 9.69 11 
B.6Y 16.43 11 

IJ,86 23,83 11 
19.95 o.oo 11 
35,49 o.oo 11 
55.44 o.oo 11 
79.BO o.oo 11 

¡,47 o.oo 11 1.96 o.oo " 2.45 0.00 
2.tJ o.oo 11 2.84 o.oo 11 3.55 7.05 
3.81 7.54 11 5.08 9.89 11 ¡,35 12.16 
$19-4 11.43 11 7,92 14.84 11 9.90 18.04 
8.SS IS.Be 11 11.40 20.33 11 ¡4,25 o.oo 

15.21 o.oo 11 20.28 o.oo 11 2s.35 o.oo 
~3.76 o.oo 11 31.68 o.oo 11 39.60 o.oo 
J~.20 o.oo 11 45.60 o.oo 11 S7.00 o.oo 

11 11 10 
c12 Ton.a 11 r12 Too11 11 rt2 Ton.1 
ttS HR 11 As HR 11 As llR 

3.9: 7.:S 11 4.H 8.66 11 MO 9.56 

"'ª 10.i-:' 11 6.39 12.'2! 11 7.10 tl.;5 
10.16 18,44 11 11,43 20.37 " J2.70 22.22 
IS.84 o.oo 11 17.82 o.oo 11 19.80 o.oo 
7.!.So o.oo 11 25.65 o.oo 11 29.50 o.oo 
40.S6 o.oo 11 4S.63 o.oo 11 50.70 o.oo 
¿3,¡¿ o.oo 11 71.28 o.oo 11 79.20 o.oo 
1:.:0 o.oo 11 102.60 o.oo 11 w.oo o.oo 

----- ------- -- ·--------- -- ------------------------------------------------------------------- ---------------------------------
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Tltlt.A 13.~ 

S (S..ancion dt Estribos> vs \l! <CorYllt.e rnlstenle total > 

Visas RrcUnsuhres Siwleaent• A111adas 

DATOSI f'c: a 150 Ks/tl2 Seccion: b z 30 c:1 " h = 60 Ca 

m Pu• P >= 0.01 m 
-------~---------------------------------------------------~~-· -----------

Estribos 
-No; de 

DesiWcion 

SePirKion 
Kuiaa 
[<O l 

lll:STRICCIOHES 

V1lores de llu ( Lioitó HX l 

------------------------------------:-....: .... '-~·--·-:...;:_;_:,. __ ..:.., _______ ..,., ___ _ 
2.0 
2.s 
3.o 

·4,0·· 

6.0 

6.16 
JS,ó8 
22.72 
4o.64 
91.20 

·. ;~!__ ,.,_ ;~.-
--

\lu <= 1.s_ 1 rR 1b1d1 roiz t~/·,~}1;~~1ón · s ~-d 12 • 21.so e• 

Yu-<= 2·~0 • rR ·a:·b-~ es ·a~rarr,-a_---pi;{2s~9f>.Tón-: ~7,~s ~~d 14 =- 13.1s c:1 __________________________________ __.:. ______ _:.:_.: .... .:.:.. .... .:.~--~-------------------

1 Estribos 
1 Ho, de 
J Desi!fnacion 1 C ca J 

2.0 5.00 
2,5 5.00 
3,0 s.oo 
4,0 5.00 
6.0 5,00 

11 
\lu 11 

t Ton l 11 

21.u 11 
43,45 11 
59,71 11 

101.10 11 
211.90 11 

11 
s Vu 11 

t co l t Ton l 11 

1~.c.o 14,35 11 
10.c~ 25,34 11 
10.:-0 33,47 11 
i~.oo 54.16 11 
10.00 112.56 11 

11 JI 1 
llu 11 S 'lu 11 Vu 1 

[ co l [ Ton l 11 t ca l [ Ton l 11 [ co l t Ton l 1 

15,00 11.97 11 20.00 10.i? 11 15.00 l~.07 

IS,00 19.JO 11 20.00 16.2S 11 25,00 14,47 
15.00 24.72 11 20.00 20.:i; 11 25.00 17.72 
15.00 38.52 11 20.00 30.69 'I 25.00 26.00 
15.00 77,45 11 20.00 59.89 ll 21.00 49.36 

-------------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No, de \lu 11 Vu 11 Vu 11 \lu 11 Vu 
1 Desi11n1eion 1 C et l C Ton l 11 { C• ] C Ton J 11 r e•] r Ton l 11 [ C'• ] C Ton J 11 ( CI ] C Ton l 1 
.. ------------------------- ------------------------------------------------------------------

2.0 30.00 9.60 11 3:5.00 9.26 11 40.00 9.01 11 45,00 a.et 11 o.oo o.oo 
2.s JO.oo 13.26 11 ?S.00 12.40 11 40.00 11,75 11 45.00 11.25 11 o.oo o.oo 
3,0 J0,00 15.97 11 i:s.oo 14.72 11 40.00 13.79 11 45,00 13.06 11 o.oo o.oo 
4.0 J0,00 22.e1 11 J'j,OO 20.64 11 40.00 18.96 11 45,00 17.!ó 11 o.oo o.oo 
6.0 J0.00 42.34 11 n.oo 37.32 11 40.00 33,56 11 45.00 Jo.63 11 o.oo o.oo 
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DATOS: 

E1tribo• 
No. de 

Desi!!llleion 

2.0 
2.5 
J,O 
4,0 
6.0 

TAU tl.I 

S IS..m<ion de Estriboll •• \ll ICorlante rHillfnlt total l 

Uios Rect.IMularu Si111l1unttr Arudis 

f'c = 150 Wca2 Secdon: b = JO ca x h = 60 C'I 

S1nr1eion 
Kixiu 
e ca l 

6.16 
15068 
22.72 
40.64 
91.20 

1 0000600 l 

IU Pm Plin < P < 0,01 UI 

RESTRICCIOHES 

Volares de \lu ( lhilf HX) S 1 Koxiu l 

\lu <= 1.5 t fR t b t d 1 raiz ti e = 21.68 Ton S = d I 2 = 27,50 ca 

\lu <= 2,0 1 FR t b 1 d t raiz tt e = 28.91 Ton S = d I 4 = IJ,75 ca 

-------------------------------------------------------------------------------------------------------
1 Estribos ll 11 11 JI 1 
1 No. de Vu 11 \lu 11 s Vu 11 \lu 11 s \lu 1 
1 Desi!lnacion 1 e e• l C Too l 11 [ t'I J C Ton l 11 ( CI] C Ton l 11 [ CI J C Ton l 11 C ca l C Ton l 1 
-------------------------------------------------------------------------------------------------------------------

2.0 
2.s 
J,O 
4,0 
6.0 

1 E<tribos 
1 lfo, do 

5.00 
s.oo 
s.oo 
5,00 
5.00 

1 Desl1n1cion 1 C ca l 

2.0 Jo.oo 
2.s 30.00 
J,O J0,00 
4.0 J0,00 
6.0 J0.00 

18.27 11 
40.06 11 
56,32 11 
97,72 11 

214.5! 11 

11 
\"J 11 

C Ton l 11 

6.40 11 
9.88 11 

12.59 11 
19.49 11 
38,95 11 

10.00 u.is 11 
10.00 21.95 11 
10.00 30.0B 11 
10.00 50.78 11 
10.00 109.!B 11 

11 
Vu 11 

C n l C Ton l 11 

J5,00 6,06 11 
35.00 9.02 11 
J5,00 11.34 11 
J5,00 ¡7,25 11 
J5,00 JJ,94 11 

1s.oo 8.77 11 20.00 7.~9 11 15.00 6.87 
1s.oo 15.91 IJ 20.00 12.90 11 :s.oo 11.09 
1s.oo 21.34 11 20.00 16.96 11 25,00 14,34 
1s.oo J5,t3 11 20.00 27.JI 11 25,00 11.62 
15.00 74.07 11 20.00 56.51 11 25,00 45,99 

11 11 
Vu 11 s \lu 11 \lu 1 

C c1 l [ Ton l 11 [ c1 l C Too l 11 C c1 J [ Ton l 1 

40.00 5.80 11 45.00 5.61 11 o.oo o.oo 
10.00 9,37 11 45.00 7,97 11 o.oo o.oo 
40.00 10.40 11 <S,00 9.67 11 o.oo o.oo 
40,00 ¡5,59 11 45.oo H.27 11 o.oo o.oo 
10.00 J0,18 11 45.00 27.25 11 o.oo o.oo 

--------------------------------------------------------------------------- . -· ---------------------------
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TABUI u.e 

S CSeuraclon de Eshibos) vs ~ CCort.nlt mi.tenlo loto! ) 

MTOSI 

EsLribos 
Ho. de 

Drsiwdon 

2.0 
2.5 
J,O 
4,0 
6.0 

SeparKion 
liaxlu 
[ CI ] 

6.16 
15.68 
22.n 
40.64 
91,20 

Setcion: ti : 30 CI X h • 60 ta 

( 0.00204 l 

UIPua P•l'ainm 

RESTRICCIOiES 

Vllorrs de \lu ( Liallt ... ) S C Kaxlu l 

1Ju (:a J,S t: FR a b 1 d l niz rt t = 21068 Ton S•d/2• 27,50 CI 

Yu <• 2.0 t FR t b 1 d t roiz ti e ' 28.91 Ton S=d/4• IJ,75 CI 

-------------------------------------------------------------·----------------

1 EsLribos 1 11 11 11 11 
1 No, de 1 \lu 11 s l/u 11 s \lu 11 s l/u 11 \lu 1 
1 llesi!lllacion 1 [ c1 J [ Ton l 11 [ ca J [ Ton J 11 [ co J [ Ton l 11 [ ca J [ Ton l 11 [ c1 J [ Ton J 1 
----------------------------------------------------------------------------------

2.0 s.oo 17.27 11 10.00 lo.IS 11 15.oo 7,77 11 20.00 6,SB 11 25,00 s.e1 
2.S 5.0! JS,85 11 10.00 20.74 11 ts.oo 14.70 11 20.00 tl.68 11 25,00 9,97 
J,O s.oo SS.ti 11 10.00 28.87 11 lS.oo 20.t2 11 20.00 15.75 11 25.00 lJ,12 
M 5.oo 96.51 11 10.00 49,57 11 15.00 JJ,92 11 20.00 26,10 11 25.00 21.40 
6.0 5.00 213,JO 11 10.00 107.96 11 15.00 n.as 11 20.00 SS.29 11 25.00 44.76 

-----------------------------------------------------------------------

1 Estribos 11 11 11 11 1 
1 }fo, de s \lu 11 s Vu 11 Vu 11 s Vu 11 Vu 1 
1 Desi1n1eioo 1 [ CI ] [ Ion J JI ( CI ] C Ton l JI [ CI ] [ Ion l 11 [Cll] [ Ion l 11 ( CI] C Ion l 1 
------------------------------------ -----------------·------

2.0 30.00 5,40 11 J:l,Qol S.06 11 40.00 4.80 11 45.00 4.60 11 o.oo o.oo 
2.S J0.00 B,66 11 35.00 7.80 11 40.00 7,lS 11 45.00 6.6S 11 o.oo o.oo 
3,0 30.oo u.37 11 J:!,00 10.12 11 40.00 9,19 11 45.00 B.46 11 o.oo o.oo 
4,0 30.00 18027 11 J:!,00 16.04 11 40.00 14,¡¿ 11 45.00 13.06 11 o.oo o.oo 
6.0 30.00 37,74 11 J5,00 32.72 11 40.00 18.96 11 45,00 26.03 11 o.oo o.oo 

--------------------------------------------------------------------------------------------

18E 



1 PorcentaJe ·1 ttor.ento 11 PorcentaJe 1 tto11ent.o 11 Potcent.aJ• 1 Hociant.o 1 
1 De l. Resistente 11 De 1 Ruist.ent.e 11 De 1 Resht.ente 1 
1 Ac&to 1 [ Ktl n 11 J 11 Acero 1 [ Kd x • l 11 Ac.ro 1 [ Kd x 11 l 1 

0.00235 
0.002.\S 
0.00256 
o.0021i6 
o. 00276 
0.00296 
o. 00296 
0.00307 
0.00317 
o.00327 
o. 00337 
0,00347 
0,00358 
o.oo36B 
o. 00370 
0.00308 
o. 00398 
0,00400 
0,00419 
o. 00429 
o. 00439 
o. 00'449 
O.OO·Hi9 

º·ºº"''º o, 00480 
0.00490 
0.00500 
0.00510 
o. 00521 
o.oos:i1 

7,791. 13 
e,1u.1e 
9,437,34 
Br75A,79 
9r079,14 
9,399,39 
9,716.54 

101033,59 
10,349, 5'4 
10r664.19 
101978.14 
111290.78 
11t602.33 
111912.70 
12.222.12 
121 530. 37 
12t037.51 
13.143.55 
13t4'18o '49 
131752,34 
14r055,0B 
141356.72 
141657.26 
1'11956.70 
15t255.04 
1Sr552.27 
1518-48. 41 
16'143.-15 
161437038 
16 1 730. 22 

11 0.00541 
11 0.00551 
11 0000561 
11 o.oosn 
11 o.oos02 
11 0.00592 
11 0.00602 
11 0,00612 
11 0.00623 
11 0,00633 
11 0.006'43 
'1 0,00653 
11 0.00663 
t 1 0.00674 
11 0.00684 
11 0.00691 
11 0,00704 
11 0.00714 
11 0,00724 
11 0.00735 
11 0.00745 
11 o .00755 
11 0.00765 
11 0.00775 
11 0.00786 
11 0.00796 
11 o. 00806 
11 0.00816 
11 0.00826 
11 0.00837 

167 

11,021,95 11 
171312.59 11 
17t602.12 11 
171890.55 11 
181177.89 11 
191464.12 11 
10,7'49.25 11 
191033.29 11 
19r316, 21 11 
191598.03 11 
191879.76 11 
201158.39 11 
20, 436. 92 11 
20171"' ,34 1 1 
20 1 990. 67 1 
211265.89 
21 r540.02 
21191J .04 
221084.96 
22,355.79 
221625.51 
22 1 994 .13 
23r161.65 
n,420.01 
23t693.39 
231957.60 
24' 220. 72 
'241'482. 74 
24t7'43.65 
25100J,.\7 

º'ººª"'' o.ooes1 
0000867 
0000977 
o.ooeee 
0.00898 
0.00908 
0.00918 
0.009'28 
0.00939 
Oo009'49 
0.00959 
0.00969 
0000979 
0.00999 
0.01000 
0.01010 
OoOlO:?O 
0.01030 
0,01040 
o.01os1 
0.01061 
0.01011 
0.01001 
0.01091 
0.01102 
0.01112 
0.01122 
0.01132 
0.011 .. ~ 

251262019 
251519,80 
25.776.31 
261031.72 
261296.04 
26 1539. 25 
261791.36 
271042.37 
::!7 1 292. 28 
2715"1.09 
'271 798, 80 
2e,03s."o 
281290.91 
28' 525. 32 
281768.62 
291010.83 
29.251.93 
291491.94 
291730,04 
29 1 969. 6'4 
30, 205. 3'4 
30,440.9'4 
30t675o4'4 
30t908,8'4 
31'141.1'4 
311372.34 
31t602.44 
311831044 
32r059.Jl 
3~1286.13 



MIOS: 

TABLA t2 

As <ArH dt Amo> YS HR (-nto R11i11tnw> 

Mal.eriales 

f'c • 200 Ki/n2 
t• • 4200 t;~/ca2 

St!crion 

---------------------------------------------------------------------------------------------------------------
1 f Barras => 1 11 11 11 11 
> No. de Cll2 Ton.r. 11 c,2 Ton.1 11 ca2 Torhlill 11 Cl2 Ton.a 11 ca2 Ton.a 
1 Des1~riat:1cr As HR 11 As llR 11 As llR 11 As llR 11 As HR 

" . ... 0.49 o.oo 11 0.98 ú.00 11 1.47 o.oo 11 1.96 0.01 11 2,45 o.oo 
2.0 0,71 o.oo 11 1.42 o.oo 11 2.13 o.oo 11 2.B4 o.e-: 11 3,55 o.oo 
4.0 1.21 º•ºº 11 2.54 o.oo 11 3.81 o.oo 11 5.08 10.~ 11 6.35 12 ... 2 
s.o 1.9e o.oo 11 3.96 7,93 11 5,94 11.66 11 7,92 1s.;-:; 11 9.90 18.68 
6.0 ~.es 0.00 11 s.10 11.n 11 8.55 16.35 11 11.40 21.1' 11 14.25 25.67 
e.o 5.01 10.04 11 10.14 19,08 11 1s.21 21.12 11 io.18 o.~.., 11 ¡5,35 o.oo 

:j,0 7.92 15.25 11 IS.84 20.05 11 23,76 o.oo 11 31.68 o.e-: 11 39.60 o.oo 
1~.o ll.40 21.11 11 22.80 o.oo 11 34.20 o.oo 11 45.60 o.e-: 11 57.00 o.oo 

-------------- ------------------------------------------------------------------------- . -------- --------------------------
1 t Bnru =: ! 11 11 11 11 10 
1 Ho. <ie 1 c12 ron •• 11 ca2 Ton,1 11 Cl2 Ton1111 11 CI~ Ton.a 11 ca2 Ton.1 
1 l\esi!lnacion 1 As HR 11 As llR 11 As llR 11 As HR 1( As HR 
-----------------------------------------------------------------------------------------------------------------

~.5 ~. 94 o.oc I! 3.43 o.oo 11 3.92 1.es 11 4 .41 a.~ 11 4.90 9,n 
J,O 4.~~ 8.50 11 4,97 9,85 1( 5.68 11.19 11 6.39 12.« 11 7.10 13.78 
4.0 7.61 14,71 11 8.81 16.94 11 10.16 19.11 11 11.~3 21.= (( 11.10 23.27 
5.0 11.88 21.95 :1 13.86 25.08 11 15.84 18.05 11 t7.82 30.87 11 19.80 o.oo 
¿,o 17.10 29.86 11 ¡9,95 o.oo 11 22.so o.oo 11 25.65 o.OG 11 28.50 o.oo 
?.O 30,41 o.oo 11 35,49 o.oo 11 40.56 o.oo 11 <5.!3 o.oo 11 50,70 o.oo 

10.0 47.51 o.oo 11 55,44 o.oo 11 63.36 o.oo 11 71.28 O.O'; 11 79.20 o.oo 
12.0 68.40 o.oo 11 79.80 o.oo 11 91.20 o.oo 11 10'.60 o.e-: 11 114.00 o.oo ------- --- -------------------------------------------------------------- ----- ------ ---- ----- -- ------------------------------
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DAIUSl 

Estribos 
No, de 

llHi!lnlCion 

2.0 
2.5 
3,0 
4,0 
6.0 

TARA 13.A 

s 1s ... uc1"' dt C.tribosl n \IR (Cor\Mrto mhlfnto tot.1 > 

t'r • 200 h/~ 5t«ion: b • 30 CI X h • 60 ta 

SePlracion 
Kaxiu 
e <1 l 

6.16 
15.68 
22.22 
40,64 
91.20 

IU Por• P )a OoOI U1 ·-----------------------------------
RESIRICCllM:S 

Volorrs de Vu < Li1llo 11• l s ( Kul11 ) 

1Ju ~= t,5 & FR t: b l d a nit U e • 25,04 Ton S=d/2• 27,50 Ctl 

Vu <• 2.0 • Fii • b l d l 11lz ti o • 33,39 Ton S•d/4= 13,75 ca 

--------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de s Vu 11 s Vu 11 s 'Ju 11 s Yu 11 Yu 1 
1 Desisnacion 1 [ co ) C Ton l 11 [ OI 1 C Ton l 11 [ co 1 C Ton 1 11 [ 01 ] C Ton l 11 [ <• l C Too l 1 
-----------------------------------------------------------------------------------------

2.0 s.oo 22.59 11 10.00 15.47 11 15.oo IJ,09 11 20.00 U,9l 11 25,00 11.19 
:!.5 5.00 44.56 11 10.00 26.45 11 15.00 20.42 11 20.00 17.40 11 25,00 ¡5,59 
J,O 5,00 60,BJ 11 10.00 34,59 11 t5.oo 25,84 11 20.00 21.46 11 25,00 18.84 
4.0 s.oo 102.22 11 10.00 55,29 11 15.00 39.64 11 20.00 Jl,81 11 25.oo 27.12 
6.0 5.00 219.02 11 10.00 113.68 11 15.00 78.57 11 20.00 61.01 11 25,00 50.48 

------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. de Vu 11 Yu 11 Vu 11 Vu 11 s Vu 1 
J Pesisnacion 1 [ <• l C Ton l 11 [ C'll l C Ton l 11 r 01 J C Ton l 11 [ 00] C Ton l 11 r col C Too l 1 
----------------------------------------------------------------------------------------

2,0 JO.oo 10.12 11 lS.00 10.38 11 40.00 10.!2 11 45.00 9.93 11 o.oo o.oo 
2.S :M.oo 14.:IB 11 JS,OO IJ,52 11 40.00 12.87 11 45.00 12.37 11 o.oo o.oo 
J,O J0,00 17,09 11 JS,00 15.84 11 40.oo 14.90 11 45,00 H.17 11 o.w o.co 
4.0 30,oo 23.99 11 JS,00 21.75 11 40.00 20.08 11 45,00 10.n 11 o.oo o.oo 
6.0 JO.oo 43.46 11 JS,oo 38.44 11 40.00 3M8 11 45,00 Jl.75 11 o.oo o.oo 
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TAllA u.a 

S <S..1rocion do E•lribol) YI \111 <CorU.te rt1hlml.t lot.11 ) 

Vl!IH Rt<U..Ul1m Sl1Pltlff1t. AraadH 

DATOS: l'c • 200 1Wco2 SKciont b ~ 30 et x h • 60 e• 

( 0.00610 ) 

m P1r1 l'lln < P < 0.01 m ---------·----- .. ---------------·----
Ellribo• 
No, do 

Desitnacion 

2.0 
2.5 
3.0 
4.0 
6.0 

SIP1r1elon 
l!ldu 
[ C1] 

6.16 
15.68 
22.n 
40.64 
91.20 

RESTRICCIOll:S 

U1lar.s dt Yu 1 Li1ile 11X l S ( l!lxiN) 

Yu <• ¡,5 * FR a b a d * niz ta e • 25,04 Ton S • d I 2 ~ 27,50 ca 

Yu <• 2,0 l FR 1 b t d a uh ti e = JJ,39 Ton S • d I 4 • 13,75 ca 

-------------------·-----

1 blrlbo• 11 11 11 11 1 
1 No. do s Yu 11 s Yu 11 s Yu 11 s Yu 11 s Yu 1 
1 lifsilln1Cion 1 [ CI ] [fon l 11 [ C1 l [ Ton ] 11 e ca l e Ton l 11 1 ca l 1 Ton l 11 1 ca l Clan] 1 
---------------------------·----.. --------------------·-----------·-·------------------

2.0 5,00 19.00 11 10.00 11.88 11 15.00 9,50 11 20.00 Bol! 11 25,00 7.60 
2.5 5,00 40.69 11 10.00 22.58 11 15.00 16.55 11 20.00 13.53 11 25,00 u.n 
3.0 s.oo 56.95 11 10.00 30,71 11 1s.oo 21.97 11 20.00 ¡7,59 11 25.00 14.97 
4.0 S.M 911,35 11 10.00 Sl.41 11 1s.oo 35.76 11 20.00 27.94 11 25.00 23,25 
6.0 5.00 215,14 11 10.00 109.81 11 15.00 74.70 11 20.00 57,¡4 11 25,00 46.61 

--------------------------------------------------------------------------------------------------------
1 Eslribos 11 11 11 11 1 

1 "'" de 1 s Yu 11 s Yu 11 s Vu 11 s Yu il s Yu 1 
1 llnl"'1acion 1 [ CI J 1 Ton l 11 [ CI ] C Ton l 11 [ CI ] 1 Ton l 11 ( C1] C Ton l 11 [ CI] l Ion l 1 
--------------------------------------------------------------------------------

2.0 30.0oO 7,13 11 JS,00 6,7'1 11 40,00 6.Sl 11 45.00 6.l4 11 o.oo o.oo 
2.s 30,00 !O.SI 11 35,00 9,65 11 40.00 9.00 11 45.00 a.50 11 o.oo o.oo 
3,0 :io.oo 11.22 11 35,00 11.97 11 40.00 11.ol 11 45,00 10.:io 11 o.oo o.oo 
4.0 :io.oo 20.12 11 J!i.00 17.88 11 40.00 16.21 11 45.0ol 14,90 11 o.oo o.oo 
6.o 30.0ol 39.58 11 JS.00 34,57 11 40,00 30.81 11 45,;~ 27.88 11 o.oo o.oo 
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DATOS: 

Estribos 
lloo de 

DH!fnleion 

2.0 
2,5 
1.0 
4,0 
6,0 

TAll.A 11,c 

S cs .. ancion de Estribos> vs \IR CCortMlle rtsulente loul J 

Yius bc:U...llres Si .. 1-.te Ar...r.s 

re • 200 ICl/cl2 Srttion: b • 30 re x h • &(' ce 

Snar1eion 
Kixiu 
CC9l 

6.16 
15.611 
22.n 
40,64 
91.20 

< o.oom > 

"1 Par1 P lil' Plin m 

R!:STRICClllES 

Vllores de \lu e u111e ux > 

\lu <• ¡,5 * FR * b * d t niz N e • 25,04 Ton 

\lu <= 2.0 1 FR t b t d t niz N e = 33,J? Too 

S 1 ili•lu) 

S•d/2• 27,50 .. 

S•d/4= l!o7S CI 

----------------------------------------------------·----------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ha. de s \lu 11 \lu 11 s \lu 11 s \lu 11 s \lu 1 
1 Desiwcion 1 l ca J l Too J 11 Cnl l Too J 11 ¡.,.¡ l Too J 11 [ CI J l Too J 11 [ "'J !Tool 1 --------------------------------------------------------------------------------------------

2.0 s.oo ¡7,95 11 10.00 10.82 11 15.00 8.45 11 20.00 7.26 11 25.00 6.55 
2.s s.oo l9.l6 11 10.00 21,:?S 11 15.00 1s.21 11 20.00 12.19 11 25,00 10.lB 
3.0 5.00 SS.62 11 10.00 29.lB 11 15.00 2(1,63 11 20.00 16.26 11 25,00 13,64 
4,0 s.oo 97.02 11 10.00 so.os 11 15.00 ¡4,43 11 20.00 26.61 11 25.00 21.91 
6.0 5.00 213,81 11 10.00 108.48 11 15.00 7J,J6 11 20.00 55.81 11 25,00 45,27 

1 Estribos 11 11 11 11 1 
1 Ha. de 1 s Vu 11 s \lu 11 s \lu 11 s \lu 11 \lu 1 
1 l!osi:n:c!co 1 [ e: l [ Ten J 11 [ e: l [ Tco l 11 [ e; J [ T"'1 J 11 [e; l [ Tc:i l 11 e e; J [ Tco l 1 
----------------------------------------------------------------------------------------------------------

2.0 J0.00 6.07 11 l5.00 5,74 11 40.00 5,48 11 45.00 5,29 11 o.oo o.oo 
2.5 J0.00 9.18 11 l5.00 B.31 11 40,00 7.67 11 4S.OO 7,¡¿ 11 o.oo o.oo 
J,O J0,00 11.119 11 JS.00 10.64 11 40.00 9.70 11 45.00 9,97 11 o.oo o.oo 
4.0 J0.00 18.79 11 JS,00 16.55 11 40.00 14,07 11 4S.OO ll.57 11 o.oo o.oo 
6.0 10.00 l8.2S 11 l5.00 33.24 11 40.00 29,47 11 ~s.oo 26.55 11 o.oo o.oo 

-------------------------------------------------------------------------------------------------------
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TABLIFtl 
- "''·· ,. 

P CParc'•nLaJe di iic9to) ·vs'.tiR (Haaenta RHht•nh> 
-, ' <<.-·_ :2'.-:·( ... ,-.·-., 

Ul•.n Réchntúl"•~res S·h .. l~~ent• Arudas 

:·. ';" )'' .. : .. ~--· 

f'.c • 250 · K•le•2 
fv ~ '4200 Ksi:/cia2 

-Seccion 

b ·• JO e• 
h • 60 ca 

1 PorcP.nL•J• 1 Ho••nt.o 11 Porcent.aJe 1 Ho••nto 11 Porcent.•J• 1 Hoaento 1 
1 De 1 Resistente 11 De 1 Resistente 11 D• l R1nistentel 
1 Aeeri> ICK•Kalll Acero ICK!l>i•lll Acera ICKaxall 

--------------------- --- --------- -------------- ---------------- ----------------
0.00243 9,745.49 11 o.o06:i& 201685.96 11 0.01048 31 ,319.47 
Oo00.::!76 91164.56 11 0.00669 211061.46 11 0.01062 31 ,651.41 
o. 00289 9,:;02.10 11 o. 0060.::! 211435. ~2 11 0.01075 311981.90 
o .0030'2 91998.35 11 o .00695 21,eoe.12 11 o.01oee 32,310.94 
o.00J1s 10,413,04 11 0,00708 22t179.27 11 0.01101 32t63B.S2 
0.00329 101826.33 11 0.00121 221549.97 11 0.01114 321964.66 
0.0034.::! 111.::!38.14 11 0.00734 221917 • .::!1 11 0.011.::!7 33, 289. 34 
0.00355 111 648,50 11 0.00747 231284 .01 11 0.01140 33 I 612. 57 
o. 00368 121057.40 11 o. 00760 23t649.35 11 O.OJ 1S3 33, 934. 3'4 
O,OOJIH 121464 ,86 11 o. 0077<t 241013.:?4 11 o. o 1166 3'4, 254. 67 
o. 00394 121870.86 11 o. 00787 241375.68 11 0.01179 3'41573.54 
o .00407 13 •275 +41 11 o .ooeoo 24•736.66 11 0.01192 34 1 890, 96 
o. 00420 131678.51 11 0.00813 251096. 20 11 o. o 1206 3Sr206,93 
0.00"33 14,ooo.1s 11 o.000n 2Sr454.:?8 11 0.01219 351sn.H 
0.00446 1'41480.35 11 o. 00839 2s,a10,91 11 0.01232 35183'4.51 
a. 004S9 14,(179,09 11 0.00852 26' 166. 08 1 0.01~15 36'146.12 
0.00472 1s1 276. 38 11 0.00865 261519.81 o.012se 36r456o28 
0.00-486 151672.22 11 o. 00878 26r872.0B 0.01271 361764 ,99 
0.00499 161066.60 11 0,00891 271222.90 o. 01284 371072.24 
o. 005\ 2 161-459 ,54 11 0.0090'4 271512.27 0.01297 37 r 378. 04 
o. 00525 161851.02 11 0.00918 271920.18 o. 01310 371682.39 
0.005l8 1 171241.05 11 0.00931 281266.65 o.01323 371 985. 29 
0.00551 171629. 62 11 0.009-4-4 281611.66 0.01336 39, 286. 7-4 
o.oo:Sá4 181016.75 11 0.00957 281955.22 0.013"9 381586.73 
o. 00577 181-40.::!. -42 11 o, 00970 29, 297. 32 0.01363 30,a0s.21 
0.00590 1Br786,64 11 o .00983 291637,98 0.01376 391182036 
o. 00603 19t169,41 11 t), 009º6 291977.19 o.01~r9 3?1~73.00 
0,00616 1915!;0. 72 11 0.01009 101314 ,93 O, Ot-102 391772.19 
0.00630 191930.59 11 0.01022 301 651. 23 0.01415 '400064.92 
o. 006.,3 1 201309,00 11 0.01035 1 301986,08 0.01428 1 '401356.20 
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DATOSl 

mu12 

A• !Aru df Acerol "' llR !lloolnlo Rnistentel 

!Jisos R~tar,Julins SilPlHent.l Ar11das 

M1ttri1les 

r e = 250 K!/ca2 
h = 4200 K!/<a2 

Seccion 

b=JOca 
h11t60c• 

--------------------------------------------------------------------------------.. --------------------------------
1 t Barras => 1 ¡; 11 11 11 
1 Hii. de 1 c112: Ton.• 11 CI~ Ton.a 11 Cl2 Ton.1 11 l'a2 Ton.a 11 Cl2 Tocha 
1 Dni!U'lacion 1 As "R 11 As l1F; 11 As ltR 11 As llR 11 As l'il 

2.s 0.49 o.oo " o.is o.~o 11 J,47 o.O<! 11 J,96 o.O<! 11 2145 0.00 
3.0 0.71 o.oo 11 l.42 O.O<! 11 2113 o.O<! 11 2.84 o.oo 11 J,55 o.O<! 
4,0 1.~7 o.oo 11 2.54 o.oo 11 J,81 o.oo 11 5,oe lo.16 11 ¡,35 12.57 
5,0 1.9a o.oo 11 J.96 o.?O 11 5,94 11.00 11 7,92 15.49 11 9.90 19.06 
6,0 2.0s º'°' !! 5,70 ll.34 11 a.SS 16.64 11 Jl,40 21.68 11 14.25 26.~7 

a.o s.01 10.14 11 10.ll 1i.1e 11 1s.21 28.02 11 20.28 JS,76 11 25,35 o.oo 
lO.O 7.92 15.49 11 15.84 29.03 11 23.76 o.oo 11 31.6a O.O<! 11 J9.60 o.oo 
ll.O 11.40 a.oa " 22.so 39.:l 11 J4.20 o.oo 11 45.60 O.O<! 11 57.00 o.O<! 

----------------------------------------------------------------------------------------- . ---------------------------
1 t Barras => 1 11 11 11 11 10 
1 "º' de 1 ca2 Ton.a 11 ca2 Ton.1 11 c12 Ton.a 11 cal Ton.1 11 c12 Ton.a 
1 Desi!lnlcion 1 As !IR 11 .\s ltR 11 As HR 11 As llR 11 As llR 

2.5 2.94 o.~; 11 3.U o.oo 11 3,92 o.oo 11 4,41 8.a7 11 MO 9,al 
3.o 4.26 O,J: 11 4,9; ;,;s 11 5,¿a !1.31 11 &.37 lZ.!5 11 7.10 !J.~ 
4.0 7.tJ2 14.'• 11 9,89 !7.25 11 tv.16 1M2 11 11143 21.73 11 !1.70 23.69 
S,O u.es 22.so 11 13.86 ¡5,!)2 11 IS.S4 29.03 11 17.92 32.ll 11 19.80 3:5.06 
6,0 17,lO 31.00 11 19.95 35.28 11 22.BO 39.31 11 25,65 o.oo 11 23,50 o.oo 
a.o JO.U O.Oc 11 35,49 o.oo 11 40.Sb o.oo 11 45.63 o.oo 11 50,70 o.oo 

10.0 47.ll o.oo 11 55,44 ?.:>O 11 ¡3,3¡ o.oo 11 11.1a o.oo 11 79.20 o.oo 
1~.o 68,40 o.ov 11 79.80 ~ ·"° 11 91.20 o.oo 11 102.60 o.oo 11 rn.oo 0.00 ------------------------------------------------------------------------------------------------------------------------
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DATOS: 

Estribos 
.... dt 

Dniwclon 

s cs.. .... 1oa dt Elbibosl vs wt Ctar\lnte mis\lnt. totel 1 

f'c • 250 (4/ca2 SrttiQ'l:b: 30cti JC hs 601:'1 

m Piro P >• 0.01 m ·---------------------------·---------
S.1r1Cion 

ltll:iu 
[ Cll ] 

llESTRICCIOhtS 

V•lorn de \lu ( Li•ite ... l 5 ( ft1xJ11 1 

----------------------------------------------------------
2.0 
2.s 
3.0 
4.0 
6,0 

6.16 
IS,68 
22.n 
~.64 

91.20 

\lu <• 1.s • FR • b 1 d • r•h ti e • 29,00 Toa 

\lu <= 2.0 t fR f b t d l roiz Ne • 37,JJ Ton 

S • d J 2 • 27,50 m 

S • d / 4 = ¡3,75 t1 

·------------------·----------------------------

1 Estribos 11 11 11 11 1 
1 No, dt 1 \lu 11 s \lu 11 s \lu 11 s l/u 11 s \lu 1 
1 9rsiwcion 1 e t1 l C Ton l 11 C 01 J C Too l 11 [ t1 l C Too l 11 [ ca l e Toa l 11 C t1 J [ Ton l 1 

2.0 s.oo 23,sa 11 10.00 16.45 11 15,00 14.08 11 20.00 12.89 11 25,00 12.18 
2.s 5.00 45,55 11 10.00 27.41 11 15.00 21.~ 11 20.00 18.38 11 25,00 16.57 
J,O 5.00 61.81 11 10.00 35,57 11 is.DO 26.BZ 11 20.00 22.45 11 25,00 19,Sl 
1.0 5,00 101.21 11 10.00 56.27 11 15.00 40.62 11 20.00 32.80 11 15.DO 28.10 
6.0 5,00 220.00 11 10.DO 114.66 11 15.00 77,55 11 20.00 62.00 11 25.DO 51.16 

---------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 ... dt 1 s \lu 11 \lu 11 s l/u 11 s l/u 11 s \lu 1 
1Dni.....,lan1 [ti l C Tan J 11 [ti 1 C Tan l 11 [ca 1 C loo 1 11 [ ti l C Too 1 11 [ti 1 C Ton 1 1 
---------------------------------------------------------------------------------------

2.0 JO.DO 1!.70 11 35.00 lt.16 11 40.DO 11.11 11 45.00 10.91 11 o.oo o.oo 
2.s 10.00 15,37 11 35.00 ¡4,50 11 ~.DO ¡3,s¿ 11 4S.DO 11.35 11 o.DO o.oo 
J,o J0.00 10.oe 11 35.DO 16.BJ 11 10.00 IS,8? 11 45,00 15.16 11 o.oo o.DO 
1.0 JO.DO 24.99 11 35.DO 22,74 11 ~.DO 21.06 11 IS.DO 19.76 11 o.oo o.oo 
6.0 JO.DO 44,44 11 35.DO 39.42 11 ~.DO 35.66 11 45.DO 32.74 11 o.oo O.DO 

-------------------------------------------------------------------

194 



DATOSI 

Estribos 
lloo dt 

DHl!ln1dCW1 

2.0 
2,5· 
J,O 
4.0 
6,0 

1 Esl,il><>S 
1 No. de 1 
I Dtsitn1Cloo 1 [ Cll l 

TMU u.a 

S !S..arocion dt Eslribosl ., \IR !CorU.le misltnl<P \oltl l 

Viu1 Rtcl.Wuhm Si.,.leornle Artldls 

t'c • 250 h/c:a2 Secdont b s 30 c. x h • 60 e11 

1 0.00630 ) 

IU Pm Pain < p < 0.01 m 

RfSTRICCIOllES 
StPlracion 

illxiN 
Cc:ol 

V1lom dt Vu 1 LÍlilf NX ) S { KaxiN ) 

6.16 
27;soca, 

1 
15.1.8 Vu ·:• 1,5 1 FR 1 b a d a raiz 11 e • 28.00 ,.., e úll/2~, 1 
22.n L 1 
40.64 Vu <• 2.0 1 FR 1 b a d 1 rdz 11 e • 37,Jl Too S•d/4•. 13,75 .ca 1 
91,20 1 

11 11 11 11 1 
Vu 11 Vu 11 Vu 11 s Vu 11 s Vu 1 

C Ton l 11 [ca J [ Ton l 11 e ca J CTonlll Ccol C Ton l 11 e cal C Too 1 1 
------------------------------------------------------------------------------

2.0 5.00 19.64 11 10.00 12.52 11 15.00 10.14 11 20.00 e.~ 11 25,00 B,24 
2.5 s.oo 41,JO 11 10.00 23119 11 1s.oo 17.IS 11 20.00 14,13 11 25,00 12.12 
3,0 5,00 57,56 11 10.00 Jl.32 11 IS.00 22.57 11 20.00 10.20 11 25,00 IS.57 
4,0 5.00 98.96 11 10.00 52,02 11 1s.oo ]6,]7 11 20.00 28,SS 11 25,00 23.85 
6.0 s.oo 215.75 11 10.00 110.u 11 15.oo 15,30 11 ;.>0.00 57,75 11 25,00 47.21 

------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. de 1 Vu 11 Vu 11 Vu 11 Vu 11 \'u 
1 llosi....,lon 1 C r1 l C Ton J 11 ( t'I] CTonl 11 [ Ca l e Ton J 11 Ccol e Too l 11 [Cll] C Ton l 1 
-------------------------------------------------------------------------------------

2.0 30.oo 1.n 11 JS,00 7,43 11 40.00 7,17 11 45,00 6.98 11 o.oo o.oo 
2.s 30.00 11. 11 11 JS,00 10.25 11 40.00 !o61 11 45.00 9.10 11 o.oo o.oo 
1.0 J0.00 IJ,Ql 11 JS,00 12.SS 11 40.00 11.61 11 45.00 10.9! 11 o.oo o.oo 
4,0 30.00 20.n 11 35.00 IB.49 11 40,00 16.Bl 11 45,00 IS.SI 11 o.oo o.oo 
6.0 30.00 40,19 11 35.00 JS,17 11 40.00 Jl,41 11 IS.00 2B.49 11 o.oo o.oo --------------------------------------------------------------------------------------------
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TilllA u.e 

S lSePoraclon do E1lribosl vs W <Corhntl roslslenlt toltl 1 

lli\TOS: t'c • 250 Wts2 Section: b • 30 Cll x h e 60 Cll 

< o.oom 1 

mPm P =PslnSU -----·------·------------------·----------------·----
Estribos 

"'" do DnlSl\IC:lon 

2.0 
2.5 
J,O 
4,0 
6.0 

1 E1tribos 1 
1 Ha. de 1 s 
1 llesi!!notion 1 [ co J 

Ser1r1cion 
Kad11 
[ .. J 

6.16 
15.68 
22.n 
40.64 
91.20 

11 
\1u 11 

e Ton J 11 

RESTRICCIDll:S 

Volartt do \1u ( Llailt ... 1 8 ( 111><111 1 

\1u <• 1,5 t rR t b • d t rliz ti t • 28.00 Tan S • d I 2 • 27.SO C9 

\1u <• 2.0 t rR i b t d t nlz ti t • 37,JJ Tan s • d I 4 • IJ. 75 CI 

11 11 11 1 
\1u 11 s \1u 11 s \1u 11 \1u 1 

e co J e Ton J 11 Cc:ol !Tonl 11 e c:o J e Ton J 11 e " J C Tonl 1 
-·-·---------------------------··-------------------------------

2.0 5.00 18.54 11 10.00 l1.4Z 11 15.00 9.04 11 20.00 7.86 11 25,00 7,14 
2.5 5,00 39,e:¡ 11 10.00 21.74 11 15,00 15,70 11 20.00 12.68 11 25,00 10.87 
J,O s.oo :56.11 11 10.00 29.87 11 1s.oo 21.12 11 20.00 16.75 11 25,00 14.12 
4.0 s.oo 97,51 11 10.00 50,57 11 15,00 34.92 11 20.00 27.10 11 25.00 22.40 
6.0 s.oo 214,30 11 10.00 108.96 11 15.00 13,e:¡ 11 20.00 :56.JO 11 25.00 45.76 

---------··-----------·-----·--------·--------·-------·---------------------------------·-
1 Estribos 11 11 11 11 1 
1 Ha. de 1 5 \1u 11 5 \1u 11 5 \1u 11 5 \1u 11 5 \1u 1 
1 O.sl!ll\Otlon 1 e os 1 C Tonl 11 e os 1 C Tan l 11 e " 1 C Too l 11 e os 1 C Ton l 11 e os 1 C Ton l 1 
------·----------·------------------------------------ -------

2.0 30.00 6.67 11 JS,00 6,JJ 11 40.00 6.08 11 45,00 5.se 11 o.oo o.oo 
2.s 30,00 9.66 11 JS,00 e.so 11 40,00 8.16 11 45,00 7.&S 11 o.oo o.oo 
J,o 30,00 12.37 11 JS,00 11.IJ 11 40.00 10.19 11 45,00 9.46 11 o.oo o.oo 
4.0 30.00 19.27 11 JS,00 17.04 11 40,00 15.36 11 45.00 14.06 11 o.oo o.oo 
6.0 J0.00 JB.74 11 JS,00 JJ.72 11 40.00 29.96 11 45,00 27.04 11 o.oo o.oo 

----------------·------·--·------------------------------·-·--------------------------------

196 



1 PorcentaJe 1 Ha11ent.o 11 Porc-enlaJe 1 Ha11•nt.o 11 Parcent.aJe 1 Ha11ent.a 1 
1 De 1 Resistente 11 De 1 Re&ist.ent.• 11 De 1 Resist.ent.el 
1 Ar.•ra ICK!ll>e11lll Acera ICK•>e•lll Acero ICK!l>e11ll 

o. 00288 
O. 0030.t\ 
o. 00320 
0,00336 
o. 00352 
0.00368 
o. 00384 

o.ºº"ºº 0,00'416 
0,00432 

º·ºº""'ª 0,0046 .. 
o. 00480 
o. 00496 
0.00512 
0.00528 
0.00544 
0,00560 
o. 00576 
0.00593 
o o 00609 
o. 00625 
0000641 
O,Oüó!i7 
0.00673 
0.00689 
0.00705 
0.007:'!1 
0.00737 
0.00753 

91609.29 
10, 1240 20 
10t638o30 
l t '150058 
11 r661,06 
121169,72 
12r676,57 
13r181.ól 

1 13r684,0J 
1"'186025 
14, 685. 85 
15'183,64 
15 1 679. 62 
16'173,78 
16r666.1"1 
171156,68 
1716"'5."11 
181132.33 
181617. '43 
19'100.72 
19r582.21 
20r06t .87 
201539073 
:!1101!;. 7C 
21r .. 90o01 
21t962 ... J 
22' 433. º" 
221901.8"1 
2313680 82 
231833099 

11 0.00769 
11 o.001es 
11 o.ooeo1 
11 o .00817 
11 0.00033 
11 o.ooB-49 
11 o. 00865 
11 0000881 
11 0.00091 
11 o .00913 
1 t 0.00929 
11 Q.009'45 
11 0.00961 
11 0.00977 
11 0.00993 
11 0.01009 
11 0.01025 
11 o .010"1 
11 ºº 01057 
11 0.01073 
11 0.01009 
11 0001105 
11 0001121 
11 o .01137 
11 0.01153 
11 0001169 
11 0.01105 
11 0.01201 
11 ºº 01:-n 
11 0001233 
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2'41297.35 
2'41758.90 
251218164 
251676,56 
26'132,68 
261586.98 
271039,46 
27 r '490 .t 4 
271939,0l 
28 '386 o 06 
28r83l.30 
29127 ... 72 
29r716o34 
30r 156.14 
301594.14 
311030.32 
31r"16'4,68 
3lr897,2'4 
32r327o 98 
32r756o9l 
331184,03 
33' 609. 3'4 
3'4' 032. 84 
3<tt'15'1 o'S'1 
3 .. 1874.39 
3Sr292,'45 
35, 708. 69 
361123013 
36t53'S,7'S 
3iu946,'S6 

0.012'49 
o 001265 
0~01201 

0.01297 
o 001313 
o 001329 
o .013'4'5 
o .01361 
0.01377 

1 0.01393 
1 Oo01'409 
1 o .01'425 

11 O ·01 <tH 
11 0001457 
11 o ·0147'4 
11 o ·01490 
11 ()001506 
11 0001s22 
11 0.01538 
11 0.0155'4 
11 0.01570 
11 0001586 
11 0.01602 
11 0001610 
11 0.0163'4 
11 0.01650 
11 0001666 
1 t 0001682 
11 0001698 
11 o ·01714 

371355056 
37' 762. 75 
38rl68ol2 

1 'lS1571.69 
38 1 973. 44 
391373037 
39 1 771 'so 

1 "'º' 167 081 
1 '401562.32 

401955001 
4113'45088 
411734095 
"'2rt:n.20 
42r507o65 
'421891.28 
431~73009 
431653.10 
'44r03lo29 

""'"º7º67 
'4'4 r782o:!4 
"'5'155.00 
'4:5152509'4 
.. 5,995,09 
.. 6.262.'40 1 
46t627o91 
46t99lo61 
'471353049 
471713.56 
49,011.02 
'48t42Bo27 



DATOSI 

IAIUI t2 

•• tA:'!a de Acero> "' llR Olo•nlo Rrsis\tn\tl 

IJtias Red.in~hru Si.,ltNnle Arudn 

f < = 300 ~ICl2 
,. = 4200 1Wt12 

Seccion 

------------------------------------------------------------------------------------------------
t Banas =~· 1 11 11 3 11 11 

1 Ko. dE 1 c1'2 Ton.1 11 co2 Ton.a 11 co2 Tan.1 11 co2 Ton.1 11 ca2 Tan.1 
1 tlni*'•icion 1 As llR 11 A• KR 11 Ao llR 11 At llR 11 As llR 
------------------------------------------------------------------------------------------------------------

~.s 0.49 o.oo 11 0.99 o.oo 11 1,47 o.oo 11 1.96 o.oo 11 2,45 o.oo 
J.O 0.11 o.oo 11 1.42 o.oo 11 2.11 o.oo 11 2.84 o.oo 11 J,55 o.oo 
4.0 1.21 o.oo 11 2.~ "'°º 11 3.91 o.oo 11 5,oa lo.lJ 11 6,JS 12.68 
5.0 1.911 o.oo 11 J,9ó o.oo 11 5.94 11.11'1 11 7,92 15.65 11 9.~ 19,JI 
6,0 2.05 o.oo 11 5,¡t') 11,43 11 8.55 16.83 11 11,40 22.01 11 14.25 26.9' 
a.o 5,01 10.21 11 10.14 19.)'l 11 1s.21 28.62 11 2o.211 36,83 11 25,35 44,37 

10.0 7,92 15.65 11 15.84 29.68 11 23.76 42.07 11 Jl.68 o.oo 11 39.60 o.oo 
1~.o 11.40 2~.01 11 22.80 40.66 11 34.2C o.oo 11 45.60 o.oo 11 57,00 o.oo 

------------------------------------------------------------------------------------------------------------

1 1 Barras =) 1 11 11 11 11 10 
1 No. de 1 tl2 Ton,1 11 co2 Ton.1 11 ca2 Ton11 11 ca2 Ton.1 11 c•2 Ton.1 
1 Desi!nocion 1 As llR 11 As llR 11 As llR 11 As llR 11 A• HR ------------------------------------------------------------------------------------------------------------------

:.s 2.94 o.oo 11 3,43 o.oo 11 3.92 o.oo 11 4,41 o.oo 11 4.90 9.88 
3,0 4.:6 o.oo 11 4,97 10.01 11 5.68 11.39 11 6.39 12.76 11 1.10 14oll 
4.0 7.62 15.09 11 8.11'1 17.46 11 10.16 19,70 11 11,43 22.07 11 12.10 24.31 
5.0 11.00 ::.87 11 13.il/. 26132 11 15.84 29.68 11 17.82 32.93 11 19,BO 36.00 
6,0 11.10 31.76 11 19.95 36,31 11 22.eo 40.66 11 25.65 44,7¡ 11 r.i.so 1)100 

e.o JO,~Z o.oo 11 35.41 o.oo 11 40.Sb o.oo 11 45.63 o.oo 11 50.70 o.oo 
10.0 47.52 o.oo 11 55.44 o.oo 11 63.36 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 60.40 o.co 11 79.11() o.oo 11 91,20 o.oo 11 102.60 o.oo 11 114.00 o.oo 

------------------------------------------------------------------------------------------------------------------------
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DATDSI 

1 
1 E•lrlb.:>s 
1 No. do ' 
1 · Des1111..,ion 

TAilA tJ.A 

S <S..mclon dt Eslrlboll v< YR <Corton\t mi1\tn\t lolol l 

f'c • 300 Wc1Z Seccion: b = lO cti x h s 60 n 

llt P1r1 P >= 0.01 Ut 

Sfparacion 
tta;;iaa 
C cal 

Rl:STR!CCIOllES 

V1lores de '111 ( li1i\t ... ) S < llaxlu) 

···-·---·········-·······-····-----------····----------···--····------
1 2.0 
1 2.5 
1 3;0 

'1 4.0 
··I ''·º 

1· Eslrlbos 
1 No. de 

; 1 llesi~1<1on 1 C co l 

2.0 s.oo 
2,5 5.00 
3,0 s.oo 
4.0 s.oo 
6.0 s.oo 

6.16 
15.68 
22.n 
40,64 
91.20 

11 
Vu 11 

C Ton l 11 

24,47 11 
46.44 11 
62.70 11 

104.10 11 
22(),89 11 

Vu <• ¡,5 1 FR 1 b 1 d 1 ralz ll o • J0,67 Ton S = d I 2 • 27,50 <1 

'111 <= 2.0 * FR 1 b 1 d 1 r.iz ti < • 40,89 Ton S = d / 4 = IJ,r.5 <1 

11 11 11 1 
s '111 11 '111 11 '111 11 s '111 1 

C t1 l C Ton l 11 [ CI l e Ton l 11 [ c1 J [ Ton J 11 C <1 l C Ton l 1 

10.00 ¡7,34 11 15.00 14.97 11 20.00 IJ,78 11 25,00 IJ.07 
10.00 ¡s,33 11 15.00 22.29 11 20.00 19.27 11 25,00 17.46 
10.00 36.46 11 15.00 27,71 11 20.00 2J,J4 11 25,00 20.n 
10.00 57.ló 11 15.oo 41,51 11 20.00 33.69 11 25 .. ~ 29.00 
10.00 115.56 11 1s.oo 80.44 11 20.00 62.69 11 25.00 52,JS 

------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 No. de Vu 11 s '111 11 '111 11 '111 11 '111 1 
1 Desütnacion 1 [c1l C Ton l 11 [ <I l C Too l 11 [ <• l [Ton l 11 [ cal C Ton l 11 e ca l C Ton J 1 ·--------------------------------------------------------------------------------

2.0 30,00 12.59 11 J:i,OO 12.26 11 40,00 12.00 11 45.00 11.&0 11 i.11\i y,¡,¡¡ 
2.5 JO.O() 16.26 11 35,00 ¡5,39 11 40.00 14,75 11 45,00 14.21 11 o.oo o.oo 
J,O J0.00 18.97 11 35.00 17.72 11 40.00 16.78 11 45,00 16005 11 o.oo o.oo 
4,0 30.00 25,97 11 35.00 23.63 11 40.00 21.95 11 45,00 20.65 11 e.oo o.oo 
6.0 J0,00 45,33 11 35.00 40,32 11 40,00 36,55 11 45,00 3J,6J 11 o.oo o.oo 

----------------------------------------------------------------·----
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DATOS: 

Estribos 
No. dt 

DHl!lnaelon 

2.0 
2.5 
3,o 
4o0 
6.0 

TAaA ll.1 

s ISIP1r11<ian do Esblbosl vs UR <Cort.nlo rtsisltnlo \oul l 

f'< = 340 Ksln2 Stccion: b • 30 ca x h • 60 tti 

Snar1eion 
lllxlu 
Ccal 

6,16 
15,68 
22.n 
40,64 
11.20 

1 0.00640 ) 

SU l'lr• Pain < P < 0.01 Ut 

ll!STRICCIMS 

VIiotes dt Vu ( Li1lte A1X 1 s 1 Kaxlia ) 

Vu <• ¡ ,5 1 F'R 1 b 1 d 1 r1iz ti < • 30,67 Ton S•d/2• 27.50 .. 

Vu <= 2.0 1 lli 1 b 1 d 1 .,¡, ti e = 40,89 Ton S=d/4= 13,75 ca 

---------------------------------------------------------------------·------------------
1 Estribos 1 11 11 11 11 1 
1 Ho. dt 1 Vu 11 s l/u 11 s Vu 11 Vu 11 Vu 1 
1 lleli*>•don 1 [ CI J C Ton l 11 [ CI ] C To.i l 11 [ CI l C Ton l 11 [ C1] C Ton l 11 en l C Tan l 1 
--------------------------------------------------------------------------------------------------------

2.0 5,00 20.24 11 10.00 13.12 11 1s.oo 10.74 11 20.00 9.56 11 25,00 e.84 
2.5 s.oo 41.8! 11 10.00 ZJ.:2 11 !5.00 17.68 11 20.00 14.66 11 25,00 12.BS 
3,o 5,00 58,09 11 10.00 31.85 11 JS,00 23.10 11 20.00 18.73 11 25,00 16.10 
4.0 s.oo 99.48 11 10.00 52.~ 11 15.00 J6,90 11 20.00 21.oe 11 25,00 24.38 
6,0 5.00 216.28 11 10.00 llo.94 11 15.00 75.83 11 20.00 58.27 11 25,00 47,74 

·-------------------------------------------------------------------------------------------------------------
Estribos 1 11 11 11 11 1 

llo. dt 1 Vu 11 l/u 11 \'u 11 5 Vu 11 Vu 1 
Dnlwdan 1 (L .. ) C Ton 1 11 C e• l C tan l 11 Cu l C Ton l 11 e <• l C Ton 1 11 e e• 1 C Ton l 1 
----·------------------------------------------------------------------------------

2.0 30.00 9,37 11 JS,00 8.03 11 40.00 7,77 11 45.00 7,58 ll o.oo o.oo 
2.5 30.00 11.64 11 JS,00 10.78 11 40.00 10.13 11 1~.00 9.63 11 o.oo o.oo 
3.0 l0.00 14.JS 11 JS,00 13.10 11 ~.oo 12.17 11 45.00 u.44 11 o.oo o.oo 
4.0 30,00 21.25 11 JS,00 19.02 11 40.00 17.34 11 45.00 16.04 ll o.oo o.oo 
6,0 30.00 40.72 11 35.00 JS,70 11 40.00 31.91 11 ~5.00 29.01 11 o.oo o.oo 

------------------------------------------------------------------------------------------------
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TAaA IJ,C 

S (S..1r1elon de Eslriloos) vs ~ fCorllnlt milltnle lot.I ) 

Vim Rtct.nluhrn Slul_,,lt Artod.s 

DATOSI t'c • 300 Wrt2 !ittcioo! b s 30 CI X h ir ¿o Cll 

( 0,00288 ) 

m Pira P = Pain Uz --------------------------------------------------------------
Estribos 
Ho. de 

Deslsi.olon 

Stltaracion 
""'¡ .. 
[ .. l 

6.16 
15.68 
22.12 
40.&4 
91.20 

RESTRICCIDIES 

V1lorn de \lu ( ll•ih ... ) S ( llixiu l 

\lu <- 1.s 1 FR t b t d t t1iz rt e• 30067 Ton S • d I 2 • 27,50 ca 

\lu <• 2.0 t FR t b t d t raiz ft e • 40.89 Ton S • d I 4 :i: JJ,7S ca 

------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de s Vu 11 \lu 11 \lu 11 Vu 11 s \lu 1 
1 DtsiSiaclan J r ca i r Too J 11 r ca J r Ton l 11 [ ca J t Ton J 11 r ca 1 r Ton J ;f r ca 1 C Ton J 1 
----------------------------------------------------------------------------------------------

2.0 s.oo 19.IJ 11 10.00 12.00 11 15.00 9.63 11 20.00 a.« 11 25.00 7,¡¡ 
2.s s.oo 40.28 11 lo,oo 22.11 11 1s.oo ló.IJ 11 20.00 IJ,12 11 25,00 U.JO 
3,0 s.oo 56.54 11 10.00 JO,JO 11 15.00 21.ss 11 20.00 17.IB " 25.00 Jl,56 
4,0 s.oo 97.94 11 10.00 Sl,00 11 IS.00 JS,JS 11 20.00 27.SJ 11 25.00 22.111 
6.0 s.oo 214,¡¡ 11 10.00 109.40 11 15.oo 74.28 11 20.00 56,IJ il 25.00 46.19 -------------------------------------------------------------------------------

1 Estribos 11 11 11 11 
1 ¡¡,,. de Vu 11 s 1}'J 11 Vu 11 5 \lu :1 ~ 

1 Dl!sUn•<ion 1 r CI l ¡ Ton l 11 ( C1 l [ Ton l 11 C col r Ton l 11 r co l [ Tan l i 1 r ca l r Ton l 1 

2.0 J0,00 7,25 11 35.00 6.91 11 ~.oo 6.66 " 45.00 6.4' 11 o.oo o.oo 
2.5 30.00 10.10 " 35.00 9,2J 11 40.00 8.51 11 45.oo a.os ?I o.oo o.oo 
3.0 30.00 12.01 11 35,00 11.56 11 40.00 IG.62 11 45.oo 9.89 il o.oo o.oo 
4.0 Jo.oo 19,71 " JS.00 17.47 11 40.00 15.80 11 45.oo 14,49 11 o.oo o.oo 
6.0 JO,oo 39,¡7 11 35.00 34.16 11 40.00 30,39 11 1s.oo 27.47 'I o.oo o.oo 

-----------------------------------------------------------------------------------------
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H·;t•ri:'~Íes '.? ·. 
t~c • 1?i0 "Ka/c•2 
hl -_ · 4200. Ka/c•2 

TABLA t1 

'DATOSt 

Seccion 

b • 35 e• 
h • 70 ca 

1 Porc11ntaJe 1 Ho•e"nto 11 PorcentaJe 1 tto•ento 11 PcrcenhJa 1 Ho•entc 1 
· 1 De l Rnht.ente 11 De 1 Resi!itente 11 De 1 Resistante 1 

1 Acera 1 C K• >e • l 11 Acera 1 C Ka x • l 11 Acero 1 C K1il x a l 1 
- -- ---------------- --------------------------------------- - ------ ------- -- -------
,_ ------------------------------------------------------- - --- ------------- ---- ---

0.00204 101930.36 11 0.00424 211642.12 11 0.006-44 31'238.78 
o.oolu 111305.lB 11 0.00431 ?.11979.98 11 0.006'51 JI ,539,47 
0.00210 1lr6i'9.t7 " 0.00439 221316.59 11 o. 006'59 l 311838.91 
0.002?.6 121051. 71 11 0000446 n,6:5t,97 11 0.00666 32r1J7ol2 
o. 00233 121423.02 11 0.00453 2:?.986.tl 11 0.00673 32r434o09 
0.00240 121793009 11 0.004¿0 231319.00 11 0,00681 32•729.81 
0.00248 13r 161•92 11 o. 00468 23. 650. 66 11 o. 00688 33' 024. 30 
0.0025!i 131529.51 11 0.00475 23. 981. 08 11 o. 00695 33, Jt 7, SS 
0,00262 131895.86 11 o. 00"182 240310026 11 o. 00703 33. 609. '57 
0,00270 14' 260. 97 11 o' 00490 24 1 638. 21 11 o .00710 33. 900. 34 1 
0.00277 141624. 85 11 Q.00497 24 o9l4. 91 11 0.00717 34'189,97 
o. 00204 Ho907.·'8 11 o. 00504 25r290, 37 11 e. oons 34, 479, 16 
o. 00292 15,349, BO 11 o.oos12 2Sr61-1. 60 11 o. 0073:! 340765.22 
o .00299 151709.03 11 0.00519 25,937,59 11 \). 00739 1 35,051,04 
o. 00306 161067.95 11 o. 00526 1 26.259.33 11 o. 00747 3'.h335. 61 
o .00314 16• '4:!~. 6J 11 o. 0053 4 l ;>¿,579,94 11 o. 0075'1 35,.,I0.95 l 
0.00321 160782.07 11 0.005.u 26.899.tJ 11 o. 00761 l 35•901.05 
o. 00328 17.137.:'7 11 o. 00548 270 217 .14 11 0.00769 361181.91 
o.ooJJ6 1 17·491.23 11 o. 005~6 271533,93 11 (). 00776 36' 461. 53 
0,00313 l 170843. 95 11 o. 00563 :'.'7.949. 40 11 o .0078.! 1 360739.91 
o. 00350 l 18r195. 43 11 0.00570 28'163.80 11 o. 00791 370017.06 
o.ooJSB 100545.68 11 0.00570 1 281476.87 11 o. 00798 371292.'16 
o .00365 1Br894.68 11 o. 00585 20,700.71 11 o. 00805 371567.63 
0.00372 19124:'. 45 11 o. 00592 29 r 099, JO 11 o .00813 37,941.05 
o. 00380 191588.98 11 0.00600 29r408o66 11 o. 00820 l 3Br113,24 
0,00387 19193'4027 11 0.00607 291716.78 11 o. 00827 38.384.19 
l),{1(1'.!9"1 20r27D.32 :: 0.0Cól4 JVoo¿J,66 11 o. 00835 381653.90 
0.0040::! 20r621, 13 11 Q.0062::! 30r329,JO 11 0.00042 38r9::!2. 37 
o. 00409 l 20r962, 70 11 0.00629 30oó33.70 11 0.00849 39r1B9,60 
0,00"16 l 21,303,03 11 o. 0063 7 1 30r936,86 11 o. 00857 39r'1'!i5,59 l 
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DATOS: 

. . . 

TAIUI t2 

!Jh¡s Rtchnwhrn Si11lnenf.e Ara&dH 

Halerhles 

t•c = 150 Kf/c12 
f!i = 4200 Wca2 

Secci:n 

_________ .,. ________________________________________________________________________________________________ 
1 1 Barras •> 1 1 -· .11 2 11 11 11 
1 Hade 1 <•2 --Ton.a 11 ca2 Ton.1 11 ca2 Jon,1 11 c12 Ton.1 11 ca2 Ton11 
1 Desi~acion 1 A;· - KR 11 As HR 11 As KR 11 As KR 11 As KR 

:!,S 0,49 o.oo 11 o.la º·ºº 11 l.U o.oo 11 l.96 o.oo 11 2.4S o.oo 
¡,o 0;7¡ o.oo 11 t.42 o.oo 11 2.13 o.oo 11 2.84 o.oo 11 3,SS o.oo 
4.0 1.27 o.oo 11 2.S4 o.oo 11 3,91 o.oo 11 5.08 ll.91 11 6.35 14,71 
s.o 1.99 o.oo 11 l.96 o.oo 11 5,94 13,a! 11 7.92 la.06 11 9.90 22.15 
6.0 2.ss o.oo 11 S.70 13128 11 a.SS 19.lB 11 ll.40 2s.12 11 !4,2S 30,SO 
a.o 5,07 l!.89 11 10.14 ~2.63 11 15.21 12.23 11 :,: .. 2a o.oo 11 25.J5 o.oo 

10.0 ?.~~ !S.06 11 15.a4 33,34 ll ~3.76 o.oo 11 31.69 o.o~ 11 39.60 o.oo 
1~.o ll.40 25.l'.! 11 2'1.90 o.oo 11 14.::0 o.oo 11 4S.60 o.oo 11 S7,00 o.oo 

--------------------------------------------------------------------------------------------------------------------------

1 1 Barras=> 1 11 11 .. 11 10 
1 Na. de 1 c12 fQfüil 11 co2 Ton.1 11 c12 Ton,a 11 ca2 Ton.a 11 cl2 ron.a 
1 Desi~nicíon 1 As KR 11 As llR 11 As llR 11 As KR 11 As HR 
------------------------- -------------------------------------------------------------------------------------------------

~.5 2,94 o.oo 11 3,43 o.oo 11 ¡,92 o.oo " 4.41 o.oo 11 4.90 11.s1 
¡,o 4.26 v.vv 11 ~.77 ll.é.! 11 ;,blJ IJ,2-' 11 6.39 14.7? 11 7,10 16.32 
4.0 i'.62 17.43 11 a.a9 Z0.09 11 10.16 22.67 11 1!.43 25.!B 11 li.70 27.62 
5.0 u.as i6,05 11 l3.B6 ~9.7S 11 15.84 33.34 11 11.a2 31>,72 11 19.80 o.oo 
6.0 17.10 35,Sl 11 19.95 o.oo 11 22.ao o.oo 11 :5.65 o.oo 11 2!l.50 o.oo 
a.o 30.42 o.oo 11 35,49 o.oo 11 40,50 o.oo 11 4S.6l o.oo 11 50.70 o.oo 

!O.O 47.Sl o.oo 11 55,44 ~.oo 11 63,31> o.oo 11 11.ie o.oo 11 79.20 o.oo 
12.0 68.40 o.oo 11 79.BO o.oo 11 9t.zo o.oo 11 102.;o o.oo 11 114.00 o.oo ------------------------------------------------------------------------------------------------------------------------
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DATOSI 

Estribos 
No. de 

11 .. 1 .... 100 

2.0 
2.5 
3,0 
4,0 
6.0 

TA&lA 13.A 

S IS..mclon '"' Estrlbosl Y< llR !Corllnlt misllnlt lot.al ) 

Vins RectiMUlarn Sill'lrwnlt Ar...S.s 

f'c • 150 K~lca2 Stcctonl b , 3S c:a • h • 70 .,. 

SePiracion 
111x1 .. 
[ ca l 

5.28 
IJ,44 
¡9,47 
34,83 
79,¡7 

tu Par1 P )a O.O! lll 

Rt:STRICCIOIES 

V1lores do Vu 1 Ll•llt ... ) S <ll1du l 

Vu <• 1,5 1fRlb1d1 roiz ti e• 29,90 Ton S • d / 2 • 32,50 ca 

Vu <• 2.0 1 fR 1 b l d 1 roiz ti e • 39,97 Ton 5 • d 1 4 • 16.25 co _____ ,, ___________________ _ 
----------------------------------------------------------------------
1 Estribos 11 )1 11 11 1 
1 llo, de s Vu 11 s Vu 11 s Vu 11 s Vu 11 s Vu 1 
1 llnlSnacion 1 [ col C Ton l 11 [ col C Ton l 11 [ co l C Ton l 11 [ co ] C Ton l 11 [col C Ton l 1 
--------------------------------------------------------------------------------------

2.0 5.00 2308! 11 10.00 15.39 11 15.00 12.59 11 20.00 11.18 11 25.00 10.34 
2,5 s.oo 49,78 11 10.00 28.38 11 15.00 21.24 11 20.00 17,67 11 25,00 15.53 
3,0 5.00 69.00 11 10.00 37,99 11 15.00 27.65 11 20.00 22.48 11 25,00 19.38 
4,0 5.00 117,92 11 10.00 62.45 11 15.00 H,96 11 20.00 34,71 11 25,00 29.16 
6,0 5,00 255,95 11 10.00 131.46 11 15.00 89,96 11 20.00 ~9.22 11 25.00 56.n 

1 Estribos 11 11 11 11 
1 No. de Vu 11 Vu 11 Vu 11 \'u 11 Vu 
1 0..i!ltl.lcioo : [ ca l [ Ton J 11 [ co l [ Too l 11 ¡ e• l [ Too l 11 [ ca l [ Ter, l 11 [ CI l [ Too] 1 

2.0 
2.5 
J,O 
4.0 
6.0 

30,00 
30.00 
30.00 
30,00 
10.00 

9.78 
14.11 
17.31 
25.46 
49,47 

11 35.00 
11 35,00 
11 35,0(I 
11 :is.oo 
11 35.oo 

9.38 
13.09 
IS.el 
22.02 
42.54 

11 40.00 
)1 40,00 
11 l0.00 
11 10.00 
)1 40.00 
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9,0S 
12.32 
U,7l 
20.84 
33.09 

11 45.00 
11 45.00 
11 ••• oo 
11 45.00 
11 45.00 

8.84 
11,73 
13.S<. 
¡9,30 
34,44 

11 
11 
11 
)1 

11 

o.oo 
o.oo 
<),00 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 



TAllA tl,I 

S <S...oroclon do Es\rlbod YI \IR (C.r\ln\o mi1\lnle \o\ol l 

o.nos: f'c = 150 h/c.2 Stcrion: b • 3S ca x h = 70 et: 

( 0.00600 ) 

W Por• Poln < P < 0.01 Sil 

REST11Ja:!DHES 
El\rlbos 
No. do 

Dtslwdan 

Srnracion 
illlciH V1Jorn do IJu ( Ll1i\I ... ) S ( lliKIN ) 
[ CI ] 

2.0 5,~9 

2.5 13.44 Vu <• 1.5 s FR s b 1 d 1 11lz ti • • 29,90 Ton S•d/2• 32,50 e• 
3.0 19.47 
4.0 34.83 Vu <• 2.0 1 fR S b 1 d S roiz ti o • 39.87 Ton S•d/4• 16.25 .. 
6.0 78.17 

1 Eslribos 11 11 11 11 1 
1 Ha. de IJu 11 s 1111 11 Vu 11 Vu 11 s Vu 1 
1 Dtsi.WOlon 1 C " l C Ton l 11 e .. J e Ton J 11 C ca l C Ton J 11 C •• l C Ton l 11 C ca J C Too J 1 

2.0 s.oo 22,39 11 10.00 13.97 11 15.00 11.16 11 20.00 9.76 11 25.oo 9,92 
2.s s.oo 48.10 11 10.00 26.70 11 15.00 19.57 11 20.00 16.00 11 25.00 IJ.86 
3,0 5,00 67.32 11 10.00 36.31 11 1s.oo 25,97 11 20.00 20.so 11 25,00 17.70 
4.0 ¡,oo 116.25 11 10.00 60.77 11 15.00 42.<tl 11 :o.oo 33.04 11 25.oo 27.49 
6.0 5.00 254,27 11 10.00 129.79 11 15.00 88.29 11 20.00 67.54 11 25.00 55,09 

------------------------------------------------------------------------------------------------------

.. ----------------------------------------------------------------------------------------------------------------------
1 Eslribo1 11 11 11 11 1 
1 f!o, d: 1 \'u 11 1,'u 11 '.'u 11 \/u 11 \lu 1 
1 Dtsi!lnocion 1 ( CI ] e Ton l 11 Cal e Ton l 11 [col C Ton l 11 e ca l C Ton l 11 [ ca l C Ton l 1 
·-------------------------------------------------------------------------------------------

2.0 30.00 s.J6 11 35,00 7.96 11 40.00 7.65 11 45.00 7.42 11 o.oo o.oo 
2.s 30,00 12.43 11 35,00 11.41 11 40.00 10.65 11 45.00 10.os 11 o.oo o.oo 
J,O 30,00 15.64 11 35.00 14.16 11 40.00 IJ.OS 11 45.00 12.19 11 o.oo o.oo 
4.0 30.00 23.79 11 35.00 21.15 11 40.00 19.17 11 45,00 17.63 11 o.oo o.oo 
6.0 30.00 46.79 11 35,00 40.87 11 40.00 J6.-t2 11 45.00 Jl.96 11 o.oo o.oo 

-------------------------------------------------------------------------------
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TM!.A u.e 

S !S..ar1rian de Estribos) vs llH !Corlinle rtsisttnle tot.I ) 

Vi"'11 !e<:hn<ularvs Sl1Pll11nle Mudas 

MTOSl t'c • 150 Wca2 Setcfon: b e 35 ca X h :r 10 ca 

( 0.00204 ) 

na: Pau P = Plin Ul ·----------------------------------------------------------------
Estribos 
lfo, de 

Dtsl!Nelan 

1 Estribos 
1 No. de 

2.0 
2.s 
J,O 
4.0 
i.o 

SePancion 
M•xill 
[ CI ] 

s.2a 
Jl,44 
1"47 
34.83 
78,¡7 

11 
llu 11 

RESTRICCIDHES 

Vdorn de l/u ( Ll1lle ... ) S ( llaxlaa l 

1 
l/u <• I,Sf FRS b f df rai: rto = 29,90 Tan· s•.il12 • cJ2o50 Cll ·1 

1 
l/u <= 2,0 f FR f b f d f raiz fl o • 39.87 Ton s· • .d I 4 • 16.25 ,. 1 

11 11 11 1 
llu 11 llu 11 l/u 11 s l/u 1 

1 Dtsi!ln•don 1 e e1 l C Ton l 11 e CI l [ Ton l 11 [ CI l e Ton l 11 e •• J e Ton l 11 e ca l e Ton l 1 
-------------------------------------------------------------------------------------------

2.0 s.oo 21.01 11 10.00 12.59 11 15.oo 9,78 11 20.00 8,38 11 25.00 7.54 
¡.s s.oo 46.43 11 10.0ll 25,03 11 15.oo 17.89 11 20.00 J4,JJ 11 25,00 12'18 
J.O 5.00 65.65 11 10.00 34,64 11 J5,00 24.30 11 20.00 ¡9,¡3 JI 25,00 16.0l 
4.0 S.00 114.57 11 10.00 59.10 11 1s.oo 40.61 11 20.00 31.36 JI 25,00 25,9¡ 
6.o 5.00 252.60 11 JO.o.; 128.11 11 1s.oo 86.62 11 20.00 65.87 11 25.00 53042 

1 Estribos 11 11 11 11 
Ho. de \'u 11 l/u 11 5 111 11 l/u 11 l/u 1 

O.siwcion 1 C co l C Ton l JI C ::o l C Ton l 11 C 01 l C Ton l 11 e ca J e Ton l 1 J e " l e Ton l 1 

2.0 30.00 6.97 11 JS.W 6.57 11 40.00 6.27 11 45.00 6.04 11 o.oo o.oo 
:i.s 30.00 10,76 11 JS,QI) 9,74 11 40,00 9.97 11 45,00 e.is 11 o.oo o.oo 
i.o JO,oo 13.96 11 JS,00 12.48 11 40.00 llolll JI 45,00 10.S2 11 o.oo o.oo 
4.0 JO,OO 22.11 11 JS,I)( 19,47 11 40.00 17.49 11 45,00 ¡5,95 11 o.oo o.oo 
6.c JO,oo 45,12 11 lS.11 39.19 11 40.00 J4.75 JI 45,00 ¡¡,29 JI o.oo Q.1)0 
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TABLA.-'11 

',. :·. - ~ .. ·: :, :. _: .. '' ' __ :;;:. . ·:·_ 

P <Porcent.aJe 'd• ~~Cer-o>:-v1 HR ·cHo•ent.o_ _A'e1istente> 

,. . ·.c.·, - · ·.o. ,_ ~ •.·.- ''' .. ··"-·' . , .. _'l... .. __ 

V~;-:n R•c~;~~.siul.are1::Sl•~l•••n~~- Ar•adas 

. "·.· ;,:,-''" . '·~·> _,-,;<{{ .::;:: .-,,-~,-· 

/_'' •:;,·; \.·.~:·:D:·:A,,.T.:~o~~s.~;·1: ... :fg._ ){. ';'( ' '·, 

:<- -_: ., -~-. --.:,~¿;.._,_·, 
f'e • 200 'tc•tC.2 
f'd ;. '4200 l<!1/c:•2 

:;:.Y~-.:·;:·:·· -
----:?:. s~~~1~-~'·c·:-

.;.\~·-._ "·3s c~·-
.h • · 70 e• 

1 Porcent.aJt' 1 Ho111ent.o 11 PorcentaJa 1 Homento 11 Porc11nt.aJe 1 Ho11ent.o 1 
1 De 1 Resi11tente 11 De 1 Resist.ente 11 [le 1 Resistente! 
1 Acori> 1 C Y.!1 >: 11 l 11 Acer<J 1 C Ks >t • l 11 Acero 1 C Ks x 111 l 1 

-- --- - -------- --------------- --- -- - - ---------- -- ---- - ---- - --------- ------------
o. 00235 12,695.47 11 0,00541 27 1 736, 89 11 0.00047 41116"'014 
o. 00245 131222.85 11 o.oosst 20,:?10. 46 11 o. 00857 41, 583. 92 
o. 00256 131748. 44 11 o. 00561 281682025 11 0.00867 421001.90 
0.002116 1" r272, 24 11 0.00572 ':!9• 152.24 11 0.00077 421418.09 
0000276 14.794.25 11 o. 00582 29r620.44 11 O, 00898 42•632.'49 
Oo002B6 151 314. '46 11 o. 0059::? 10' 006. 85 11 o. 00898 43. 245. 09 
o. 00296 15183::?.BB 11 o. 00602 30.551.46 11 o. 00908 43.655.90 
0.00307 16r349.SO 11 o. 0061::' 1 31, ú 14. ~B 11 0.00910 44 r064 .91 1 
Q,00317 161 864. 34 11 o. 00623 311., 7~ .. 31 11 o .009::'0 44147::'.13 
0.003:.'7 17r377,37 11 0.00633 .1l r934 .~4 11 o. 00939 4<l,877.S¿ 
0.00337 1 l 7r8RR. t,::' 11 o. 00643 32. 391. 98 11 o .00949 451291.20 
o. 00347 1 1a.3'1B. o7 11 o. 00653 32' º"' 7. 6J 11 O .OO'JS; .\::i1683.04 1 
o. 00358 1 10r905,73 11 o. 00663 331301.4P. 11 o. 00969 460083,08 
o. 00368 1 19.411.~9 11 0,00674 1 33,753,54 11 0.00979 1 4i,,4B1, 34 
o. 00370 1 191915.66 11 o. 0060·1 1 341 :?03. 81 11 0.009~9 1 461 877, Bo 1 
0.003118 201417.94 11 o. 00694 1 ~4.65::>.:.ie 11 0.01000 1 47.272.47 
o. 00398 ::'01918. 4::' 11 o. 00704 351098. 76 11 0.01010 1 471665. 34 
o. 00408 ::'1.417.11 11 o. 00714 3~r543,84 11 0.010::>0 40,056.42 
o. 00419 :?11 914. 01 11 o. 007:'.'·t 35,90¿,93 11 0.01030 49, 445. 71 
Q.00429 1 ::'21409.\1 11 o. 00735 16r 4:'.'EI .23 11 o.Ot040 481833.20 
o. 00439 1 22, 90:'.'. 42 11 o. 00745 360867.74 11 o.01os1 49r21B.90 
o.00449 231393.94 11 o. 00755 1 37, 305. 4:) 11 o .01061 491602.81 
o.00459 231 883, 66 11 O ,QO/oti ;;¡,741.37 " 0.0107! 1 ~'?rQR"1, 9'7 
o. 00470 24. 371 ,59 11 o .00775 381175.49 11 o.otoa1 so 1 365. 24 
¡), 00480 ~4. El57. 73 11 o. 00796 3B•607oB2 11 0.01091 5017'43.77 
0000490 1 2s, 342 .01 11 o. 00796 1 39' 038. 36 11 0.01102 51.1~0.so 

o. 00500 251824.62 11 o. 00806 391467.tO 11 0.01112 511495.44 
o. oos 1 o 261305.37 11 0,00816 39' 89'4. os 11 0.01122 s1, 8680 se 
o.oos21 261784,33 11 o. 00826 401319.21 11 0001132 52. 239. 93 
o.oos31 27,261.SO 11 o. 00837 40r742.S7 11 0001142 S:?, 609 º 49 
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DATOS: 

TAllU 12 

As tAiH d• Acftol vs llR tllooent.o RHilltnh> 

Vi•as RtdaM1Jl1res Siwlnente Arudas 

H1terialn 

t'c • 200 KVc•~ 
I• • 4200 ~S/oo2 

Secrion 

b•JSco 
h 11 70 CI 

-------------------------------~~-.;. ______ ., _________________________________________ .., _______________ _ 
1 • auras ·z) 1 Íí . 11 11 11 
1 No, dt -f co2 Ton.o:: 11 

--
cl2 Tan,1 11 -- t12 Ton,1 11 c12 Tco.1 11 c12 Ton.a 

1 Dt5i~acic-n 1 As'· llR -:·:11 As KR- 11 As 11R 11 As !1F 11 As llR 

:.5 0.49 o.oo 11 o.98 o.oo 11 1.n o.oo 11 1.96 o 00 11 2,45 o.oo 
¡,; 0.11 o.oo; 11 1142 o.oo 11 2.13 o.oo 11 2.84 :.'ll 11 ¡,55 o.oo 
4.0 1 1;27 o.oo 11 z.s4 o.oo 11 J,BI o.oo 11 s.os :•.r,o 11 6.35 14.9~ 

~.o 1- 1.98 o.oo - 11 .3.96 o.oo 11 5,94 14.01 11 7.92 18.41 11 9.90 22.69 
¡,o 1 - 2,s5 o.oo 11 5,70 13.46 il s.ss 19.79 11 11.40 Z!i. ~~ 11 14.2'5 ll.63 
B.O 1 s.01 o.oo 11 lo.14 23.20 11 15.21 33,51 11 20.28 U.i7 11 25.JS 11.57 

10.0 7,92 18.41 11 15.84 34,73 11 23.76 48.96 11 31.68 ,,w 11 39.60 o.oo 
12.0 llo40 ~!i.84 11 22.80 47 ,35 11 341~0 o.oo 11 45.60 o.w 11 57.00 o.oo 

---------------------------------------------------------------------------------------------------------------------
1 t llarras ;) 1 11 11 11 11 10 
1 No. de 1 co2 Tori.1 11 col Tan.1 11 col Ton.1 11 c12 Ton.a 11 co2 Ton.1 
1 Desisnacion 1 As KR 11 As llR 11 As 111' 11 As pw¡ 11 As M 
------------------------------------------------------------------------------------------------------------------------

z.5 ~.94 o.oo 11 3,43 o.oo 11 J.92 o.oo 11 4,41 ·;.oo 11 MO o.oo 
J,O ~.2b :.oo 11 4.97 o.o~ " 5.!~ 13.42 11 6,]Q i~.o~ 11 1.10 16.60 
4.0 -.62 17.75 11 8.89 20.s2 11 10.16 23.24 11 11.43 :~.90 11 12.10 2e.51 
s.o !!,SS 26.B• 11 13.06 io.as 11 15.84 34.73 11 17.82 3~.49 11 19.80 41.11 
i.o 17.10 37.14 11 19.~ 42.38 11 22.80 47,35 11 25,¡5 52.~ 11 28.50 o.oo 
e.o 30.42 o.oo 11 35,49 o.oo 11 40.S6 o.oo 11 4!1.63 ~.00 11 so.10 o.oo 

10.0 47.52 o.oo 11 55,44 o.oo 11 63.36 o.oo 11 71.28 o.oo 11 79,20 o.oo 
1~.o 68.40 o.oo 11 79.ao o.oo 11 91.20 o.oo 11 102.60 ~-"' 11 114.00 o.oo 

·--------------------------------------------------------------------------------------------- --. --------------------------
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TABLA tJ,A 

S (Sem•cion de E•lrlboll vs \'R ICorhn!t ro1ist.tn!t lot.1 l 

ViSIS Rtchn-.hros Si.,Jmn!t Arlid¡s 

f'c 2 200 K::/c1~ Stccioni b ' J:i CI M h • 70 CI 

UI Pm P >= 0,01 IU -----------------------------------------------------------,""-------:--":';_: ____ , _________ _ 
Rt:STRICCIOIES . :;",:· •:" 1 

E~'.1::' Se~:~~'"' V1loros de l/u 1 lioile º" ) •• ,· · ,.. S -;'.ií¡:¡~ l : 

--~~~~-----------~-~----------------------------~,~~~~~:;~~~'~j~~~~}:_ _____ ~~-~ , 

1 
1 
1 

2.0 
2.5 
3.o 
4,0 
6.0 

hLribos 
No. de 1 
Desi*1acion 1 

s 
[ CI J 

Vu 

5,29 
13,H 
19.l7 
34.83 
78,17 

11 
11 

C Tool 11 [ CI ] 

l/u <= 1,5 a FR a b 1 d a niz ta e • 34,J ~j¡' ;·l;.·¿)i; ' 32.SO éo 

Vu <= 2.0 1 fR 1 b 1 d 1 r•lz 11 e = 46.0l ion· S = d I 4 = l6o2S CI 

11 11 11 1 
Vu 11 Vu 11 Vu 11 Vu 1 

C Ton l 11 [ CI ] C Ton l 11 [ CI ] C Ton l !I [ CI ] C Ton J 1 
---------------------------------------------------------------------------------------------------------------------------

2.0 s.oo 24.89 11 10.00 16.47 11 15.00 IJ,67 11 20.00 12.26 11 zs.oo 11.12 
2.s 5,00 50,86 11 10.00 29.46 11 15.00 22.32 11 20.00 18.75 11 25,00 16.ól 
J,O s.oo 70,08 11 10.00 39.07 11 15.00 29,;'J 11 2G,OO 2J,56 " :5.Vl 20ol6 
4,0 5,00 119.00 11 10.00 ¡3,53 11 15.00 45.03 11 20.00 35,79 " 2S.OO 30.2~ 

6.0 s.oo :?57.03 11 10.00 132.54 11 15.00 91.04 11 20.co 70,JO 1: :?!i.00 57.85 
---------------------------------------------- ------------------------------------------------------. ------ -- . --------------

---------------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. de Vu 11 Vu 11 Vu 11 Vu 11 Vu 1 
1 Otsiwdon 1 [ C8 J C Ton l 11 [ CI ] C Ton l 11 [ CI ] C Ton l 11 [ CI ] [ Ton l 11 r ca ] C Ton l 1 
--------------------------------------------------------------------------------------------------------------------

:.o 30.00 10.e1 JI ~5.00 10,46 11 40,00 10.1& 11 45.oo 9.9' 11 o.oo o.oo 
~.s 30,oo 15.19 11 JS.00 14,¡; 11 40,00 lJ,40 11 45.00 12,Bl o.oo o.oo 
3.0 30,00 18.39 11 ¡5,00 16.91 11 40,1)(· 15,81 11 45.00 14.94 11 o.oo o.oo 
1.0 30.00 26,54 11 J:i,00 1J,90 11 10.00 21,92 11 45.00 :io.JB 11 o.oo o.oo 
¡,o 30,00 49.55 11 35,00 43,¡¡ 11 40.00 39.17 11 45,00 35,72 11 o.oo O.Olí 

----------------------------------------------------------------------------------- -------------------------- ---------------
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TABlA u.a 

S <S..1r1<ian do Eslrlboll vs \IR <Corllnw rtsilllall tot.d 1 

Yifl• Rtcl"'90hrt• 5¡.,1....,w Ara1du 

DATOS: t't • 200 Kúr&l Sttcion: b i: 35 CI X h : 70 t'I 

( 0.00610 ' 

IU Pm Pain < P < 0.01 IU -------------·-----
Estribas 
i(o, dt 

lleslllnleion 

2.0 
2.5 
3,0 
4,0 
6.o 

Stfllracion 
Hadu 
{<11] 

5.28 
¡3,44 
19,47 
J4,SJ 
78,17 

RCSTRlctllHS 

Y1lo1H dt \lu < Li1llf ux 1 s ( 11 .. 1 .. ' 

\lu <• (,5 • fR • b 1 d • niz " e • J4,5J Ton S•d/2• 32.50"" 

\lu <= 2.0 1 fR 1 b 1 d 1 raiz ti e • 46.04 Ton S • d I 4 = 16.25"" 

-------------------------------------------------------------------------------------------------------------------------
1 E11hibos 11 11 11 11 1 
1 M•· de \lu 11 \lu 11 s \lu 11 Yu 11 Yu 1 
1 DHiUiacion 1 [ et J C Ton l 11 [ti J C Ton l 11 [ C1] C Ton l 11 [ ca l { Ton l 11 [ CI] C Ton J 1 
--------------------------------------------------------------------------------------------------------------------

¡,o s.oo 23.39 11 10.00 14,97 11 IS,00 12.17 11 20.00 10.76 11 25.00 9,92 
2.5 5.oo 49,97 11 10.00 27.57 11 15,00 20.44 11 20.00 16.97 11 25,00 14,73 
3.0 5,00 69.19 11 10.00 37.19 11 1s.oo 26.94 11 20.00 21.67 11 25.00 le.57 
4.0 5.00 111.11 11 10.00 61,64 11 15.00 13,15 11 20.00 33,,0 11 25.00 28.36 
6.0 5.00 255,¡4 11 10.00 130,66 11 15.00 99.!ó 11 20.00 68.41 11 25.00 55.96 

-------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 

1 ""· dr 
1 Yu 11 Vu 11 Vu 11 s Vu 11 Yu 1 

1 DHiin1cion 1 ( C• ] C Ton l 11 Ccal [ Ton l 11 ( CI] C Ton l 11 Ccal C Tan J 11 [ C1 ] C Ton l 1 ---------------------------------------------------------------------------------------------
2.0 io.oo 9.36 11 :is.oo 8,96 11 40.00 a.66 11 45,00 8.42 11 o.oo o.oo 
2.5 30.00 ¡3,30 11 JS,oo 12.29 11 40.00 11.52 11 45,00 10.92 11 o.oo o.oo 
3.0 30,00 16.so 11 JS.00 15,03 11 40.00 13,92 11 45,00 13.06 11 o.oo o.oo 
4.0 J0.00 24.66 11 JS,oo 22.0:! 11 40,00 20.04 11 45,00 19.49 11 o.oo o.oo 
6.0 30.00 l],66 11 JS.oo 41,74 11 40.00 J7,2'/ 11 45,00 JJ,8] 11 o.oo o.oo 
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llt\TOSI 

Estribos 
.... dt 

-.Si!llladon 

2.0 
2,5 
J,O 
4.0 

'·º 

TAlllA fJ,C 

S !S.Pu,.ion de Estribos) YS 11! !Cor~t. nsislenlo t.ol.il ) 

t'c • 200 k's/ca2 Sttdon: b • lS c. x h • 70 C'9 

6eP1racioo 
lt&xiu 
[ CI ] 

< o.0023S J 

lU Pm P • Pain lll 

l':(STRICCl!IES 

Y1lorn de Yu ( li•i to ux ) 

Yu <• J,5 l f'R a b l d a uiz Ne • J.1,:53 Ton 

Yu « 2.0 1 FR a b l d 1 niz ll e • 46,04 Ton 

S < llaxiu l 

S • d I 2 • J2,50 CI 

s ll d I 4 • 16125 CI 

--------------------------------------------------------------------

1 Estribos 11 11 11 11 
1 No. de s Yu 11 s Yu 11 Vu 11 Yu 11 s Yu 1 
1 Desi....,ion 1 [ CI J C Ton l 11 [ co l C Ton l 11 [ CD] C Ton 1 11 [ CI] C Ton l 11 [ co l C Ton l 1 
------------------------------------------------------------------------------

2.0 s.oo 21.94 11 10.00 IJ,52 11 15.oo 10.n 11 20.00 9.31 11 25.00 8.47 
2.5 s.oo 47.14 11 10.00 2S,7J 11 IS.00 18.60 11 20.00 IS.OJ 11 25.00 12.iw 
3.0 s.oo 66.36 11 10.00 JS,J4 11 1s.oo 25,0I 11 20.00 19.84 11 i:;.oo 16.74 
4.0 5.00 115.28 11 10.00 59,BO 11 15.oo 11.31 11 20.00 32.07 11 25,00 26.52 
6.0 5,00 2SJ,J1 11 10.00 128.82 11 1s.oo 87.32 11 20.00 66.57 11 i:;.oo 54,13 

------------------------------------------------------------------------

1 Estribos 11 11 11 11 1 
1 No. de Vu 11 Vu 11 Yu 11 Vu 11 s Yu 1 
1DHl*"<ion1 eco J C Ton l 11 Cao l C Ton l 11 [ CI ] C Ton l 11 r e• ] C Ton l 11 e ca l [ Ton l 1 
----------------------------------------------------------------------------

2.0 J0,00 7.91 11 3S.OO 7,51 11 40,00 7,21 11 45.00 6.'7 11 o.oo o.oo 
2.5 J0,00 11.46 11 35,00 10.45 11 40,00 9.68 11 45.00 9,0? 11 o.oo o.oo 
3.0 30.00 14.67 11 35,00 IJ,19 11 40.00 12.oa 11 45.00 11.22 11 o.oo o.oo 
4.0 30.00 22.02 11 35,00 20.10 11 40.00 18.20 11 45,00 16.66 11 o.oo o.oo 
•• o 30,00 45.83 11 35.00 ¡9,90 11 40.00 35,45 11 45,00 Jl.99 11 o.oo o.oo 

---------------------------------------------------------------------------------------
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1 Porc11nt.aJI!' 1 tto•ento 11 Porcent.•Jllf 1 tto•ento 11 PorcentaJe 1 tto1urnto 1 
1 De r Res:ist.11mte 11 De 1 Resistente 11 De 1 Resistente 1 
I Acero 1 C Klll K • J 11 Acero 1 C K!I K • J 11 Acoro 1 [ tes x 11 J 1 

o.002&J 
0.0027& 
0.00299 
Q,00302 
0.00315 
OoQOJ;!B 
0100342 
o.ot1JSS 
0100368 
0,00381 
o. 00394 
0.00407 
0,00420 
0,00433 
0.00446 
00004:59 
0.00472 
0.00>186 
o. 00-199 
o.oos12 
o.oOS:!S 
o 1 00538 
o.ooss1 
0.00564' 
o. 00577 
o. 00590 
0,00603 
0000616 
ú, OV630 
O.QQ64J 

14.250,57 
1-1,933.44 
15t613.94 

1 161292.07 
1 161967.84 

17t6"1o2~ 

181312.28 
1 18.900.95 

1916.,1.:u. 

20. 311. 'º 
201972. 77 
211631.97 
221280 .01 
n,943,2.,, 
:'J' 595. 39 
24'. 245.t 3 
:'4r89:', 51 
;?:;,:¡37 .Sl 
:!61100.1.s 
261 820. 4 3 
:!71458. 34 
201093.08 
201727.06 
291357.87 
29•906.31 
300612.39 
311;!36.lO 
311857.45 
3;:, 470, 43 
33' 093. 04 

11 0.006:56 
11 0.00669 
11 0.00682 
11 0.00695 
11 0.00708 
11 0.007:!1 
11 0.0073 .. 
11 0.00747 
11 0.00760 
r 1 0.00774 
1 ! 0.00787 
11 0.00000 
1' 0,00913 
11 0.008:!6 
11 0.00839 
r 1 0.0085;? 
11 0.00865 
1 ! 0.00978 
11 0100891 
1 l 0.0090.\ 
11 0.00918 
11 0.00931 
11 0.00944 
11 0.00957 
11 0.00970 1' 0.00983 
11 0.00996 
11 0.01009 
11 o.v1v;;;; 
11 0.01035 

33, 707. 28 
340319.16 
3'4 '928. 68 
15. 535. 82 
361140.61 
36r743,02 
37,343,07 
371940.75 
:rn, 536. 01 
39'129.02 
391719.60 
40.307.82 

r 401893.67 
41r477 .15 
4:::1oss. ::>7 

J -121637.02 
43. 213. 41 
4:.!. 78:'. 43 11 
441359,0B 11 
44,928.37 J 1 

r 45,495,29 11 
1 46rOS9,04 ll 

46r622,03 11 
4'7.tBl ,OS 11 
47r739,31 11 
"ª·294,40 1 t 
.\81847.12 11 
49,397,47 11 
49,94:::;,4¿ j 1 
501491.09 11 
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o.010.\B 
0.01062 
0.01075 
0,01088 
0.01101 
o .01114 
0.01121 
0.01140 
0.01153 
o .01166 
o .01179 
0.01192 
0.01206 
o ,01219 
0.0123:: 
o' o 124:':; 
0.01258 
o' 01271 
0.01204 
o .01297 
0.01310 
O .Ot 32J 
o' 01336 
o .013'49 
0.01363 
o. 01376 
0.01389 
o .01402 
0.0141~ 

o' 01428 

51 r03 ... 3S 
511575.24 
52rl1 J. 76 
52 1 649. 92 
S3dBJ,71 
531715.1'1 
54·2"4.20 
541770.89 
551295. 22 
55.817.18 
56 1 336. 78 
56rBS4.0l 1 
571360.87 
S7100t, 36 
581391.49 
581899.26 

1 ~9.404.66 1 
S9o907,6'/ 1 
601408.35 1 

1 601906.65 r 
1 611402.58 

611896.15 
621387. 35 
621876.18 
63r362,65 
63r846.75 
641328 ... 8 
64, 807. 85 
ó:::i12a4.a:::; 
651759.49 



llATOS: 

1 t Barras => 1 
1 Ha, do 1 
1 Desitn1cion 1 

11 
<12 Ton,1 11 
As llR 11 

TAlllA 12 

A1 CAm do Actrol VJ !IR ClloHnto RHislonl<rl 

IJiU:s RecbniUhres Si&Pluenle ArudH 

l'c • 250 Ks/n2 
I• • 4200 k!l/co2 

11 
c12 Ten.. 11 
As llR 11 

S.cclon 

b 11 l5c1 
h•70ca 

11 
ca2 Ton.a 11 
As llR 11 

11 
a2 Ton,1 11 ct2 Tan.a 

A1 llR 11 As l!R 
-------------------------------------------------------------------------------------------------

2.5 0,49 o.oo 11 o.98 o.oo 11 1.47 o.oo 11 1.96 o.oo 11 2.45 o.oo 
3,0 0.71 o.oo 11 t.42 o.oo 11 2.1J o.oo 11 2.84 o.oo 11 J,55 o.oo 
4.0 1.21 o.oo 11 2.54 o.oo 11 3,91 o.oo 11 5,09 o.oo 11 6.35 15.06 
5,0 1,99 o.oo 11 3.96 o.oo 11 5,94 o.oo 11 7,92 18.62 11 9.90 23.02 
6.0 ¡,ir.; o.oo 11 5.70 o.oo 11 8,55 20.0J 11 11.40 26.28 11 14.2'5 32,JO 
a.o 5.01 o.oo 11 10.14 23.54 11 15.21 J4.28 11 2o.2B 44,34 11 25.35 53,71 

JO,C 7.92 18.61 ll 15.84 35,57 11 2J.76 so.es 11 31.68 64.45 11 39.60 o.oo 
12.0 11.40 26.28 11 22.ao 49,08 11 34.ZO o.oo 11 45.60 o.oo 11 57.00 o.oo 

------------------------------------------------------------------------------------------------------------------------
1 f ~arras=> 1 11 11 11 11 10 
1 Ha, de 1 c12 Ton.1 11 e•= Too.11 11 Cl2 Ton.1 11 c12 TM1I 11 c12 Ton.a 
1 Deslwcion 1 As HR 11 As !IR 11 As llR 11 As llR 11 As llR 

2.: 2.9~ (1,00 11 3.C v.oo 11 3.ii v.w 11 4,;¡ o.oo 11 4,¡; o.w 
l.O 4.26 o.oo 11 4,97 o.oo 11 5,,9 o.oo 11 ó.39 15.!6 11 1.10 16.77 
M 7.62 17.95 11 S.89 20.79 11 10.16 23,59 11 11.u 26.34 11 12.10 29.05 
5,0 11.ee 27.31 11 13.86 31.49 11 15.84 35,57 11 17.82 39.55 11 19.SO 43.42 
6.0 11.10 JS.11 11 19.95 43,71 11 22.so 19.0S 11 25.65 5M4 11 29,50 59.19 
e.o 30,4¡ 62.40 11 JS.49 o.oo 11 40.Só o.oo 11 45.63 o.oo 11 so.10 o.oo 

10.0 47.5? o.oo 11 55,44 o.oo 11 63.J6 o.o; 11 71,29 o.oo 11 79,z.¡ ú,00 
12.0 68.40 o.oo 11 79.BO o.oo 11 91.20 o.oo 11 102.60 O,l!O 11 114.00 o.oo 

---------------------------------------------------------------------------------------------------------------------- ·----------
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MTOS: 

Eslribos 
Ho. de 

Dtsifnleion 

2.0 
2.s 
J,o 
4.0 
6.0 

1 Eslrlbos 
1 No. de 1 s 
1 DesiNdon 1 ! " l 

TAll.A tJ,A 

S CS.mlCion de Ellribosl vs W CCorlantt rosislenle lot.I > 

VillH Rtct..rululoNK Sl•l .... tt Aroad05 

r•c = 250 KJ/ca2 Seccion! b = JS ra ¡;¡ h = 70 c. 

lU Pm P i= O.OI IU 

RESTRICCIOIES 
Straridon 

lf,¡;,du 
¡,,.¡ 

IJalorts de Uu ( Li11t.f Ailli } ·se lllxtu > 

s.28 
IJ,44 11u <• 1.s a fR 1 b 1 d • ,.¡, ri e • 38.60 Ton S•d/2• J2,SO c1 
19.47 
34.BJ l/u <= 2.0 a fR J b 1 d a raiz 11 e = Sl,47 Ton S = d 11 • 16.2:!co 
78.17 

11 11 11 11 1 
l/u 11 Vu 11 l/u :1 s Vu 11 s Vu 1 

[IMJ ll [" l !TOll J 11 e e• 1 e Ton l 11 [ CI ) ( fon J 11 ( CI] C Ton l 1 
---------------------------------------------------------------------------------------------------------------------

2.0 5.00 ~.8c 11 10.00 17.4~ 11 15,00 H.62 11 :?O.CO IJ.21 !I 2s.oo 12.37 
2.s 5.00 s1.91 11 10.00 J0.41 11 ts.oo :!3.27 11 20.00 :9,71 11 25.00 17.5.! 
¡,o 5,00 7(,(·J 11 10.00 10.02 11 15.00 29 • .18 11 20.co 24.51 11 2s.oo 21.41 
4,0 s.oo 111.'s 11 10.00 M.18 11 15,00 45,99 11 20.00 36.74 11 25.oo 31.19 
6.0 s.oo 257.\'8 11 10.00 133.49 11 15,00 n.oo 11 20.c; 71.25 11 2s.oo sa.90 

----------------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de \lu 11 Vu 11 \lo 11 Vu 11 l/u 1 
1 Desiwcion 1 [ ca J ! Ton J 11 [c1 J ! TOll J 11 [ CI] [ Ton l 11 r a J ! TOlll 11 [ " l [ Ton l 1 
-------------------------------------- --------------------------------- --- ------------------------------------------ -- ---

2.0 30.00 11.61 JI JS,00 11.41 11 40,00 11.11 11 45,00 lú.87 11 O.:>O o.oo 
2.s l0.00 15.14 11 JS.oo lS.12 11 40,00 ¡4,35 11 45.00 ll.76 11 o.oo o.oo 
l,O lo.oo ¡9, j~ 11 JS,oo 17.86 11 40.00 16.76 11 45,00 15.90 11 ú.00 o.oo 
4,0 30,00 27.19 11 JS.00 24,e1 11 40.00 22.87 11 45.0l 21.ll 11 o.oo o.oo 
6.0 30,00 5MO 11 r;,oo 44.57 11 40.00 40o1J 11 45.00 l6.67 11 o.oo o.oo 
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DATOS: 

E1trlbos 
No. do 

Deslwcl111 

1 Estribos 1 
1 No. de 1 s 
1 Dtslwdon e [ co l 

TMl.A IJ,I 

S IS..1roc:l111 do Estribosl .. VII <Cart.at.t mist.tnt.t toul > 

Vl!las Reci.n..hrK SIOP lftftl!t A.....S.s 

l'c = 250 Wca2 St«ion: b : 35 CI X h • 70 C9 

S,28 
13,44 
19.47 
34.BJ 
78.17 

11 
Vu 11 

[ Ton l 11 

< o.00630 > 

nt Pm l'llin < P < O.O! JU 

R[S!Rlct!IHS 

Valol'ff d. Vu ( l11lt.t ... ) s ( llixi .. ) 

Vu <= t.5 a FR J b J d J niz n e • J8,60 T111 S • d / 2 s 32.50 ca 

Vu <• 2.0 • FR J b • d J niz n e • 5J.47 T111 S = d I 4 • 16.25 c. 

11 11 11 1 
Vu 11 Vu 11 s Vu 11 Vu 1 

[ CI] [ Ton l 11 [ <• l [ Ton l 11 [ CI l [ Ton ] 11 [ CI l [ Ton l 1 
----------------------------------------------------------------------

2.0 5.00 24.28 11 10.00 15.86 11 15.oo IJ.05 11 20.00 U.65 11 25,00 10.eo 
2.s 5.00 49.01 11 10.00 28.41 11 15.00 .::1.:!7 11 20.00 17.71 11 25.00 IS.:>.! 
3.0 s.oo 69.0J 11 10.00 38.02 11 15.00 27.68 11 20.00 22,51 11 25.00 19.41 
4,0 5,00 117,95 11 10.00 62.48 11 15.00 43,99 11 20.00 34.74 11 25.00 29.19 
6.0 s.oo 255.98 11 10.00 IJl,49 11 1s.oo 90.00 11 20.00 69.25 11 25,00 :>.1.eo 

------------------------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 1 
1 Ho. de 1 Vu 11 Vu 11 s liu 11 Vu 11 liu 1 
1 Deshlnacion 1 [ CI J ¡ Tan l 11 [ CI J [ Ton l 11 [ CI J [ loo l 11 e e• ) [Ion l 11 [ CI J [ Tool I 

--------------------------------------------------------
2.0 10.00 10.24 11 35.00 9.84 11 40.00 9.54 11 45,00 9,31 11 o.oc 0.00 
2.5 10.00 14.14 11 35,00 13.12 11 40.00 12.JS 11 45,00 11.76 11 0.00 o.oo 
J,O J0.00 17.34 11 JS.oo 15.86 11 40.00 14.76 11 45.00 IJ,f() 11 o.oo o.oo 
4.0 10.00 25,49 11 JS,oo 22.es 11 40.00 20.07 11 45,00 19.JJ 11 o.oo o.oo 
6.0 30.00 48.50 11 35.00 42.57 11 40.00 JB.13 11 45.00 34.67 11 o.oo o.oo 
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DATOS: 

Estribos 
Ho. de 

Dnl*1iclon 

TAJl.A IJ,C 

S IS..1roc:l111 do Estribos) vs llR ICartlnh rnisleot.e toul > 

Seraracion 
H1xiaa 
Ccol 

Vi ... Rl<i.otulares SllPllMlh Ara1dn 

Stction: b = l5 t• X h • 70 Cll 

1 0.00263 ) 

Ut Pna r : Plin m 

RESTRICCIONES 

V1lorfi de \lu l lillt.e ... ) S 1 ftlxlu > 

------------------------·----
2.0 
2.s 
3.0 
4.0 

''º 

5,28 
11.44 
19.47 
34.83 
71l.17 

----------------------------
1 Estribos 11 
1 No. de s Vu 11 
1 Desisiacion 1 [ CI ] C Ton l 11 

2.0 5.00 22.76 11 
2.s s.oo 47.81 11 
3.0 s.oo &7.03 11 
4.0 s.oo 115,95 11 

'·º 5.00 253.1'1! 11 

1 Estribos 11 
1 l!o. de 5 \>J 11 
1 llesi!Nelon 1 [ CA] [Ton l 11 

s 
[ CI ] 

10.00 
10.00 
10.00 
10.00 
10.00 

5 
C ca l 

Vu <- 1,5 1FR1b1d1 raiz ne• 38.&0 Ton 5 • d / 2 • 32.SO co 

\lu <= 2.0 1 FR 1 b 1 d 1 r•iz ti e • 5¡ ,47 Ton S • d / 4 = J&,;r.¡ co 

-------------------------------------------------
11 11 11 1 

\lu 11 Vu 11 \lu 11 Vu 1 
[ Ton l 11 e col C Ton l 11 [ CD J [ Ton l 11 [ CI ) [ Ton l 1 

14.34 11 15.00 !1.54 11 20.00 10.13 11 :r.;,oo 9.29 
26.41 11 15.00 19.27 11 20.00 15.71 11 :r.;.oo 13,57 
3'.02 11 15.00 25.'8 11 20.00 20.51 11 25,00 17.41 
&0.48 11 15.00 41.99 11 20.00 32.74 11 25,00 27.19 

129.49 11 15.00 as.oc 11 20.00 67.25 11 25.00 54,90 

11 11 11 1 
\>J 11 \>J 11 Y.J 11 5 Vu 1 

C Ton 1 11 [ CI) C Tao J 11 [ ca l C Too l 11 [CA J [ Ton J 1 -.. ----~-.. -·---.. ----.. --.. --------·-·--·-----......................... __________ .... _,. _____ 
2.0 10.00 9,73 11 35.00 9,33 11 40.00 B.03 11 45.00 7,79 11 o.oo o.eo 
2.5 30,00 12.14 11 J5,00 11.12 11 40.00 10.35 11 45.00 9.76 11 o.oo o.oo 
1.0 30.00 15.34 11 :rs.oo 13.116 11 40.00 12.76 11 45.00 11.90 11 o.oo o.oo 
4,0 30,00 23.49 11 J5,00 20.e:; 11 40.00 18.87 11 45.00 17.33 11 o.oo o.oo 
'·º J0,00 46.SO 11 35.00 40.57 11 40.00 3'.13 11 45.00 32.67 1 h o.oo o.oo ------------------------------------------------------------------------
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p CPcrc.~nt.aJ~- ~· :~·~~;~'~:,·.:~~ :HR("(tio~~nlo. R~•ist..tnt·.;; 
·~ ' ;.: .. ·, .·¡'~/ . ' . 

-.u1•:i( R.ei:~n-.~1ar.~·,:·.shP·1~a~,.;t. :·~-~:~·~~-~~·'. 
._ ~-.. ;..::o~ . :,; . '" .;~C'.f: -·, . .., ',· 

-.:.J.::··::.~.•.·~ : .. ·:~-~r.~. ·.·@º{~~si ::'.}.~···.:~ ... ·. 
--~~?~ 

Hat.ar'1.l'1e5-, Seccion 

' t~-~ · .·:· JOo :·K111«:•2 
',h •: 420o"'..K11/ca2 ·~ 

b • 35 ca 
h • 70 Ca 

1 Parc11ntaJe 1 Ho1.ent.o 11 Porcent.aJe 1 Ha•ent.o 11 PorcentaJe 1 Haaent.o 1 
J De 1 Resistente 11 [te 1 Resi9tent.e 11 De 1 Re&ist.ent.1rl 
1 Acera 1 C K!I M a l 11 Acero 1 C Ka M a l 11 Acero 1 C Kll x • l I 

------------------ ---- --------- ------ -------------------------- --- -- -- ------ ----
0.00200 ts,&s6.4B 11 o. 00769 39,591,97 11 0.01249 60r070. 02 
0.00304 l6r497.15 11 o. 00705 40134.11.06 11 0.01265 611533.52 
o. 003:?0 1?r334.86 11 0.00001 41'093.19 11 0.01201 62'194.07 
o. 00336 19.169,62 11 o. 00817 1 4lr039.36 11 0.01297 621851 .66 
o. 0035::! ¡9,001. 42 11 o. 00033 '1:?158'.2.59 11 0.01313 631506. 30 
0.0031..e 19,830,28 11 o. 00849 431322.86 11 0.0132'1' 64.157.99 
o. 00384 20r656, 18 11 o. 00065 441060.18 11 o. 01345 6'4' 006. 73 
o. 00400 21r479,13 11 o .00081 '1'1•794, Z4 11 0.01361 651452.52 
o.00416 22r299, 12 11 O, OOS97 451525.96 11 0.01377 6~n 09'5. 35 
0.00132 n.116.16 1 0.00911 46r254.42 11 0.01393 66 1 735. 23 
Q,00448 1 23 1 930. 25 o. 00929 461979,93 11 Oo0H09 671372.15 
0.0041..4 1 :'4r741.39 o. 00945 .!i71 70:' '48 11 0.01425 1 681006.13 1 
o. 00400 1 251549.'57 0.00161 40o'12::?,0B 11 O .Ot-141 68Jó37.15 1 
0.00496 1 26. 3'54'130 o. 00977 491130. 73 11 0.01457 691265.22 1 
0.00~12 27'157,08 o. 0099~ •Wr852,43 11 o. 01474 69' 890. 33 1 
o. 005~8 ;'.'71956.41 o .01009 50rSl,3.18 11 Q.01490 70r512.49 

1 0.00544 281752,78 o. 01025 510270,97 11 0.01506 71d3t.70 
o. 00560 29151,6, 20 o .010<1! "il ,975. íll 11 0.01522 1 71,747,96 
o.00576 301336,67 o. 01057 520677.69 11 0,0153B 72t361.27 
o. 00593 3i.t24.t9 o. 01071 53.376.63 11 0,015S4 721971 .62 
o. 00609 311908.75 o. 01009 541072.61 11 0.01570 73,579,02 
o. 00625 32r690,36 0.01105 541765.64 11 o ,01586 7-4'183.46 
Q,00641 331469,0:' 1 0.01121 5~r455,71 11 0.01602 74t/84.96 
o. 00657 34' 244. 72 1 o .Ot 137 56.142.83 11 0.01610 75' 383. so 
o.00673 3Sr017, "7 1 o .01153 561827.00 11 Q,01634 75,979,09 
o. 006F.19 351701.:n 1 o .Ol 169 S?rSOa.22 11 Q,01650 761571.72 
o. 00705 36.554.12 1 o.01185 58'186.49 11 0.01666 1 771161.41 
o. 00721 37,310.01 11 o .01201 58r86t .SO 11 0.01682 7717"8.14 
o. 00?'37 39,079,95 11 0.01211 591534.16 11 0.01698 78r331 .91 
o. 00753 38 r 836, 94 11 o.01nJ 60r20J,56 11 0+01714 781912.74 1 

----- - --------- --- - ----- ----- - ------ - - - ------ -- --------- ---- - ------------------
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DATOS: 

TA!lA 12 

As <Am do Acero) vs llR Olo1en\G Rtslslanlel 

Visas Rrctanwl1res SilPlrwnie Ara.idas 

Hlteriales 

t'c ' 300 Ki/1:12 
I• ' 4200 Wco2 

Se ce ion 

b=lSc1 
h'70ca 

-----------------------------------------------------------------------------------------------------------------
1 1 Barras => 1 11 . 11 ¡ 11 11 
1 Ha. de 1 CI~ Ton.a 11 c12 Ton11 11 ca2 Ton,1 11 ca2 Ton.1 11 ca2 Ton.a 
1 Dtsi!tnacion 1 As ltR 11 As llR 11 As llR 11 As llR 11 As llR 
---------------------------------------------------------------------------------------------------------

2.5 o.49 o.oo 11 o.91! o.oo 11 1,47 o.oo 11 1.9( o.oo 11 2.45 o.oo 
3,0 0.71 o.oo 11 1.12 o.oo 11 2.13 o.oo 11 2.a.1 o.oo 11 3,5s o.oo 
4.~ 1.27 o.oo 11 2.54 o.oo 11 3.81 o.oo 11 5,013 o.oo 11 6.35 o.oo 
5.0 1.98 o.oo 11 3.96 o.oo 11 s.94 o.oo 11 7.92 18.76 11 9.90 23.23 
6.0 2.85 o.oo 11 5,70 o.oo 11 s.ss 20.11 11 11.10 26.56 11 14,25 J2.7S 
e.o 5.07 o.oo 11 10.14 23.77 11 1s.21 l4.BO 11 20.21! 45.26 11 25,35 55.14 

10.0 7.92 !B.76 11 15.84 36.IJ 11 23.76 52.10 11 31.~ 66.68 11 39.60 o.oo 
1~.o 11.40 26.56 11 22.80 S0.24 11 34.20 71.0J 11 45.óO o.oo 11 57.00 o.oo -------------------------- ----------------------- ------------------------------------------------------------------------

1 1 Barras => 1 11 11 11 11 10 
1 No. de 1 c12 Ta.; .• 1 11 C•2 Ton.• 11 ca2 Ton,1 11 "'2 Ton.• 11 c12 Ton.1 
1 Desisnacion 1 A< KR 11 As HR 11 A; llR 11 As llR 11 As 111! 
----------------------------------------------------------------------------------------------------------------------

:!.S 2.9~ o.oo 11 J,43 o.oo 11 J,92 o.oo 11 4.41 o.oo 11 4.90 o.oo 
J,0 ~.:6 o.co 11 .f,9? o.~o 11 5,H! O,M 11 6.39 o.oo 11 1.10 16.88 
4.0 7.62 IS.OS 11 B,89 20.96 11 10.!6 2l.8' 11 11.43 26.63 11 12.70 29.41 
5.0 11.88 27.6~ 11 13.ei 31.92 11 15.8-4 36.ll 11 17.82 40.25 11 19.80 44,29 
6.0 11.10 JB,76 11 19.95 44,59 11 22.so 50,24 11 25,65 55,71 11 28.50 60.99 
a.o J0.4Z 64.45 11 35,49 n.20 11 40.56 o.oo 11 45,6:¡ o.oo 11 50.70 o.oo 

10.0 47,52 o.oo 11 55.H o.oo 11 63,36 o.oo 11 71.21! o.oo 11 19.20 o.oo 
12.0 /Jl,40 o.oo 11 79.80 o.oo 11 91.20 o.oo 11 102.60 o.oo 11 114.00 o.oo 

--------------------------------------------------------------------------------------------------------------------------------
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TAilA 13.A 

s tSlritaclan di htrlllasl vi \ll tCcrtmlf mlst.nlf tau! J 

Vius RtcbnsuhrK Sla•l ... nle Ar1ado1 

111\IOSl t'c = 300 Wcs2 StcciGn: b :r lS ca x h = 10 e:• 

m Para P >• 0.01 m ------------------------
E1trlbos 
.... de 

DHllNcion 

5tPU&dan 
11ax1 .. 
[ cis l 

RESTT!lct!DHES 

V1Joret di Vu 1 Ll1it. .,, > 

---------------------------------------------·-------------. -----.---:--':"~. 
2.0 
2.s 
J,o 
4,0 
6,0 

1 Estribos 1 · 
1 No, de 1 s 
1 DHl-ion 1 [ co l 

S,28 
13.44 
(9.47 
31.BJ 
71,17 

11 
Vu 11 

C Ton l 11 

Vu <• 1.5trRtbtd1 nlz tic• 42.29 Ton -~=d;2t 32.SO_ca 

Vu <• 2.0 1 rR t b 1 d t nlz U c • 56.39 Ton ·s ··d /4 •· J6;2S·c1 

11 11 11 
s Vu • 11 s Vu JI s Vu 11 s Vu 

C co l C Ton l 11 C c1 J C Ton l 11 C ca l C Ton l 11 C co l C Ton l 
-----------------------------------------------------------------------

2.0 s.oo 26.70 11 10.00 18028 11 1s.oo 15.48 11 20.00 14,07 11 25.00 13.23 
2.s s.oo 52.67 11 10.00 31.27 11 t5.oo 24.13 11 20.00 20.56 11 25.00 18.12 
J,O 5,00 71.89 11 10.00 10.es 11 15.00 JO.SI 11 20.00 25,37 11 25.00 ~.27 
4,0 s.oo 120.01 11 10.00 65.34 11 1s.oo 46.SS 11 20.00 37.60 11 25.oo 32.0S 
6.0 s.oo 258.~ 11 10.00 134.JS 11 1s.oo 92.86 11 20.00 n.11 11 25.00 59.66 

-----------------------------------------------------------------------------------------------
1 Estribos 11 11 11 11 
1 No. de 1 s Vu 11 Vu 11 Vu 11 \\¡ 11 Vu 
1 llHl"°"'lon 1 Ces l C Ton l 11 [ CI ] C Ton l 11 C ca l [ Ton l 11 C ca l C Ton l 11 [ CI ] Clool ------------------------------------------------------------------------------------------

2.0 J0.00 12.67 11 35.00 12.27 11 40.00 11.97 11 45.00 11.73 11 o.oo o.oo 
2.5 J0.00 17.00 11 JS,oo IS.98 11 40.00 1s.21 11 1s.oo 14.62 11 o.oo o.oo 
J.O 30.00 20.20 11 35.00 18.72 11 40,00 17.62 11 15,00 16.76 11 o.oo 0.00 
4.0 30.oo 28.JS 11 35.oo 25,71 11 40.00 ZJ.n 11 45,00 ~~.a 11 o.oo o.oo 

'·º 30.00 51.36 11 35,00 45,43 11 40.00 40,99 11 IS.00 37,SJ 11 o.oo o.oo --------------------------------------------------------------------------------------· 
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TAllA tJ,I 

S IS1Hracl111 111 Estrlboll vs W! ltarbnt. rnlsll!M tot.l 1 

l'c • JOO b/co2 S«cl111: b • lS Cll • h • 70 Cll 

1O,oo.\401 

m Pn• Paln < P < 0.01 m --------- ------------------
Estribos 
No. dt 

Desilfnacion 

Sttooracion 
illxlH 
[col 

RESTllCClllES 

Y1lom dt \lu 1 Llaite ux) 5 ( JlaXÍN) 

2.0 
2,5 
J,o 
4.0 
6.0 

5.28 
13.44 
19.47 
34,83 
78.17 

Vu <:s 1.S a rR a b a d a r~iz He e 42,2? Ten S•d/2• 32.SOca 

\lu <• 2.0 1 FR t b t d 1 roiz 11 • • 56039 Ton 5 • d / 4 = 16.25 "" 

1 Estribos 1 11 11 11 11 1 
1 No, di 1 s l\J 11 s l\J 11 s \lu 11 s l\J 11 s l\J 1 
1 Dnlwoion 1 [.al C Ton l 11 ["" l C Ton l 11 C cal C Ton l 11 [ ""l C Ton l 11 Ccal [Tan l 1 
------------

2.0 s.oo 25.10 11 10.00 16.68 11 1s.oo 13.88 11 20.00 12.47 11 25,00 U,63 
2.s s.oo 50,54 11 10.00 29.13 11 15.00 22.00 11 20.00 18.43 11 2'S.OO 16.29 
3,0 5.00 69.76 11 10.00 38,74 11 15.00 29,41 11 20.00 23.24 11 25.00 20.14 
4,0 5.00 118,68 11 10.00 63.21 11 n.oo 44,71 11 20.00 J:i,47 11 25.00 29.92 
6.0 s.oo 256.71 11 10.00 132.22 11 15.oo 90.72 11 20.00 69.98 11 2'S,OO 57,53 

------------------------- --------------------

--------------------------------------------------------------------------------
1 Estribos 1 11 11 11 11 1 
1 No, dt 1 l\J 11 l\J 11 s \ltJ 11 \ltJ 11 l\J 1 
1 Dtsi•N<ion 1 e e• ] e Ton l 11 Coal C Ton l 11 [.al [ Ton l 11 ( CI ] C Ton l 11 [ •• l 1 Ton l 1 ---------------------------- ---------

2.0 1 30,00 11.01 11 35.00 10.67 11 40,00 I0,37 11 45,00 10.14 11 o.oo o.oo 
2.5 ·1 J0,00 14.87 11 35,00 llo8' 11 40.00 IJ,06 11 45.00 12.49 11 o.oo o.oo 
3,0 1 30.00 18.07 11 J:i,OO 16.59 11 40.00 15,48 11 45,00 14.62 11 o.oo o.oo 
4,0 1 J0,00 26.22 11 35.00 23.58 11 40.00 21.60 11 45.00 20006 11 o.oo o,oo 
6.0 1 30,00 47,23 11 J:i,00 43,30 11 40.00 38,85 11 45.00 35,40 11 o.oo o.oo 

-------------------------- -------------------------------
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DATOS! 

Estribos 
ffo, do 

Dl'siSMc:ion 

TAIU tJ.C 

S IS..1r1<I011 do Eslriboll .. 11 (CorU/\lt rnhlint. tot.I > 

Vía. Rfcbni<JhrH Si•l_,lt Arudis 

t'o • 300 Woo2 

St!-IHC'iOO 
ffaxiH 
e"" J 

S.C:Ci111I b • 35 Cll X h • '/O Cll 

( 0.00288 1 

mP1r1 P•hinm 

RES!RICtl<KS 

Vllorn do Vu ( L111i. ... 1 5 ( lfoxiM ) 

1" 
1 
1 
1 ------·-----------------------------------------------

C Estribos 

2.0 
2.5 
3,0 
4,0 
6.0 

1 Ho. do s 
l IJeiilnlciOll I [ Cll] 

2o0 s.oo 
2os 5o00 
lo O 5o00 
4o0 5o00 
6,0 5.00 

1 Estribos 
1 Hoo de 1 s 
l Deslwoion 1 ! .. J 

2o0 JOoOO 
2.5 30,00 
J,O 30.00 
4.0 30000 
6.0 30,00 

5028 
13.44 
19047 
34.BJ 
7Sol7 

11 
\lu 11 

! Ton J 11 

2lo56 JI 
4So41 11 
6MJ 11 

ll6o5S 11 
254058 11 

11 
\\J 11 

! Ton J 11 

•.SJ 11 
l2o7J 11 
15.94 11 
24009 11 
u.10 11 

Vu <• f,5 1F1I1b1d1 uiz tr o• 42,29 Ton S • d I 2 • 32,SO Cll 

Yu <• 2,0 t FR t b t d 1 r1iz ti e: 56.J9 Ton S :a: d I 4 • J6o25 l"I 

11 JI JI 1 
S Vu 11 s \lu " s Vu JI s Vu 1 

l Cll J l Ton l 11 ! C11 l ! Ion J JI ! .. J ! Ton J JI l t:11 J ! Ton l 1 

IOoOO 15.J5 11 15.00 12.34 " 20.00 10.94 JI 25,00 10.09 
10.00 27000 11 ISoOO 19087 JI 20000 l6oJO JI 25,00 14ol6 
10.00 36061 11 15000 26028 JI 20000 2loll 11 25000 1soo1 
IOoOO 61007 11 l5o00 ~2.58 11 20000 JJo34 11 25000 27079 
IOoOO 130.09 11 15000 88059 11 20000 67084 11 25000 55,40 

11 JI 11 1 
\!u JI s \lu JI \lu 11 Vu 1 

r ca 1 ! Too l JI r •• l !Ton l 11 ! n J ! Ton l 11 ! C11 l e Ton J 1 

35000 9oll 11 IOoOO 8o8J 11 45000 8060 JI o.oo OoOO 
35.00 11.72 JI 10.00 lo.95 JI 45.00 10036 11 o.oo o.oo 
35.00 14.46 JI 10.00 IJ.35 11 45.00 l2o49 11 OoOO OoOO 
35000 21045 JI 40.00 !9047 JI 45000 17.93 11 o.oo o.oo 
35.00 41.17 11 40000 l.l.n 11 1s.oo JJ,26 11 o.oo o.oo 
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l Pare~nt1Je 1 tto••nt.o 11 Poreentl.J• 1 Ho•ento 11 Pore•ntaJ• 1 Har.ento 1 
De 1 R•sht.ont.e 11 De 1 Red•t.•nle 11 D• 1 Rvsht.ent.el 

Ae'1ri> 1 ( Kll )( 111 l 11 Acero 1 ( Ks x lll l 11 Ac•ro 1 ( Kli x 11 l 1 

0.00204 
0.00211 
0000219 
o o 00226 
o. 00233 
o. 00240 
o. 00248 
OoOOZ55 
o o 00262 
0000270 
0000277 
0.00204 
ºº 00-.;!92 
0.00299 
o o ?0306 
o.oo3t4 
o. 00321 
o. 00328 
o' 00:!36 
o.00343 
o.003so 
Q.00358 
0.00365 
0000372 
ºº 00380 
o. 00397 
o. 00394 
0.00402 
0090409 
o. 00416 

161631,15 11 
11.201077 11 
l7r770,50 11 
19,337,35 11 

o. 0042'1 
0.00'131 
0.00438 
0.004'46 

181902.32 11 0.00453 
19r465, 40 
20r026,59 
20r585o90 
21r143, 32 
21 r698,06 
22' 252. 52 
221804.28 
23r354,17 
23' 902 .17 
24' 440' 28 
241992.St 
251534.85 
26, 075. 30 
261613.B!l 

t 27'150.56 
:'7 1 685 .36 
2a, 21a.20 
28r749,31 
29. 279. 46 
29 1 805 o 72 
30 1 331. 09 
30r854,58 
311 376019 
3!..109~.91 
32rHJ,74 

11 0.00460 
11 0000468 
11 0.00415 
11 0.00482 
11 0.00-490 
11 0.00497 
JI 0.00504 
11 0.00512 
11 0.00519 
11 0.00526 
11 0.00534 
11 o. 00541 
1 t 0.00:1'18 
11 0.00556 
11 0.00563 
11 0.00570 
JI 0.00578 
11 o.oos0s 
11 0.00592 
11 o.oo¿oo 
11 0000607 
11 0.00614 
11 0000622 
11 V.Vüó29 
11 0.00637 

32•929.69 11 
J3r443.75 11 
331955.93 11 
34r"66. 23 11 
34,974,64 11 
35r481.16 11 
35,995,90 11 

J 361488.55 11 
1 361989.42 ti 

371488040 JI 
J7r98s.so 11 

l 38r480o 71 1 J 
381974,03 IJ 
39, 465. 40 1 t 
39,955,03 1 J 

401442· 70 l l 
40r928,'49 11 
41 ,412 ,39 1 1 
41r891,40 l ! 
12,374,53 11 
42,es2.7e 11 
'13r3:?9,14 ll 
43r80J,61 11 
440276.20 11 

"'"' r746. 91 11 
'15r21S.7J J 1 
451682166 11 
16'147. 71 11 
"lór ólQ,Bl 11 
47•072.15 11 
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000064'4 
o .00651 
0000659 
o. 00666 
0.00673 
0.00691 
o. 00688 
o. 006?5 
0.00703 
o .00710 
0.00717 
o.oons 
0.0073;:' 
0.00739 
0.00747 
0.00754 
o. 00761 
O .00769 
0.00776 
o. 00783 
o. 00791 
0.00798 
o. 0080~ 
0.00013 
o. 00820 
o .00827 
o. 00835 
0.00842 
0.008"19 
0000857 

47,531,54 
"17r989o05 

"ª'""4' 67 49, 898.41 
49r350,26 
49,900.23 
50, 240. 31 

r 50r694.51 
1 51r130.02 

s1.-:.01. 24 
52r021,7B 
S:?r ·160 ,44 
~2r897.21 

5JoJJ2.09 
531765.09 
54'196.21 
54d~S.14 
"5~1052.70 
55, '178.24 
551901.82 
561323.50 
561 743, 31 
s7.i6i.n 
571577.26 
S7r991.41 
5Br403.67 
581814105 
59r222,54 
591629.14 
601033.87 1 



llo\TOSI 

1 1 Barui a) 1 
1 ffo, di 1 
1 Desi!lnition 1 

1: 
ca2 Ton.a 11 
As 11R 11 

TAU 12 

As IArfl di Acero) .. ltR tlloMnt.o Rlshlmt.el 

Vlus Rt<tln~lms s1 .. 1 .... i. Aroidas 

l(¡t.erhln 

l't • lSO Ki/'92 
,. • 4200 ~/'92 

11 
co2 Ton.a 11 
As l!R 11 

S... ion 

11 
C92 Ton.a 11 
As llR 11 

11 
cs2 Ton11 11 C'l2 Ton.a 
As llR 11 As llR 

-----------------·----------------------------------------------------------------------------------------------------------
2.s 0,49 o.oo 11 Q,98 o.oo 11 1.u o.oo 11 ¡,¡¿ o.oo 11 2145 o.oo 
1.0 0.71 o.oo 11 1.42 o.oo 11 2.ll o.oo 11 2.84 o.oo 11 1.ss o.oo 
M 1.27 o.oo 11 ~.54 o.oo 11 l.BJ o.oo 11 s.oe o.oo 11 6.35 11.22 
s.o 1.98 o.oo 11 3.9! o.oo 11 5,94 o.oo 11 7,92 21.21 11 9.90 26.16 
600 2.85 o.oo 11 S,70 o.oo 11 s.ss 22.s2 11 11.10 29,79 11 14,25 36.45 
e.o S.07 o.oo 11 10.14 ll.75 11 151~1 1e.62 11 ~0.29 49, ~9 11 25.15 59.36 

10.0 7,92 21.21 11 JS,e4 40,02 11 23076 56o3e 11 11.68 o.oo 11 39.60 o.oo 
12.0 11.10 29.79 11 22.BO 54.52 11 34,20 o.oo 11 45.60 o.oo 11 57.00 o.oo 

---------------------------------------------------------------------------------------------------------------------
1 1 Barras ~> 1 11 11 11 9 11 JO 
1 No, de 1 co2 Ton.a 11 ca2 Ton.a 11 ca2 Ton11 11 cal Jon.1 11 <•2 Ton,1 
1 Des unacion 1 As llR 11 As l!R 11 A• llR 11 As ltR 11 A> ltR 
-------------------------------------------------------------------------------------------------------------------

2.5 2,94 o.oo 11 l,43 o.oo 11 J.92 0.00 11 4,41 0.00 11 4,90 o.oo 
l.O 4.26 o.oo 11 4.97 o.oo 11 SoóB 0.00 11 6.l9 17.32 11 1.10 19.15 
4,0 7.62 20,47 11 8,89 2l.67 11 10.16 26.80 11 JI ,4l 29.86 11 12.10 32.87 
s.o u.se lo.93 11 Jl.e6 35.56 11 15,94 40.02 11 1).82 44.34 11 19.eO 4B.51 
6.0 17.10 42.79 11 19.\'S •B.El 11 22.so 5~.S:! 11 25065 59,92 11 2S.SO o.oo 
a.o 30.42 o.oo 11 35.49 o.oo 11 40.S6 o.oo 11 41.63 o.oo 11 50.70 o.oo 

10.0 47.52 o.oo 11 51,H o.oo 11 63036 o.oo 11 71.28 o.oo 11 79.20 o.oo 
12.0 6B.40 o.oo 11 79,80 o.oo 11 9!.~0 o.oo 11 102.60 o.oo 11 114.00 o.oo 

---------------------------------------------------------------------------------- -----------------------------------------------
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TAll.A fl .A 

S <Sn-1ncion de Eslribosl vs YR <Cortante rtsiif..tnt.f tohl J 

DATOS; t'c = ISO 1Wca2 Seccion: ti : ~O cs. :f h :i: 8( ca 

SU Pna P >- O.O! 111 
' - .. ___ ,.. __ ,,, _____________________________________________________________________________________ ,. _____ _ 

Eslilbos'_· 

"º'de 
OtsilllliClon 

2.0 
2.s 
3,0 

,4,0 
6.0 

1 Estribos 
1 No, de 1 S 

SePuacion 
Hixiu 
[ CI] 

4.62 
11.76 
17.04 
J0,48 
68.40 

11 
Vu 11 

RfSTRlctlllH!:S 

Valores dt '.'u e LC1it. "'" l 

Vu <: 1.s t fR 1b1 d 1 ni: Ne= l9.4l Ton S=d/2= 

Vu <= 2.0 1 fR 1 b 1 d 1 rai: ti e • 52,58 Ton $ :r d / 4 :r 

11 11 11 
Vu 11 Vu 11 5 \'\I 11 

1 Otshn1cion 1 [ ca l [ Ton l 11 [ CI l [ Ton l 11 e <• J e Ton l 11 [ CI J [ TO<· ] 11 [ CI ] 

1 Estribos 
1 Ho, de 

s.oo 28.63 
s.oo se.s9 
s.oo 80.76 
s.oo m.21 
s.oo 296.48 

11 10.00 
11 10.00 
11 10.00 
11 10.00 
11 10.00 

11 
Vu 11 

19,9¡ 
33.89 
44.98 
73.20 

152.84 

11 15.00 
11 15.00 
11 IS.O·l 
11 15.00 
11 15.0ú 

11 
Vu 11 

11 20.Coe 
11 Z0100 
'1 20.0.~ 
11 20.:0: 

11 20.00 

11 
Vu 11 

11 25,00 
11 25,00 
11 25.00 
11 2s.oo 
11 2S.OO 

11 
Vu 11 

1 Dtsisnacion 1 ( et J C Ton J 11 [ e• l [ Ton l 11 [ c1 J [ Ton l 11 { ca l C Tor. J 11 ( e• J 

2.0 
2.s 
3,0 
4.0 
6,0 

J~ • .)G 

30.0 
JO,oo 
l0.00 
l0.00 

IZ ... 4 
17.43 
21.1z 
30,53 
51.08 

11 35.00 
11 35.00 
11 JS.OO 
11 35.00 
11 l5.oo 

11 .97 
16.i5 
19.42 
27,48 
50.24 

11 40.00 
11 40.00 
11 40.00 
11 40.00 
11 40.00 
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11.bl 
IS.JI 
18.14 
25.lO 
45.tl 

11 45,00 
11 45,(~ 

11 45.00 
11 45,00 
11 45,00 

IJ,Jc 
U.68 
17.15 
23.42 
41.12 

11 o.oo 
11 o.oo 
11 o.oo 
11 o.oo 
11 o.oo 

37,50 CI 

18,~ CI 

1 
Vu 1 

C Ton l 1 

1J.08 
19.08 
ZJ1SI 
34.80 
66.65 

1 
Vu 1 

¡ Ton J 1 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 



:·1 
1 
1 
1 

1 
je 

1 
1 
1 

DATDSI 

Estribos' 
Ha, di 

Pesifnlcian 

2.0 
2.5 
3.0 
4.0 
6.0 

TAllA tlol 

s cs .... 1dan de Ellrlbol) VI VR (Corl.ante rHhtente lolll ) 

Vlu1 Rtchntul1rt1 Sl•lHenle Arudas 

t'c • 150 llúc:a2 Stccton: b • 40 t11 X h :1 91) C'I 

Stp1racian 
Koxlu 
[ CI] 

4o62 
llo76 
17.04 
30.48 
68040 

( 0.00600 J 

tu p.,. Plln < P < 0.01 lit 

ll[SIRICCIDHES 

Vdorn dt \lu ( lloite ux ) S ( lllxiu l 

\lu <= 1.5 t FR t b 1 d t rolz ft e = 39,43 Ton S • d I 2 • 37,50 C1 

Vu <= 2.0 1 FR r b r d s nlz ti e • 52.58 Ton Ssd/~= 18,75 C1 

---.. -------------------------------·--------------------------·-·---------------·------------------------
1 Eslrlbos 11 11 11 11 1 
1 Ho. de s \lu 11 \lu 11 \lu 11 \lu 11 s \lu 1 
1 Pesi!lnadon 1 [ CI] C Ton l 11 [ CI] C Ton l 11 [e• l C Ton l 11 [ CI] [ Ton l 11 [ ca l [ Ton l 1 
----------------------· .. -------·--------·---------.. ----------·--------------·----·------------------------

2.0 5.00 26.75 11 10.00 17.03 11 15.00 13.80 11 20.00 12.18 11 2:;,00 11.21 
2.5 s.oo 56,38 11 10.00 31.68 11 15.00 2J.45 11 20.00 19.34 11 25,00 16.87 
3.o s.oo 78,56 11 10.00 42.77 11 15.00 J0.84 11 20.00 24.88 11 25.00 21.30 
4.0 s.oo IJS.00 11 10.00 71.00 11 1s.oo 49.66 11 20.00 38,99 11 25,00 32.59 
6.0 s.oo 294,27 11 10.00 150.63 11 15.00 102,75 11 20.00 78.81 11 25.00 64,44 

1 Estribos 11 11 11 11 1 
1 Ho. de s Vu 11 \lu 11 \lu 11 s \lu 11 s \lu 1 
1 Desi!lnadon 1 [ CI ] [ Ton l 11 Cn l C Ton l 11 [ C1 l CTcol 11 [ CI J [ Ton l 11 [ ,. l C Ton l 1 --------------------·-----------------·-----------------------------·--------------------------------

2.0 30.00 10,56 11 35.00 10.10 11 40.00 9,75 11 45.oo 9,49 11 o.oo o.oo 
2.5 J0,00 15.22 11 JS,00 14.04 11 40.00 13.16 11 45,00 12.48 11 o.oo o.oo 
3.0 J0.00 18,92 11 JS.00 17.21 11 40.00 15,9! 11 45.00 14,94 11 o.oo o.oo 
4,0 30.00 28.32 11 JS.00 25,28 11 40.00 22.99 11 45.00 21.21 11 o.oo o.oo 
6.0 JO,oo 54.87 11 J5.00 48.03 11 40.00 42.90 11 45,00 Ja.91 11 o.oo o.oo 

···--------------------------------------------------------------------------------------------
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TAIU u.e 

S !Sef'lrKion di E1triboll YI 111 !Cortln\e mhtenlt! lotll l 

llATDSI f'c • ISO Wco2 Sttdan: b • 40 C9 x h • 10 m 

( 0.00204 ) 

ut Paro P • Poin ut 

RESTRICCIOllES 
Estribo• 

No. "" 
llnl*>1don 

Sefi1r1eion 
illxlll 
Cail 

Y•loru di Vu ( Li•llt! llX ) SI lllxl11 l 

2.0 
2.5 
3,0 
4.0 
6.0 

Vu <• 1.s * FR l b • d a r•iz n e • 39.ll T<11 S • d I 2 • 37,SO C1 

Vu <• 2.0 * FR * b * d l r1iz rt e • 52,58 T<11 5 • d I 4 • 181 75 CI 

----------------------------------------------------------------·----

1 Estribos JI 11 JI JI 
) Ha, de l S \\¡ 11 s Yu JI Vu 11 s Yu 11 \\¡ 1 
1 llos!inleion 1 ( CI ] C Ton l 11 e e1 l r Ton l JI r ca J r Ton l 11 [ ca l [ Ton l JI C CI l C Ton l 1 

2.0 5.00 2l.9J 11 10.00 15.21 11 15.00 11,97 11 20.00 10.36 JI 25,00 9,39 
2,5 s.oo 54.17 11 10.00 29,49 11 15.00 21.24 11 20.00 17.13 11 25.00 14.1..! 
3.o s.oo 7.!.l!: 11 10.00 40.5.! JI 15,00 28 • .!4 11 20.00 22.67 11 25.00 19.09 
4,0 5.00 m.ao 11 10.00 .!8.79 11 15.00 47.45 11 20.00 36,78 JI 25.00 l0,38 
.1.0 5,00 m.~ 11 10.00 148,42 11 15.00 100.54 11 20.00 7.!.60 11 25.00 .!2.2l 

--------------------------------------------------------

------------------------------------------------------------------------
1 Estribo• 11 11 11 11 
1 No, di s Vu 11 Vu 11 Yu JI Yu 11 \\¡ 

1 Dtsi~ff:ion 1 [ CI ] [ Tllll 11 ( C1 ] r Ton J 11 ( C1 ] r Ton J JI [ CI] C Ton l 11 ( C1 ] C Ton l 1 
----------------------------------------------------

2.0 :io.oo 9,74 11 35.00 8.27 11 40.00 7,93 11 45.00 7,M JI o.oo o.oo 
2.s 30.00 13.01 11 35.00 lJ,84 JI 10.00 10.95 11 45,00 10.27 11 o.oo o.oo 
3,0 30.00 16.71 11 35.00 IS,00 11 40.00 13.73 11 45.00 12.73 11 o.oo o.oo 
4,0 30.00 26.12 11 35.00 23.07 JI 10.00 20.78 11 45,00 19.00 11 o.oo o.oo 
6.0 30.00 52.66 11 35.00 45.82 11 40,00 l0 • .!9 11 15.00 36.70 JI o.oo o.oo 

----------------------------------------------------------------------~--
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r <PorcentaJe_de .tcero>·vs HR <tto•ent.o ReSht.ent.e> 
-_:·· -:,, .. :~-;·~- ·, <:-/:: ._,_ -\. --;-.-,: 

V,h•s R~ét.'8~11ú~~i·• s"t·.p1.~.nt~· Ar••d•• 

H•t'•rla1._s 
r •e • _· 200 t<•;~.2'. ·. 
rw ," • -"·~~o~ ~a/e•;!_:· 

Seceion 

b • 40 e• 
,h • 90. e• 

1 Porc.,ntaJe ,- Ho1ii.nto 11 Porcent•Je 1 Ho••nto 11 PorcentaJe 1 Ho•ento 1 
·[111' 1 Reshtent.e 11 De 1 Resistente 11 fl• 1 Resistente 1 
Acero I C K• K • l 11 Acero 1 C Kll >e t:1 ] 11 Aeero 1 C Ka >< • ] 1 

---------------------------- ------------- ------ ---- ------------- ---------- ---- --
0.0023~ 19.316.06 11 0,00541 42,203.20 11 0.00947 1 62•633.52 
01002'15 20, 119. 30 11 0.00551 ~2.923.78 " o. 00857 1 631272124 
0.00256 20,919.02 " o. 00561 '43 r611.63 11 o.ooe67 1 63r90B.22 
o. 00266 :i!l r116.01 " o.oosn ·44. 356. 75 " 0.00877 64r541 o47 
o. 00276 22r510o27 " o. 00582 45t069'.14 " 0,00808 65rl72.00 
0.00286 23r301 .eo " o' 0059'2 45,779,91 " 0.00898 65 1 799. 80 
o. 00296 ::i41090.61 " o' 00602 "161 -13!:i. 74 " 0,00900 66r424o87 
0.00307 2'41976. 68 " 0.00612 -n.109,95 " 0,00918 670047.20 
0.00317 2Sr660.02 11 o .00623 47,991. 43 11 o. 00928 671666082 
0.00327 261440.64 " o. 006J l 181590.12 " 0,00939 681283.70 
0.00337 271218153 11 o. 006'43 491286.20 11 0,00949 681897.BS 
0.00347 270993.69 11 o .00651 .,9,979,49 " o. 00959 691509.27 
o. 00358 20t766. 11 11 o. 00663 so,67o.os " 0.00969 70'117.97 
o. 0031>8 29 • 535, IH 11 0.00674 311357.80 11 o. 00979 701723.93 
0.00378 301302.79 " o. 00684 1 '521042.99 " o. 00989 1 711327.17 1 
0.00386 31 r067.03 11 0.0069'\ 52.7:'5.36 11 0.01000 1 711927.69 
0.00398 3l 1B::?B.54 " o. 00704 SJ,405.0l " 0.01010 1 72, 525. 46 
o .00400 321~87.33 " 0.00714 54,001.93 " o .01020 1 731120.51 1 
0,00419 J3r34J,JO 11 o. 00724 541756.tl " 0,01030 1 73r712.83 1 
0.00429 3'110?6.71 11 0.00735 55, 427 .~7 " 0.010'10 741302.42 
o .00-439 34. 947 .31 11 0.00745 56' 096. 30 11 0.01051 741889.29 
0.00449 35,595, 18 11 o. 00755 '.i6r762,J1 11 0.01061 75,4173,42 
0.00459 36' 340. 32 " o. 00765 57r42~.se " 0.01071 761051.83 

º·ºº"'º 371002. 73 " o. 00775 581086.12 11 0.01001 761633.:50 
0.00400 37' 822. 41 " o. 00786 59,743,94 " 0.01091 77r209o45 
0.00490 39,559, ]6 " o. 00796 591399,03 " 0,01102 771782.67 
o .oosoo 39' 293. 59 " 0,00006 601051.JB " 0.01112 781353.16 
0.00510 40 1 025. 08 " 0.00816 60. 701.01 " 0.01122 781920.92 
0.00521 40r75J,8:S " o. 00826 611347.91 " 0.01132 79,495,95 
O .OOSJI 411479.89 " 0.00037 611992.08 11 Oo0ll42 80r049.26 

---- ------ --- ----------------------------- --- --- -- -- --- ------- -- ----------------
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DAros: 

1 t IJarrH •) 1 
1 No. de 1 
1 n .. 1snacion 1 

11 
c12 Ton.1 11 
As KR 11 

fMU t2 

Vlus ReclllWUilrtS Sill'IMtnlt Arudis 

Kit.trilles 

t 'e • 200 K•lco2 
t• = 4200 Wca2 

11 
c12 Ton.a 1 J 
A• l!R 11 

Sttcion 

" c12 Ton,1 f 1 
As 1111 11 

11 
ca2 Ton.1 11 cl2 Ton,1 
As llR 11 As ltl! --.. --------------------------................................... -------------·-----------·---------·----------------------------

215 
l.O 
u 
5,0 
6.0 
a.o 

10.0 
12.0 

1 t t.rrn => 1 
1 ffo, de 1 
1 Dtsisnacion 1 

2,5 
J,O 
4.0 
5.0 
6.0 
a.o 

10.0 
12.0 

0.49 o.oo 11 
0,71 o.oo 11 
1,27 o.oo 11 
t.9a o.oo 11 
2.ss o.oo 11 
5.07 0,0() 11 
7,92 21.~ 11 

11.40 30.41 11 

11 
c12 Ton.1 11 
As HR 11 

2.94 o.oo 11 
4.26 O.O) 11 
7.62 20.76 11 

11.ss Jt.62 11 
17.10 44.21 11 
30.42 72,74 JI 
U,S.2 0,C.<) 11 
6a.10 ú,00 11 

0.98 o.oo 11 
t.42 o.oo 11 
2,54 o.oo 11 
J.96 o.oo 11 
5.70 o.oo 11 

10.14 ~7.25 11 
15.84 41,;5 11 
22.ao 57.05 11 

11 
<12 ron.a 11 
A• llR 11 

3,43 o.oo 11 
4.97 o.oo 11 
B,B'/ 24.05 11 

u.a6 36.49 11 
19.95 50.75 11 
15.1• o.oo " ss.H o.oo 11 
79.80 o.oo 11 

t.41 o.oo 11 t.96 o.oo 11 2,45 o.oo 
2.13 o.oo " 2.e4 o.oo 11 3.55 o.oo 
3,at o.oo 11 s.oa o.oo " 6.JS o.oo 
5,94 o.oo " 7.92 :!1154 11 9.90 26.64 
a.SS 2J,17 11 11.40 30.42 11 14.25 J7,4l 

15,21 39.74 " 20.2a 5¡,49 11 25.35 62.49 
23.76 59.12 " Jt.68 75,17 11 39.60 o.oo 
34,20 79,a9 " 45.60 o.oo 11 57.00 o.oo 

11 11 10 
c12 Ton.a 11 cl2 Ton11 11 ca2 Too,1 
As llR 11 As llR 11 As 1'11 

3.92 o.oo 11 4,41 o.oo " 4.90 o.oo 
5.611 O,O(I " ¡,¡9 o.oo 11 1.10 ¡9,39 

10.16 27.30 11 11.u JO.SO JI 12.10 JJ.65 
15,a4 41.25 " 17.11'.! 45,99 " 19.SO 50.41 
22.ao 57.05 " 25.65 6J.J2 11 28.50 68.95 
40.S6 o.oo " 45.63 o.oo JI 50,70 o.oo 
63,36 o.oo " 71,29 o.oo JI 79,20 o.oo 
9!.20 o.oo " 102.60 o.oo 11 114,00 o.oo 

---------------------------------------.. -----·---·----------------------·--------------------------------------------------
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TAlllA tJ,A 

S IStt¡r1c:lon dt Eslribos> vs !Al !Cor\onte mutent. lahl J 

Vli11 Rtct.Nvhl'ff 5¡.,¡,...i., ArudH 

Do\TCSl f'c = ~ Wt12 Sttcion: b • 40 ca JC h ~ 80 c. 

*U P1r1 P /= 0101 U* 
--.. ·---~-----------·----------- ... ·-------------·----------------.:. ..... ______ -_.,_._. ·---C 
( 

1 
1 

_I 

Ellribos 
No. d! 

Doslwcion 

S..1r11clon 
H1xiu 
[ti l 

RESTRICCIOhtS 

Uilorn di IJu f lia1te U;{ ) _ s 1111x1o• 1 

'I 
1 
1 
1 

--------------------------------------------------------·----·-----------~------------~------

2.0 4162 
2,s 11.76 1/u <• 1,5 1 FR 1 b 1 di niz U t • 45,SJ Ton S:sd/~s 37.50 <I 
J,O 17.Q.4 
4,0 30,49 1/u (: 2,0 1 FR 1 ~ 1 d 1 r1iz U t • 40,71 Ton ; • d H • l81i'S ca 
6.0 68.40 

1 Eslribos 11 11 11 11 
1 Ha, de l'u 11 s Vu 11 Vu 11 s l'u :1 Vu 1 
1 Deslinacion 1 [ <I l CTonl 11 [ <I l C Ton l 11 e c1 1 C Ton l 11 [ ti l C Ton : 11 [ ti l [ Ton l 1 
------------------------------------------------------------------------------------------------------------------------

2.0 5.00 JO.OS 11 IC.Oll Z0.34 11 IS,00 17.10 11 :Q.00 IS.48 11 25.00 14,51 
2.5 5.oo 60.01 11 10.M 35.n 11 1s.oo 27.0B 11 20.00 ~~.97 1 25,00 20.so 
J,O 5,00 82.19 11 10.~) 46.40 11 15.00 34.48 11 20.0ll 29,51 :1 25.00 24.93 
4,0 5.00 tla.64 11 10.00 74.63 11 IS.00 SJ.29 11 20.00 42.6: 11 :?5.00 36.n 
6.0 5,00 297.~0 11 !•),(') 154.26 11 15.00 l~!.38 11 20.00 8i.4A 11 25,0I) 68.0B 

---------------------·------------------ .. ----- -------------------------------- ---------------------- --------------------- ---

1 Estribos 
1 No. de 
1 Desisnadon 1 

2.0 
2.5 
3.0 
4,0 
6.0 

[c1 J 

l0.00 
30.00 
30.00 
30.00 
l0.00 

11 
Vu 11 

C Too l 11 tnl 

13.B.I 
18.85 
22.5S 
31.96 
ss.so 

11 :::.;o 
11 ]5,(-0 

11 15,;.; 
11 ¡:j,OI) 

11 35 .. ;o 

11 11 
Vu 11 Vu 11 

C Ton l 11 C c1 l e Ion J d [ ti l 

13.40 
17.68 
20.S4 
28.91 
Sl.66 

11 .10.00 
11 40.00 
11 40.00 
11 40,00 
11 40.00 
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13.CS 
16.79 
19,57 
26.62 
46,SJ 

11 45,CO 
11 45,00 

11 ·~·~º 
11 41,0I) 
11 45.00 

11 
Vu 11 

[ 700 : 11 [ CI ] 

:1 o.co 
11 o.oo 
11 o.oo 
11 o.oo 
11 o.oo 

Vu 
C loo l 1 

o.ce 
o.~i 
o.v; 
o.o~ 

o.oo 



IATOSI 

Eslribot 
Ha. di 

o .. 1 .... 1on 

2.0 
2,5 
J,O 
4.0 
6,0 

flllU 13,1 

S <S1nr1eion di Eslrlbotl n Wl !Cor\lnlo misl4ntt toul > 

Vita Rt<t.Mullr11 Slulnenl.t AttldH 

f'c • 200 Wc:o2 Sttcion: b • 40 n x h • 80 ce 

Snaracion 
1Wcl11 
Cetl 

4.62 
11.16 
17,04 
J0,48 
69,40 

( 0.00610 ) 

m Por1 Pain ' P < O.O! IU 

RESIRll:tlOllES 

V•IDm di Yu ( Lloilo N• > 

Yu <• 1.s e FR t b t d t nh n e = 45,53 Ton S=d/2• 

Yu « 2.0 e FR t b t d 1 raiz rs e • 60.71 Ton S•d/4= 

37.SO co 

18.75 co 

---------------------------------------------------------------------------

1 Es\rilm 1 11 11 11 11 
1 No. dt 1 s Yu 11 s Yu 11 5 Yu 11 Yu 11 Yu 1 
1 DesiW<:ion 1 Ccol C Ton l 11 Ccol C Ton l 11 [ca l e Ion l 11 [ cal e Ton l 11 [ CI ) C Ton J 1 
----------------------------------------------------------------------·----------------------------

2.0 5.00 28.07 11 10.00 IB.36 11 1s.oo 15.12 11 20.00 13.~0 11 25.00 12.53 
2.5 5.00 57,SJ 11 10.00 Jl,BJ 11 1s.oo 24.60 11 20.00 20.48 11 25.00 10.01 
3,0 5.00 79,70 11 10.00 43,92 11 15.00 Jl.99 11 20.00 26.0l 11 2s.oo 27,45 
4.0 s.oo 136,lS 11 10.00 n.14 11 1s.oo so.e1 11 20.00 10,14 11 25.00 JJ.74 
6.0 5,00 295,41 11 10.00 151.n 11 1s.oo lOJ,89 11 20.00 79.95 11 25,00 !S.59 

-----------------------------------------------------------------------------------------------------------------
1 E1\ribos 11 11 11 11 
1 Ha. di Yu 11 5 l'u 11 s Vu 11 Yu 11 l'u 
1 Dtlitnacion 1 e ca l e Ton l 11 C::t1l C Ton l 11 IC11 l C Ion J 11 [ CI ] C Ton l 11 !col e Ion l 1 
--------------------------------------·-----------------------------------------·------

2.0 10.00 u.ea 11 35.00 11.12 11 10.00 11.01 11 4S.OO 10,eo 11 o.oo o.oo 
2.5 10.00 16.37 11 35,00 15.19 11 40.00 14,31 11 45,00 13.62 11 o.oo o.oo 
1.0 10.00 20.06 11 35,00 18,36 11 40.00 17.0S 11 45.00 16.09 11 o.oo o.oo 
4.0 10.00 29.47 11 35,00 26.42 11 10.00 ~4.t4 11 45.00 22.36 11 o.oo o.oo 
6,0 10.00 s.1.01 11 3S.oo 49.17 11 10.00 44.04 11 1s.oo 40,0S 11 o.oo o.oo 
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11o11os: 

Estribos 
.... dr 

Desi!IN<ion 

TAIU u.e 

S (S.,.r1<lon dt hlriboll Y1 VR CCort.nu rni1t..nu \ot.l 1 

Vius Recl....,hrts Sill'lfWIU Arudls 

t 'e • 200 Kf/co2 

StPuicion 
111x1 .. 
[ C1 l 

Secd111I b • 40 ca >e h • 80 c. 

e o.oom 1 

m P1r1 P • Pain m 

ll[STRICCllMS 

Vllorn dr llullhllfux > S C lllxiu J 

-------------------------------·-------------------------
:!.O 4.62 
2,5 11.76 llu <• 1.s ' fR 1 b ' d 1 ralz n e • 45,53 Ton s • d I 2 • 37.50 CI 

J,O 17,04 
4,0 30.48 llu (s 2.0 1 fR 1 b t d t rliz tt e • 60,71 Ton S • d J 4 • JB,?S ca 
6.0 60.40 ---------------------

_____ ,._., ________________________________________________ ·------------------------------------·------------
1 Es\ribos 1 11 11 11 11 1 
1 No, de 1 llu JI s llu JI s llu 11 s llu 11 s llu 1 
l Desi~ion 1 [ CI J C Ton l 11 [ CI J C Ton l 11 [ CI J C Ton l 11 [ e• J C Ion l 11 [C'I] C Ton l 1 
-----------------------------·---------------------------------------- -------

2.0 s.oo 26.16 11 10.00 16.45 11 15.00 13,21 11 20.00 11,59 11 25.00 1011!2 
2.5 5,00 ss.10 11 10.00 30.41 11 15.00 n.1s 11 20.00 18.06 11 25,00 15.59 
J,o 5,00 n.2e 11 10.00 41.50 11 15.00 29.57 11 20.00 23.60 11 25,00 20.02 
4.0 5.00 133.73 11 10.00 69.72 11 15.00 48,38 11 20.00 ¡7,72 11 25,00 31,31 
1.0 5,00 292.99 11 10.00 149.35 11 15.00 101.47 11 20.00 77.53 11 25.00 63.17 

------------------------------------------------------------------------------------------------------------
1 Estribo• 11 11 11 11 1 
1 No. dr s Vu 11 s llu 11 s llu 11 s llu 11 s llu 1 
1 DtsiSMCion 1 ( C:• J C Ton l 11 [ CI ] C Ion J 11 e i:a l C Ion 1 11 C ca l C Ton J 11 C ca J C Ton l 1 -------------------------------------------------------------- -----------

2.0 30,00 9.97 11 35,00 9.51 11 40.00 9.16 11 45,00 8.89 11 o.oo o.oo 
2.5 30.00 13.94 IJ 35,00 12.n 11 40,00 11.89 11 45.00 11.20 11 o.oo o.oo 
J,o 30,00 17.64 11 35,00 15.94 11 40.00 14.66 11 45.00 13.66 11 o.oo o.oo 
M 30,00 27.05 11 35,00 24.00 11 40,00 21.71 11 45,00 ¡9,94 11 o.oo o.oo 
1.0 JO,oo 53,59 11 35,00 4!.75 11 40.00 41.62 11 45,00 37,63 11 o.oo o.oo 

----------------------------------------------------------------------------------------------
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;': :,_'.'_~--'-{~_-o ;~''~"j'¿_· 

Vi••• R•ct~n·1ui~r.s· '!Ú~~··~:¡¡:.~f.~ A·r~.d.••" 

Hat•ri•l•s 

t'c ·• ·25o·K1/c•2 
tv_., • 4200 K•lc•2 

·;·.;-.; ·-~-" ';'--

DAT.OS_I. 

.'.·~~(\,-;_::··'.-~" 
·é,'":_., ; \?'' -, ~--->: 

-~-~~~~:~ª" .-~ 
b. • 40 ca 
h • _,eo ca 

____ .; _____________________________________________________ .., ____________________ _ 
J Porc•nhJe -1 tto••nto 11 Porc•ntaJ• 1 Haaento 11 Porc•nt•J• 1 ttoa•nto 1 

D• 1 R•siShnh 11 D• 1 R•sistente 11 D• 1 RHi•t•nt•I 
· Ac•ro 1 C 1<1 x a l 11 Acero 1 e K• >e a l 11 Acero 1 e K• >e a l 1 

-------------------------------------------------------------------------------
1 0,00263 21t683,03 0,00656 51,287 .:so 11 Oo0104B 77,6Sl 0S9 
1 0.00276 22.122.05 o,00669 5212te.:u 11 o.01062 79,474,59 
1 0.00209 23,757,47 0.00602 SJ.t45o92 11 o.0101s 79' 293 ,99 
1 0.00302 24,799,30 0,00695 :14 r069. 73 11 o.01ose eo,to9.77 
1 o.00J1s 25,917,52 o ,00709 54,999,93 11 0.01101 eo,921.97 
1 o .00328 26t8'42ol1 0.00121 551906.54 11 o.ouu Bt, 730.56 
1 o. 003'42 27r863.16 0.00734 56t819o5!i 11 o. 01127 B2r535.56 
1 O,OOJS5 2Br880,SS 0.00141 57r72S,96 11 0.011'40 83r336o95 
1 0,00368 29r894.39 0,00760 5Br6J4. 76 11 0.01153 84t134o 74 
1 0.00381 30r904.61 0.00114 591536,97 11 Q,01166 8'41920.94 
1 o. 00394 31r9l1o23 0,00787 601435.57 11 0,01119 95,719.53 
1 o.00407 32r91 ... 25 0.00000 61J330. 58 11 0.01192 96r506.52 
1 0.00420 33r913.67 0.00013 62r221,98 11 0.01206 97r209o91 
1 0.004JJ 3 .. ,909 ... 9 0,008~6 l.i3r109.78 11 Q.01219 ea, 069. 10 
1 º•ºº""' 35,901.70 0.00039 63r993.99 11 0.01232 BBr845o89 
1 0.00459 361890,31 0.00052 641074 .59 11 o.01245 99,¿19.49 
1 o.00'472 37r875,JJ 1 o,ooa65 65r75l,59 11 o.012se 90r387o<47 
1 o .00'496 381856,74 1 0,00878 66r625 ,QO 11 0.01271 91r152,86 
1 0.00'499 J9rB3 .. ,56 1 0,00091 67r .. 94.BO 11 Q.01284 91 t914 .65 
1 o.oost2 40rBOB.77 1 0.00904 68tJ61 •ºº 11 0.01297 92r672.B .. 

o.oo:ns 4lr779,39 11 o,oo9te 69r223,60 11 0.01310 93,427.43 
0.00538 42r746,40 11 0,00931 70r082o60 11 0.01323 94 ,178. 42 
o. 00551 '43, 709. 91 11 0,0094'4 70r9Je,oo 11 o.01336 94,92s.eo 
000056 .. 441669.63 11 0.00957 711799.80 11 0.01349 95r669o59 
0,00577 4Sr625.8'4 11 0,00970 72r63B.OO 11 o,01363 961409. 78 
0.00590 46r57B.'45 11 0,00993 73,,,.02,60 11 0.01376 97r1'46oJ6 
o, 00603 .. ,.527.46 11 o. 00996 741323.60 11 0.01389 97,979,35 
Q,00616 49, .. 72,97 11 0.01009 75, 160. 99 11 o ,01'402 981608.73 
o. 00630 '49r414o68 11 0.01022 75r99'4.79 11 0.01.us 99r3J4,52 
Q,006"3 :i'01JS2.B9 11 v.0103~ 761024 ,99 11 Q.01428 56. 70 ---------------- --------- -- -------------------- --- ----------- -------------------
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DATOS: 

TAIU 12 

As IAm di Actro> vo ltR 1"-nlo Rnilltnte> 

tt.lerialts 

f'c • 250 K!l/co2 
t. = 4200 K!l/co2 

Sttcion 

---------------------------------------------·------------------·----------------------------
1 t Barras •> 1 11 2 11 11 11 

·1 No, de 1 <11 f!)Ool 11 <12 Ton.1 11 ca2 Ton11 11 c12 ron.a 11 ••2 Ton.1 
1Doslwcion1 As ltR 11 As llR 11 As llR 11 As 1111 11 As llR 
--------------------------------------------------------------------------------------------------------

2.5 0.49 o.oo 11 0.98 o.oo 11 ¡,47 o.oo 11 !.96 0.00 11 2.45 o.oo 
3,0 0.71 o.oo 11 t.42 o.oo 11 2.13 o.oo 11 2.s4 o.oo 11 3.55 o.oo 
4,0 1.21 o.oo 11 2.54 o.oo 11 3.SI o.oo 11 5.0S o.oo 11 6.35 o.oo 
J,O t.98 o.oo 11 J.96 o.oo 11 5,94 o.oo 11 7,92 21.12 11 9,90 26.92 
6.o 2185 o.oo " 5.70 o.oo 11 8.55 23.39 11 lJ,40 30.80 11 14,25 JB,OJ 
9,.¡ 5.o: o.oo 11 10,14 27,55 11 15.21 40.42 11 zo.28 52.69 11 ¡5,35 64,J¡ 

10.0 7.Y~ 21.n 11 15.84 H.iS 11 23.76 ó0.77 11 lt.óS 1s.10 li 39.60 93.96 
12.0 11.40 3o.ao 11 :!2.80 58,57 11 34.20 R3,30 11 45.óO o.oo Ji 57.00 o.oo 

----------------------------------------------------------------------------------------------------------------------------
1 1 Barras => 1 11 11 il 11 10 
1 Ho, iie 1 cal J,m.1 11 c1: Ton.1 JI Cl2 Ton.a Ji ca2 Ton.1 11 ca2 fon,• 
1 Desi~acion 1 A1 llR 11 As llR JI As Hk 11 As HR JI As HR 
---------------------------------------------------------------------------------------------------------------------------

2.5 i.94 o.oo 11 3,43 o.oo JI 319.2 o.oo 11 4.H o.oo 11 4.90 o.oo 
¡,o 4.:; o.oo 11 4,97 o.oo JI 5.68 o.oo 11 ¡,39 o.oo 11 7.10 o.oo 
4.0 7.62 o.oo 11 S.89 24.28 JI 10.16 27.60 11 lJ,4J 30.88 11 12.10 34.12 
5,0 11.se 32.03 11 13.86 37.05 JI 15.84 41.98 11 11.s2 46.81 11 19.SO 51.56 
6.0 17.JO 45.07 li !9.1'l 51.91 11 22.80 59,57 li 25.65 65.04 11 28,50 71,32 
a.o J0.~2 :S.44 11 35.49 85.91 li 40.56 95,18 li 45.63 o.oo 11 50,70 o.oo 

10.0 47.S: o.oo 11 55,44 o.oo li !3.36 o.oo li 71.28 o.oo 11 79.:0 o.oo 
12.0 68.40 o.oo 11 19.80 o.oo 11 91.20 o.oo 11 102.óO o.oo 11 114.00 o.oo ----------------. -------------------------------------------------------------- --------------. ------------------------------ -----
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DATOS: 

Estribéis 
Ho, de 

Dtsl!lna<lon 

1 
1 
1 

TABLA fJ,A 

S (Separacioo do Estribos) vs \IR !Corhnlf rtsillent.t t.otol l 

t'c = :?50 K!l/ct2 Si?cdon: b = ~O c1 x h = 80 e• 

SePIHCiOO 
Ha><lu 
[ CI] 

SU fm P )• O.Ol UI 

RESTRICCIOICES 

Valores de Vu ( ll•lle ••• ) 

' . .... -·- ' -

t'·· 

------.. -------------------------------------------------------------------------------------------·---------
~:~ \ l::~! Vu <= l.5 1 FR 1 b t d 1 nlz ti e • 50,;:··~on>·' .}·~~~';'.'.~1 '.i1':~ ",¡ ·-· ;' ·-· 
J,o· 1 11 .04 · · -· _, · ~ 

- 4;0 1- - JOo48 Vu <= 2.0 t FR 1 b 1 d 1 ni% ti e • 67.BUon· : · 5'./.jf 4_,:_ : 18;75 ca 
'600' - 1 - 68040 

--------:..~ .... ;. .. _;.;._· -· ----·--------------------------------------------------------: ___ .... .: ...................... ·~--_.:.,;,-______ -__ 
.. ---------------------------.. --------------------------------.. -----------------------.. ---.. -.. -...... -- .. -- .... -----.... ------.... ----- .... -.. --
1 r5ti'ib0s ''1 11 11 11 11 
1-Node ---.'1 -s Vu 11 Vu 11 Vu 11 l/u 11 Vu 
1 Des'ísn.lcion 1 e ca J [ Ton J 11 [ CI J [ Tonl 11 [ CI ] CTonl 11 [ <• l [ Ton J 11 [ CI J ¡¡.,.,: 
-~~ --·-- ~--..: ___ _:: __________ ---------------------------------- ----------------------------------------------------------------------

2,0 5.oo 3l.30 11 10.00 21.59 11 15,00 19,¡5 11 zo.oo 16.73 11 25.00 15.]ó 
2.5 5.00 61.27 11 10.00 36.57 11 15.oo 28.J4 11 ~.oo 24.'2 11 2s.oo 21.75 
J,O 5.(10 83.44 11 10.00 47.66 11 15.00 35,73 11 20.00 29.i7 :! 25,00 10.19 
4.0 5,00 139.89 11 10.00 75.88 11 1s.;o s~.ss 11 10.00 43.BS 11 25.00 i1.4e 
6.0 3.00 299.15 11 10.00 l55.51 11 15.00 107.63 11 ~o.oo 83.69 11 :5.00 ,;,¡¡ 

------------------------------------------ -------------------------------------------- --- -- --- . --------- ---- --- --------. ---- -- .. 
1 Eshibos 11 11 11 il 
1 No. de Vu 11 Vu 11 Vu 11 l/u 11 Vu 
1 11.?sisnacion 1 [ CI ] [ Ton l 11 [ CI ] [ Ton l 11 [c1J [ Ton l 11 [ <• l [ Ton ~ 11 [ Cll J [ Tor- : ------------------------------------------------------------------------------------------------------------------------- --- .. 

2.0 JO.O o 15.11 11 35.00 14.65 11 40.00 14,30 11 45.00 14,03 11 o.oo o.o: 
2.5 :;o.ov :C.11 11 15.CC l8.9l 11 4~.01) 18.05 11 45.00 17.ló 11 o.oo O.Gv 
J,O 30.00 23.80 11 35.JI) z2.10 11 40,00 :o.a:i 11 45.00 19.83 11 o.oo o.o¡ 
4.0 JQ.QO 33.21 11 3~.oo 30.l! 11 40.00 27.88 11 45.00 :'6.10 11 o.oo a.o¡ 
6.0 30.00 59.75 11 35.00 52.91 11 40,00 47,79 11 45.00 43,¡Q 11 o.oo O,G\-
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TA/11.A tl.I 

S IS.Plrocian de Es\ril>osl vs \11 IC<Jrhnlt rnlst.tnto tolll > 

Vl!IH RecU..Uhrn Si1Pleatnlt Arudls 

DATOS! t'c • 250 KUca2 Stcdon: b • 40 ca x h = 80 Cti 

( O.mlO > 

lll Pu1 Plin < P < 0,01 Ut 

R(STRICCIQl[S 
Es\rlbos 
No. de 

Dni1n1don 

SfP1ndon 
llixiu ValorH de Vu ( li1lt.e ... ) se llixlu > 
C ca l 

2.0 4.62 
2.s 11.76 Vu <= J,5 J FR 1 b 1 d J niz tt e = 50,91 Ton S•d/2= 37,50 .. 
J,O 11.04 
4.0 30,49 Vu <= 2.0 1 FR J b J d t ni: ti e • 67.88 Tan S:sd/-4= 10,75 .. 
6.0 68.40 ------------------------------------------------------____ .:_ ______ .; ____ .;.....;:. _____________ .. ___________________ _ 

1 Es\ribos 11 11 11 11 
1 No. do \IJ 11 \IJ 11 l/u 11 l/u 11 Vu 1 
1 Desl~acion 1 [cal [Ton l 11 C co l C Ton l 11 [col C Ton J 11 C c1 l C Ton J 11 C co l [ Ton l 1 

2.0 5.00 29.24 11 10.00 19.52 11 15.00 16.28 11 20.00 14.66 11 25.00 13.69 
2.5 ~.oo 58.63 11 10.00 ¡¡,93 11 1s.oo 25.70 11 20.00 ¡¡,59 11 25.00 19.ii 
3.0 5,00 00.01 11 10.00 45.02 11 15.00 33.09 11 20.00 27.13 11 25.00 23.55 
4,0 5,00 137.25 11 10.00 73,25 11 15.00 51.91 11 20.00 41.2~ 11 25.00 34,94 
6.0 s.oo 296.52 11 10.00 152.88 11 15.oo 105.oo 11 20.00 01.06 11 25,00 66.69 

---------------------------· --·----· ---------------------------- ------------------------------------------------------------
1 EsLribos 11 11 11 11 
1 Hoo de Vu 11 \'u 11 Vu 11 \'u 11 Vu 
1 DHi*11cion I [ •• l C Ton l 11 [ CI] e Ton l 11 Ccol [ Ton l 11 [ •• l C Ton l 11 [ Cl ] C Ion l 1 
------------------------------------------------------------------------------------------------------------------

2.0 J0.00 u.os 11 35,00 12.SB 11 10.00 12.2• 11 45,00 11.11 11 o.oo o.oo 
2.5 J0,00 11 •• 1 11 35.00 16.29 ol 40.00 15.41 11 45.00 14,73 11 o.oo O.t'O 
3.0 30.00 21.11 11 35.00 19.46 11 40.00 JO, JB 11 45,00 17.19 11 o.oo o.oo 
4.0 30.00 30.57 11 35.00 ~7.53 11 40.00 25.24 11 45.00 23.46 11 o.oo o.oo 
6.0 io.oo 57.12 11 35.00 50.;?tl 1: 40.00 15.15 11 45.00 41.16 11 0.00 o.oo 



Estribo• 
Ho. de 

Dni!lnlelan 

TAU u.e 

S <S.,.m<ion de E1trlboll VI 1111 <Car\1111< rHht.nt. tal.ti 1 

Uius Reclll1!1Ullrn Si•l_,t. Araldls 

f'c • 250 Kf/""2 

Straracion 
lladH 
e ao l 

Srccion: b • 40 C'8 X h • 80 C9 

( 0.00263 1 

Ht P1ra P • Pain '1t 

RESTRICCllHS 

UllorH de l'u ( Lialt. ux 1 S < lllxlu 1 

-----------------------------------------------------------· 

1 Eslribos 

2.0 
2.5 
J,O 
4.0 
6.0 

1 .... dt 1 s 
1 DHllOladon 1 C ca l 

4,62 
ll.76 
¡7,04 
J0.48 
68.40 

11 
l'u 11 

C Ton l 11 

l'u <• 1,5 • íR • b a d • r1iz U e • 50,91 Ton S • d I 2 • 31,50 C11 

l'u <• 2.0 S rR t b a d t niz fl e • 67.88 Ton S • d / 4 s 1817'5 n 

11 11 11 1 
s l'u 11 s l'u 11 s l'u 11 s l'u 1 

C ca l C Ton l 11 C ca l C Ion l 11 e ca l e Ton J 11 e ca l e Ton l 1 
-----------------------------------------------------------------------

2.0 
2.5 
3.0 
4.0 
6.0 

1 Eslribos 
1 No. de 

5.00 
5,00 
5.00 
s.oo 
5.00 

1 Posiwcion 1 C ca l 

2oO J0.00 
2.5 30.00 
J,O 30.00 
4.0 30.00 
6.0 J0,00 

27.24 11 
55.9? 11 
78.17 11 

134.62 11 
29J.BB 11 

11 
\lu 11 

C Ion l 11 

u.os 11 
14,93 11 
18.53 11 
27.94 11 
54.48 11 

10.00 17.53 11 
10.00 Jl,JO 11 
10.00 42.JB 11 
10.00 70,61 11 
10.00 150.24 11 

11 
s \lu 11 

C ca l C Ton l 11 

35.00 IO.S9 11 
JS,oo 13.66 11 
35.00 !6.82 11 
35.00 2M9 11 
35,00 47.64 11 

15,00 14,29 11 20.00 12.67 11 25,00 11,70 
15.00 23.06 11 20.00 18.95 11 25.00 16.48 
15.00 30.46 11 20.00 24.49 11 25.00 20.91 
15.00 49.27 11 20.00 JB,60 11 25,00 32.20 
15.00 !02.36 11 20.00 78.42 11 25,00 64.06 

11 11 
l'u 11 \lu 11 l'u 

C ca l C Ion l 11 C ca l C Ion l 11 C ca l C Ion l 1 

40,00 !0.24 11 45.00 9.97 11 o.oo o.oo 
40.00 12.n 11 45.00 !l.09 11 o.oo o.oo 
40.00 IS.SS 11 45.00 14.55 11 o.oo o.oo 
40.00 22.60 11 4~.00 ~.82 11 o.oo o.oo 
40.00 42.SI 11 45.00 JB,5, 11 C·,00 ~.JO ---------------------------------------------------------------------------·--------------------------------------------
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P. <Porcent.•Je d• itcerO> "vs HR <Ho•ent.o R9shhnt.I.> 
--=_. . ·''. ' ' ·,;::":·.:·. ·.,:, ..... ' ' 

iÚ1111s' :R•c_t.an~~\~rlt~.· Si~~·i •• ~~t. 't.·r.••d··~ 

Ha"t..rhhs 

f' e • 300 K•/ca2 
fw • -4200 K•lc•2 

DATOSI 

Secclon 

1 PorcantaJe 1 Hoaent.o 11 PorcentaJa 1 Ho•ento 11 PorcentaJe 1 Ho•ento 1 
1 De 1 Redshnte 11 De 1 Resishnte 11 De 1 Resish•nt.el 
1 Ac•ro 1 C K:lll H a J 11 licero I [ Klll H • l 11 Acero I C K~ H • l 1 

--------------------------------- - ------------------------------------ ---------
o. 00208 23,022.21 0.00769 60r241.38 0.01249 92J617.10 
0.00304 25, 101,JJ o.001as .u,305.12 0.01265 93r626o66 
o. 00320 26.375.95 0.00001 62r525o56 0.01201 94r631o72 
0.00336 27r6o46.0B 0.00817 6Jr660. 91 0.01297 95 r632, 28 
o. 00352 20,911,72 0,00833 64.791.77 0.01313 96r628 .36 
o. 00368 30r172,87 0.00949 ~S.918.13 0.01329 97r619.94 
o.oo3eo4 31r4'29,52 0000865 67r040o00 0.013 ... 5 99,¿07.03 
0.00400 32r681 o MI o.ooes1 68'157.38 0.01361 99r589.63 
0.00416 33,929.35 0.00997 69.270.27 0.01377 567. 73 
o. 00432 JS, 172,52 Oo0091J 70r378o66 0.01393 lrS0.34 

º•ºº""ª 361411.21 0.00929 71r482,56 0.01409 2r510o46 
0.0046'4 371645.10 0.00945 72.581 ,97 0.01425 31475.09 
o. 00480 301875,09 0.00961 731676.89 0,01441 .,,435.22 
0.00"96 o40r100o30 0.00977 74J767.3l 1 O.Ol-157 5r390.B6 
o. 00512 o41,321.01 0.00993 75,953,2 ... 1 0.01474 6r342o01 
0.00528 o42r537.23 0.01009 76r9J4,67 11 0.01490 7r288.67 
0.00544 '431748095 0.01025 701011.62 11 0.01506 Br230,SJ 
o. 00560 '4'4f956.19 0.01041 79tOB4,07 11 0.01522 9'168050 
o.oos76 461158.93 0,01057 80'1:52. 03 11 0001538 lOt 101.68 
o. 00593 Ht357.18 0.01073 811215.50 11 0.01554 11t030.J6 
o. 00609 o4Br550o93 0.01009 82r274o47 11 0.01510 11,954 ,55 
o. 00625 49, 740 o 19 OoOl 105 93,329,95 11 o.01se6 12rB74.25 
Oo0064t ' S0,924,9l> " 0.01121 6'1,J?B,9'1 11 0101602 1Jr799,'J6 
o 000657 52 '105. ?.4 1 0.01137 es, '424. 43 11 0.01610 1'4r700.t7 
0.00673 s:s,2e1.02 1 0.01153 B6t465o43 11 0001634 15r606o39 
o. 00689 :54t452.32 11 0.01169 87r50lo94 11 o.o16so 16r508,12 
o 000705 55t619o 11 11 0.01185 ae.sJ3.96 11 0001666 17t40!S.35 
0.00121 561781 ... ~ 11 0.01201 991561.49 11 0.01682 1Br29Bo 10 
o. 00737 571939.23 11 0.01217 90r584o52 11 0.01698 19'186,JS 
o. 00753 59' 09:?. 55 11 o.01:?3J 91r603o06 11 0.01714 20.010.10 ----------------- ---------------- - ------------------------------ --- ------------
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MTOSl 

mut2 

M IArH dt Amo) v• KR llfooenlo Rnblenle) 

Ui1as Rtctin10lues Si1Pleeenl1 Araldu 

llllerhln 

l'c • 300 Kffce2 
,. ' 4200 U'co2 

SKcion 

-------------------------·---------------·----·---------------------------------------·-------------------------
1 t 8'rr11 =i 1 11 2 JI 11 JI 
1 Ho. de 1 CQi Tcn.1 11 co2 Ton.1 11 c12 Ton.a 11 co2 TGtlol JI Cl2 Tan,1 
1 Oesi;nacion 1 As KR JI As lllt JI As KR 11 As J!l'; 11 As lllt 
-------------·---------------------------------·--------------------------------------------------------------------

2.s o.4! o.oo 11 Mll o.oo 11 1.47 o.oo 11 lo96 o.oo 11 2145 o.oo 
¡,o 0.71 o.oo JI J.42 o.co JI 2.ll o.oo 11 2.94 o.oo 11 l.55 o.oo 
4.0 1.27 o.oo 11 2.54 o.oo JI ¡,91 o,oo 11 5.os o.oo 11 6.JS o.oo 
s.o 1.98 o.oo 11 J.9~ o.oo JI 5,94 o.oo JI 7,92 o.oo 11 9.90 27.11 
6.0 2.es o.oo 11 5,70 o.oo JI B.lS o.oo 11 11.40 31.05 11 14.25 38,42 
a.o 5,07 O.O(, 11 10.!4 27.75 11 15.21 40.87 11 20.28 53,49 11 25.35 65.62 

10.0 7,92 o.IX' 11 15.84 4"47 JI 13,76 61.87 11 ll.68 so.os 11 39.60 97.01 
12.0 11.40 Jt,O! 11 22.eo 59.SB 11 34.20 as.se 11 45 • .0 109.05 11 51.00 o.oo 

1 f Blrras :z) 1 JI 11 11 JI JO 
1 Ho, de 1 co2 Ton.1 11 c12 Ton.& 11 c12 Ton.1 JI <•2 Ton.1 11 ce2 Ton.1 
1 [1esisnacion 1 As KR 11 As KR 11 "' KR 11 As KR 11 As KR --------------------------·-------------------------------------------------------------------------------------

2.5 :.94 0.0\l 11 ¡,43 o.oo JI 3,92 o.oo 11 4,41 o.oo 11 4,90 ?.00 
J,O 4.~6 o.oo 11 4.97 o.oo 11 5,¿9 o.oc 11 6.)9 o.oo 11 7.10 o.oo 
4.0 7.62 o.oo 11 B.89 24.43 11 J0,16 27.80 JI Jl.43 31.13 11 JZ.70 34,44 
s.o 11.es 32,31 11 13.86 37.4i 11 15,84 42.47 11 11.a2 47,43 JI 19.80 52.32 
6.0 11.10 45.63 11 19.95 52.69 11 n.so 59,59 11 r,¡,¿s 66.J:i 11 28.5i) n,90 
a.o 30.42 77.24 11 ¡5,49 88.36 11 ~O.Só 99,99 11 45.61 109.11 11 so.10 118.73 

JO.O 47.52 llZ.75 11 55,44 o.oo JI 63,36 o.oo 11 71.LS o.oo 11 79.20 o.oo 
12.0 68.4? O.Oc 11 79.80 o.oo 11 91.20 o.oo 11 Jll,óO o.oo 11 114.00 LOO ------------- ·-------------------------------- -------- ---------- ---------- ---- .. - ------------------------------ ---· -------------
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blrlbo• 
... do 

hsl1111Clon 

TAll.A llol 

s IS...mcl111 do Edrlboll vs W ICorU..w rui1tenlt lota! ¡ 

!'e • 300 Ks/to2 Stccion: b • 40 cti x h • 90 c:a 

tu Pan P >• 0.01 m 

S..mclon 
lllxlu 
e•• 1 

RfSTRICCIOID 

Volares di Vu ( l11ito ... ) S ( lloXIN) 

------------.. -----------------------------------·-----------
2.0 4.62 
2.s 11.16 Vu <• 1.5 S fR S b S d a t1iz 11 e • ss.n Ton s : d I 2 • 37,50 CI 

J,O ¡7,04 
4,0 J0.48 Vu (• 2,0 S fR S b S d S fliZ !f C • 74,J6 Ton 5 • d I 4 • ¡9,75 CI 

6.0 68.40 

---------.. ----·------------·-----------------------------------------------------------------------·-· 
1 Eslribos 11 11 11 11 
1 No. do 1 s Vu 11 l/u 11 s Vu 11 Vu 11 s Vu 1 
1 DHl;nacion 1 [ CI] CTool 11 [ CI J C Ton l 11 [ ti J C Ton l 11 Ct1l 1 Ton J 11 [ CI] 1 Ton l 1 
--·----------------------------------------------------------------------------------------

2.0 s.oo 32,41 11 to.DO 22.n 11 IS.DO ¡9,49 11 ::O.DO 17.87 11 2s.oo 16.89 
2.5 s.oo 62044 11 10.00 31.¡~ 11 IS.DO 29,47 11 20.00 25.Jó 11 2s.oo 22,89 
J.o s.oo 84.58 11 10.DO 48,79 11 IS.DO 36.84 11 20.DO JQ.90 11 25,00 ¡7,32 
4.0 s.oo 141.02 11 10.00 77.02 11 IS.DO 55.68 11 20.00 45.Cl 11 2s.oo 38.61 
6.0 s.oo JD0.2! 11 10.DO 156,65 11 IS o DO 108.77 11 20.00 84.83 11 2s.oo 10.46 

---------------------------------------------------------------------------------
1 Eslrlbol 11 11 11 11 1 
1 ... di 1 s Vu 11 Vu 11 s Vu 11 s v.. 11 Vu 1 
1 Dtsh111Cion 1 lt1l ITool 11 [ CI] r Ton l 11 Ct1l C Ton l 11 e .. 1 C Tma J 11 C CI ] C Ton l 1 
-------------.... ---·---------------------------------------------

2.0 J0,00 16.25 11 ;i,.oo 15.78 11 40.00 15,44 11 45.DO 15.!7 11 o.oo o.oo 
2.s J0.00 21.21 11 3'.DO 20.o.1 11 40,00 19.18 11 45,00 le.:511 11 o.oo o.oo 
3.o 30.00 24,94 11 ;i,.oo 2J.2J 11 40.00 21.95 11 45.oo 20.9. 11 o.oo o.DO 
4.0 J0.00 34,31 11 3'.00 lt.30 11 40,DO 29.0I 11 4S.DO 27.23 11 o.oo o.oo 

''º 30.00 600119 11 3'.DO St.0'5 11 40.00 48.92 11 4S.oo 44.tl 11 o.oo o.oo 
--------------------------------------------------------------------
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Bo\TDSI 

E1hlbol 
No. dt 

Dni*>l<ian 

TAIU 13,J 

5 <Sttmclon dt Eslribos) vs Wt <tortanl1 millln\I lo\11 ) 

f'c • 300 Wm2 Sttdon: b • 40 ct1 • h • IO C'I 

( 0.00440 ) 

m Pm hin < P < 0.01 m 

SIP1r1eian 
fluí Y 

e ca J 

RESTRICClll(S 

V1lom dt Vu ( Li•l\I ... ) 5 l lllxiN) 

--------------------
2.0 
2,5 
J,o 
4.0 

'·º 

1 Eslrlbol 
IMo,dt 1 S 
1 DHifna<lon 1 C ca l 

4,&2 
11.16 
17.04 
30.48 
&Q.40 

11 
\lu 11 

e Ton l 11 

Vu <• 1,5 t FR t b t d • r1iz n • • 55,n Ton s • d I 2 • 37,50 ca 

Vu <• 2.0 t FR t b t d a r1iz tt • • 74.~ Ton S • d I 4 • IB.75 ca 

11 11 11 1 
s \lu 11 5 Vu 11 s \lu 11 \lu 1 

e ca J e Ton J 11 e ca l e Ton J 11 C ca l C Ton l 11 C ca J C Ton l 1 
--------------------------·---------------------------··---.. -----------------------

2.0 5.00 JO,Jl 11 10.00 20.&2 11 15.00 17.JB 11 20.00 15,74 11 25,00 14.79 
M 5.00 59.59 11 10.00 34.89 11 15.00 2&.&& 11 20.00 22.55 11 25,00 20.oe 
J,O 5.00 01.n 11 10.00 45,98 11 15.00 34,05 11 20.00 29,09 11 25,00 24.SI 
4,0 s.oo IJ0,21 11 10.00 74.21 11 15.00 52,97 11 20.00 42.20 11 25,00 JS.80 
6.0 s.oo 297,40 11 10.00 ISJ,Q4 11 1s.oo 105.96 11 20.00 82.02 11 25,00 &7.65 

----·------·--------------------------------·------·--------------------------------------------------
1 Eslribol 1 11 11 11 11 1 
1 No, de 1 5 Vu 11 s \lu 11 s Vu 11 s \lu 11 s \lu 1 
1DHl....,lon1 e cal C Tan 1 11 [C9] e Ton l 11 e ca l e Ton J 11 Ccal e Tan l 11 e u l e Tan l 1 

---------·------------------
2.0 J0.00 14.14 11 JS.00 ll.68 11 40.00 13,33 11 45.oo IJ,O& 11 o.oo o,oo 
2.s JO.oo 18.43 11 JS,OO 17.25 11 40.00 16.37 11 45.oo 15.&9 11 o.oo o.oo 
J,O J0,00 22.11 11 lS.00 20.42 11 ~.oo 19.14 11 45.00 11.15 11 o.oo o.oo 
4.0 JO.oo 31.SJ 11 JS.00 28.49 11 40,00 26.20 11 45.oo 24.42 11 0.00 o.oo 

'·º JO.oo 58.08 11 JS,00 51.24 11 40.00 44,11 11 4',00 4211:! 11 o.oo o.oo 
------------------------------------------------------------------
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MTIISI 

Estr!lm .... 
1n1 .... 1 ... 

2.0 
2oS 
J,O 
4,0 

''º 

rAIU u.e 

S IS1Hr1t.illl dt Estrlllotl WI VI !Corlint. mls\ecl\t lot.1 1 

, ••• :soo lolfa2 lottlcrtl b • 40 C'll X h • 80 C8 

e o.ooiea 1 

atP1r1 P•Palnm -----·-------------------------------
S..mdon 

tt.xlu 
[ C'll ) 

4.62 
u.7ó 
17.04 
30.48 
68,40 

llESTRICCllKS 

Valornde Vu 1 Ll1llo ux l S 1 llaxlu l 

Vu <• 1,5 • fR 1 b t d t nlz rt e • 55,77 Ton S • d / 2 : J7,SO C'll 

Vu <• 2.0 1 fR t b t d 1 nlz rt e • 74,Jó Too S • d / 4 • 19,75 •• 

----·------------------------------------

--------·---------------------------------------------------------------
1 Eslrlbos 11 11 11 11 

1 Ho, "" 1 s Vu 11 s Vu 11 s Vu 11 s Vu 11 s Vu J 
1 Doshnacloo 1 1ca1 [ !M] 11 e a) C Ton l 11 [ .. ) 1 Ton J 11 ! ca J ! Too J 11 [ C'll J ! Ton J 1 
-----------------------------------------------------------·----------------------------

2.0 s.oo 28.30 11 10.00 18.59 11 15.00 15.JS 11 20.00 IJ,7J 11 25.00 12.7ó 
2.5 s.oo :16.78 11 10.00 J2.08 11 15.00 2J.ll:i 11 20.00 19.7l 11 25.00 17.26 
J.O 5.00 78,95 11 10.00 4l.17 11 1s.oo ll.21 11 20.00 25,29 11 25.00 21.70 
4.0 5.00 ll:i.40 11 10.00 71.l9 11 1'.00 50.06 11 20.00 l9.l9 11 25.0() 32,99 
6.0 s.oo 294.67 11 10.00 151,0J 11 1s,oo IOJ.15 11 20.00 79.21 11 25.00 64.84 

--------------------------------------------

J Eslrli>M 1 11 11 11 JI 1 
J Ho. de 1 s Vu 11 s Vu IJ Vu 11 s Vu 11 s Vu 1 
1 Desl!IOl<lcrt 1 leal ! Ton l 11 e .. l e Ton l 11 [ •• J ! Ton l 11 !cal 1 Ton J JI [C'll l Clan l J --------------------------------------------

2.0 30,00 12.11 11 :is.oo Jl,65 11 10.00 Jl,JO 11 1s.oo lJ,OJ JI o,oo o.oo 
2.s 30,oo 15.62 11 :is.oo 11,44 11 10.00 IJ,56 11 45,00 12.87 JI o.oo o.oo 
J,O JO.oo 19,JI 11 JS,IO 17,61 11 40,00 16.ll JI 45.00 15,:14 JI 0,0() o,oo 1 
4.0 30.00 28.n 11 JS.00 25.67 11 40.oo 2J.J9 11 45.00 21.4! 11 o.oo o.oo 1 

'·º J0,00 55,27 11 JS.00 48,4J 11 .o.oo IJ,30 11 4~.~ J9,JI 11 o,oo o.oo 1 
------------------------------------------------------------------------------------
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V. EJFJIPLOS. 

Bn este capitulo se tratará de mostrar la ror­

ma de utilizar las tablas proporol-das a el cat.f.logo -­

presentado en este,trabajo de tesis. 

* E.TlllPLO Ro. l * 

Disettar por r1exi6o y cortante la siguiente viga isost6tica, 

proponiendo los armados correspondientes. 

DATOS: llATERIALFS 

1." c "' 150 lrg/ cm2 

fy = 41?00 kg/c1.P 

~··Jm 
1 b= Sm j 

SBOOIOH 

b =:10 cm 

h = 20 cm ~ Y "' 5 cm. 

~ l?e,,olvlehk \.._ v\jo.. se obfoe'1C'I\ 
lu •l:l"••~~•• J;a ~<OJl\4.{o de e\el'l!Jos 
hie<Áttlc.os ~ 

J)\:5e.ño í'<';:f-\e.iMn ~ (Se. 1.1~.,..{.,.. \11.i. -\-a.1c\ci..s co'lle~¡>ancl-.ente.i!> 11. lo~ 
"Do..+os ir\1c.\o.\e.~ del ejemplo), 

De. lo.. .\-o..b\o.. ~ q e.~~Jo c.D>I el 'lo.lo.,. de.\ niotneiJo m.Úimo 11e 

o\rtil!lle el ~o.loY .l.d ~je. <le QJL\"O(p= o.oo,n)¡ 
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Ul\o.. de. \o..s cmidusione.s CD'I\ respec.+o a.. e.sk 
rm!Y -kblo.. e!> ~ ~r :le y.de cl;seiiu ?º'" {lex1<M 
\o.. ~i~Cl -¡>To~-1-a. cooi k secc.:6., W<L ~ lo.!. c.uuc­
-ktÍf.tica.s de. sos ni«. .\ei.ta_le.s ( r•inG¡iaj a_-bc¡ó,, Cl \o. 
tesitbcio.. del eo11ere+o). 

"De lo.. +o..blc.. :t ~ o. e$+.. .W.I.. se e.rtn.. -h,.,,,b-.ér. co>1 e\ v..lor clel rriomeJo 
ni~\ihlo e11 l... vi~11. ~ se ob_.,,.o. <:\"e U>n u110.. c..,...bi110.cló., 
el• .los ba.m.s C.~o.r;l\4.s) clel n~ll\ero M (S/1~•) ~ tul'tlple 
C°'I el rno..,e1"t, re!.is.\e>tk 1'eJ·,ao1 ~ fºT \o to.orto el 
o..r mo.c\o rº' {\exiÓn se•'-~ 

l krro.s del i z.S evi el \ec~o \,~o ( j>•r -lta.~o.rse de M (-1-l) j 

2. bo.rro.s ele\ :\l::i.5 e.., e\ le~~º o..\to ( ¡>or cu,.,pUr <.oq e\ o .. mo "'í11i1110 
~ ~ C.olls;\....,CL\Ó'1). 

])iseñ o t'º' eo...-ta.11te ~ 
:t.xi!>te.11 3 o¡>ciones de co'l.Sul-k ~lle. 50Y1 ~ 

Tabla.. "!>.l. -¡>o..•4. "\> ~ 0.01 

T .. blo.. "?.:?. ?"'""- f"'r" < 'f < o.el (=o.oo,oi). 
'l í' l'tled'•o -....,,-te..-!'olo.do e.Are 

-pco,ol ':\ í' "'~"'. 
Tal.lo.. 3.C f<U"c.. í' "'~" = o. oo:to'I 

Ahoto..1 ~""1'4"6.111!0 el v«.lor ck. 1' olrle11·1clo .le \"" -h..lik. .¡ C.Oll lo..s -he.~ 
Oí"-lo".es -k"e"'o.s ~ue el ...4.s ce•eo.llo es el ele lo.. .\.o..bk. 3.'P> 'Pal"!l. -p medio 

~ !\ve es el vJor m&.s" f"l'ec:"lc!.o": 
'f'co.00&3~ (Je le... -hJ.1...A,) ""9T"1l11. ~.A p&o.ol (n<> <onesf""ck) 

To.lit.. 3.'?i i':o.O<lbo-¡_ (Btc ~ d ...,.(s * 
CJ!.r<4.-..0). 

TcJ>~ 3.C. -p-=o.oo.u>'I ("'"~ bo.jo) 

-t: :. 'Se uscu·~ \o.. -\-o..b~ ?,.~ r~~o.. el dise.i\o yot co~-ta.Je. 
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"De. \c.. .\-oblo.. ~'?l ~ tllJSCO..~os e\ vct\o'C Je\ cef°\-o..'l.\c •e~i~~e.Je ... ls c:eTwto 

o..\ ~ ~e oi.s\\l~O Je\ d\~~Cl..'frlc.. Je co-r\Q.'l\\e. \'"""" = O.'?>'fSÍon, 

~ -k"e-..u !\ ue unC1.. Co»tb0•'lll.c.JÓ~ d.e. eo\,¡\io~ clel :\!:l. a. ....!.., 

.ljS '"' J..., el dise"W\o J 'f"'º rc•IS..'l\Óo \a.s re$trlct\ones se 

4-lc...e \o JI~.;~ ; 

1!: '¡"',.., ... ~,;bo• cl.,\i.~ S ....:x :. 11.~o t"1 

2.'- : C-- Vo(o.l'IS ~~-" l.'11 h" ~ s .;. 1.so "" . 

.'. 54- ,.,..,!.,'je !!~e, se 'f'J,.:~ o.so.T ... h,\,o¡ cl.1 "4t-1 o.. 

ca&. 10 '"" / ';\"' C?¡uc e.\ coA ...... \e. locJiwo e.o. \.., 
-l-J,\o. -e,.-e, erl..k_ • .solo......!o 11 '"°" rtlye.cAo .J 'J...k f se 

necesi.\.u.L ª"' \a.. v\~14.. 

b:IO '"" 
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Le.. ,e.~·,5¡¿~ f'º' Uc{\e~io..e~ ~.,e.J~ri: (otilo !:.l~úe.: 

~ \ed.o. ·1~1>1edio..·b.: 

C.L= ~~~: =- ;~~~
4 

=-5.!>l?fli<.l~~,~~o) do"óe t.=-'i'l,'i~'l.5" \/.~/,.._-.. 
I::. 2.~·10.l;2-I e,.• 

~ CLJ: °'' _l._ ::. s.?.;ulf l\ ~' · 
2 -= '8 .o'?>:U. X \o c. l,.,. ¡.,. i¡.,i" - -· . 1 +solo.c<i.>1) 

':id \Jo.\ot ~ve ·,.¿¡"."- ~"e. \<>.. "'~"'" 1'<.c\ic.""'e._-.\-e ""' S•·+~ n•":l"'"'- {leo\.ic.. e:> ~ 

ú1.= a:n-~ci ;··,,,~€5~lº~~:.. = º 
:"··· :··.« .: ' 

1'01li·~afü¿<. r~<~¿(, aJtl~ .·(!c;\l¿C_Jf~»te-t~e che~t.dO- (?or Ye.5°~.\e>tt ~ 
~- ~-:~:Etl~ ·c·r:;5JÜ\~J~.~:1t. -- · ' · ~ 



* &ll!»PLOS No. 2 1 3 y 4 * 

Los siguientes ejemplos se realizarán con datos reales de 

un marco estructural de an edificio de tres niveles en los 

cualas a1 igual que en el ejemplo anterior se darán como 

datos las características de los materiales, y oue serán 

los mismos para todas las Yigas del marco, con un Fy de 

4200 kg/cm2. y un F'c igual a 250 kg/cm2. esto último, es 

?Orque se trata de una estructura que pertenece al grupo 

Bl de los clasificados por el Reglamento. 

También se proponen como datos las secciones que deberán 

tener cada una de las vigas, las cuales podrán variar para 

cada caso. 

Se muestra la obtenc16n de los diagramas de los elementos 

mecánicos actuantes en cada viga a partir de la resoluci6n 

del marco plano que las conti~ne y que, con la ayuda de un 

programa de computadora que proporciona los valores de los 

momentos y cortantes actuantes en los extremos de cada 

elemento~ t'o~ superposic16n se podrán trazar con facili­

dad los diagramas respectivos de momentos y cortantes en -

toda la longitud de cada viga que se va a disonar. 
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__ _.,..,.,: 

DESaliPCION: No. NUDOS : 1,2, .. ., 16 

No. BARRAS: 1,2 , ... , 21 

TIPO BARRA: 1;2, ... ,6 (©) 

TRA8ts COLUMNAS 

19 20 21 
SECCION:25150 CcmJ 4 @ 8 @ 

12 
@ 

16 

91® 
10® 11 ® 12 I© ~CCION!,51'5 (cmJ 

16 17 18 
SECCION:30x60 fcm1 3 7 11 @ 15 

'° 
5'® 

G) 

61@ 

0 
71@ •!®--'"··~, 

.... 
O> 

13 14 . 15 
SECCION. 30 160 lcm) 2 6 10 14 

G) . 0 @ 

il(i) 
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-ll'«CO P'611Mt 1 

111ros iu NOCa mis PMl.o m 

AAOllUODEMTOSlllPAlt..O 

[•1581140 
1-mm 
ll\WU\SolttlllllJS-l¿t"""'TJPICAS-¿ 

tCIMICIOll!ll(CMGol-1 t Gl.•16 MOIJ-12 

'"'9.\STIPTCAS 

INIAATIPOI 

LOllitM 4 
NIGU.D !O 
A,mM. ,(¿ 
A,CfllTI ,1m 
INDICIA .0021DJ 

IMAATIPDl 

UlOGIMl 
NW.O !O 
A, 1\UM. .1225 
11,CtllJE ol0108 
JNtRtlA 1.25052E-GJ 

tN!RAJIPO J 

U•ITUD 6 
NW.O o 
A, AllM. ,U 
A,ClllJE ,15 
IUIA .00$4 

tARfMTIPO 4 

lllfGJTUI 4 
Nlll.lO O 
A1ftXIM. ,¡9 
AoClllTE .15 
IIOtM ,0054 

BNr-lA TIPO S 

LOlliJTUD 6 
NGl.O O 
A, tiXJ,lil ,¡25 
"' ccrnr ,Jo4t66 
JJ(JltfA 0002~4 

MRRA TIPO 4 
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P!IOOAAl\lr.11\tO PNilNl\I 2 

MTOS In MACO TESIS Pt.ILO RCllJ ------
LOllGIM • ""'1.0 o 
ft, An~t 

··~ ft,Cflllt olG<l!.I 
tllERCI~ 1002604 

H'O!DS RESTRICClON 

""'° IYl 

1 SIS 
5 ISS 

' SIS 
1l sss 
lltlltlltlftl'EllmoS 

lolll!A TIP1l •JlllS 

1 1 1 -2 
2 1 ' 

_, 
3 1 ' -10 
4 1 13 .. 14 

' 2 2 -l 

' 2 ' -1 
1 2 10 ·-u 
a 2 14 -15 

' 2 l -4 
10 2 1 -· ll 2 ll -12 
12 2 1' -16 
13 3 2 ·6 
14 • ' -10 
15 l 10 ·14 
16 3 l -1 
17 4 1 ·ll 
19 3 ll -15 
l! 5 • -a 
20 ' • -12 
21 5 12 ·16 

COHDICIOll tt CMGA t 1 MDUVO:l:P~O.Cl 

CM&.IS!Jl8"R'5 
--------
llfCIOCHClllOCCiliiGNTtHC/ii - CHIM TIPO 
1l l 
14 2 

" 1 
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PHHHAt l 

!W.TMOS IEL IWt1I TUIS P!kO IOIO 

?tSFUilMIENTOSCllOOOl CONJllCIOH 1 -llSPl..x DCSf't.,Y GJ;JtU 

1 o o o 
2 -.o:s -.ll -.82! 
J •,Ol .,511 .,712 
4 .086 -.59~ -1.m 
s o • o 

' .,005 •1618 ,Jl6 
7 -.002 -1.02'1 .21 
e .014 -1.19 ·"' • o o o 
10 .00< ··llB ··!37 
11 .001 ·1·029 -.281 
12 -.015 -1.19 .,45 
ll o o o .. .024 -.12 .11:22 
15 ,009 -.m .m 
11 -,fl(I -.596 lol71 

UDI, PEu.MtCOS EH MAS toolCIOH l 

AXIH.I " !U 

t 20.m -1.:isa -2.n~ -1.ou 1.m 
2 .o.JOA .m 1.1°' .rn .,412 
J 40,306 -.m -1.101 -.ui .411 
4 2Mtl t,m 2.7" 1.025 •lo026 
5 12.111 -l.Oll -2.95 ·t,,,4 r.993 
6 25.:?Bt 1.211 1,11' ,794 -.1as 
1 is.291 -1.214 -1.14 .,m; ,794 
B 120718 J.03 2.94' t.m -1,994 
' S,14' -J.2U ·J,826 -2,31 2.369 
to 10.)Sl t.2', 11519 ,931 .,939 
11 10."1 -1.297 -i.s2 -.m ,93a 
12 51146 1.2~ 1.125 2.3'9 -2.17 
n-.fH s.m -1.m 1.4~ 1,524 
14-.595 6.604 -Ji,6Q:í 6.5 615 
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. ~ Eit.~¡ilo W.. 2 l 'D1seiio.1 1'º' f\l!Xid'o ~ c,,t.~te \ .. V•-;,o.. "º 15 .le\ M~rco, 
"})c..to~: 

~~~'~~~--'~-"'~m:.:.....~'-~=G~ 

© ~ © 

'"J:)·,~iio ycr 'J=\«(1dV1 ~ 

"De la. Ta.bl4 t 

{h,. uo 'K3/..t 

h=1l00 ~~ .. i 

\,: 00 (M 

h:/;.0 ""' 

r= s "'t"I'\ 

lh;iro."1"5 cit. \c.. Lost.'.·hc.c.. Cc«051-
dos C... lo> ""om&.-\oS e.. los •,¡\1'€."10$, 

Seu,,;.@ í' .. ro. 'Mia= '1.:t í -::> ¡i= o.0021(Ó ( Mome.~o l>le~c..\,110 "7 (<terc .. ,,\:...). 

5etc.J0 @ 1'"'" M11.::f,1 \=) f::.0.CC20 (Mo.nento t'cs:+t•o~'>rueroQbc.jo). 
Se!cc\o'. © í'~,.._ Mf.~8:t T =? 1=0.cc10 (\.\,"""'+º \.\e~ .. l,,,o-'?are,o <m.bc.). 

'De la. T a.bla. 1. 

6=;ó" @ t'anc l.\11. :io.2.(> q,1) T -=-) "i del #Ji ( ~Hn.> \id<.. .., .\-U) 

S=l.,;. ® 'Pun.. M,= lo.l.(>s.~)1 =) .lJ J..l lf-1 (~...s "''"<k.s) 

Seu::o'. © í' .. ro.. M\!.= 10.2()s.~)1 =-'> 4 ~I iH ( .. \\tt~ k·~+.. "'+U) 
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Secc;ó., ©-© ea,. f:. 0.00315 ( Ac l... 1"1\d):: p...,;., :0.002.'3 ='> \.\..~ ~ ... e 

ou.~.., 1 .. ~ .. bk "?>.c.~ 

Í'"-tc.. Vu=8.& T ()'i.S-r') 9 J:,~,.bcs Je\ "tf¡,5@ ?15e:,..,
1 

Yen> ?~f l .. s 

~~«t<.io,..es ~ k .. ~ 't' cu ... í'\i1 ~c..r<;. S; c,.~; ce-e ¡>« cri\c.·,.o Óe c.co1str.:t<iÓ•1 . se 

\educirci ~ = ts cm. ,..s., i'"e> ,-cv;!oc....,lo lo. ~a.bic.. 3.C: se obeivo. .~...::-.e\ corir.., 

~e .Jlh ..... e~ ""'!\º' !\ve e.\ 5o\.crl-a.d.o, esto e.s: E=lt 2,5@. :tS ~ 'Wu:. lc.~n·.,.,, 

Co" le co11.\ Co~c.\u'.Mc• ~ve. e\ d:.1tfüc \'º' 1e,; •• \cnLi<l. e.~ C.oHeJo. 'fer.:: po.ro. 

a~or"-r ~oe e\ J·.!>e;.c e~t~ cc"''i'ieto se ·~~;·º"'~" \a..1 ~c.{\e.·.c o~s ·. 

'J\.\·.?._"J" e\ oneio.L Je 1 .. sec<:.;6., +, ... ~~'"'.¿CL 'j c,5,.e1.da. :i co.l­

cvla. .. ~o l~ ~\~tha. in"'"-d•c...h 
0

lC .. oo\ rne'.taclo rer..c<iot,Jo ( c\o\,\e. ·w..l-e5r~ié.. 1 de 

C:.rea. "'°""e~~o .:: ~i~u. co~jv 5a.d"-) ;:! ~¡e,,e. ~ 

~ t'"-YC.. Ce<.lc.vla.r lo. ~let\,.c.. ci-.\er;do. se é.lo. \e;_ exfrCS1c!'v, dod<' ¡>Oí el 

Í?e<1k"'e"4o : O..J = Q: _l.__ se f:.e .. e. 0..1::. o.l:>!i c.01 • 
.J l i' !:or' / 0 

'7or \o -1-n.rtto le.. ~lethc.. -T-6\o.\ ;e,~~ 

o.T = Q.¡ +Cl.J = o • .tl> c."' ~ ~e +o.~o c01-= \.55 c ... C-~t..ec..:ó" del ~slc..­
me"l-o t>.Tt li"l), 

:. le.. vi~o. 1veoc.. .i·,~~•u .. c\"- ~ '7..,,s"-<io« ?°' c\e\b.ov.e~. 

l?e,svMíe.Jo / e.I d<~e;\o i.en( el <..onedo ~. í"'-$"- yo~ 1-=.1i~~e ... L•C.. 'j +a. ... -
b-.o.. í'"-St1.. fllrC.. la.~ lOl\dit\O>\~ ~"- SeY~·it\0. 
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·*l:¡c"'i'\" No3#];~e0'.a.r ror"t-lu>cM ~c.,,t.. .. \e \o.."''.:'."-\.!. •• \~ de.\ tÁ'l.l'C.O. 

"b.das 
r~= l.50 ~ kJ 'o& ;to°" 

~':1:1¡200 '<j/vJ \t:o Jioc..., 

Y= 5 '"' 

1),~'"-"''1..S de:. C.\e.me,.-\~ 
Mer..:fa·,c.o<> 

Sccc:ó,, @ "? ... n.. M11= <.."l¡ -"l r =o.ooll>o (Ma.,e .. {., \Jej"-t•a~=rv e>rñ~. 
S"cc.¡ó, @ 1>"'"- \Ait= <..c...,-~> ¡>-=0.00301 (M<WJ<..\u 'l'c6;.\-;~b~Qt:ec·o ab:>jo). 
Se«<o:. €) (fa ~uJ 9i"" !"'-'<l. k :ie.c.d .... @) 

~ \c.. \cJ,lc... 2.. 

Secc10 ... © ?coo.. ~=C.'1,(>(..'l}T-~ li' Jeli3 {"\h.:, ~-k \.¡o ,..-tU). 
Sc<:<\c:_@ -¡>._...._ Mi.-=2.l(H.c.)í~ 3 c:lel~3 (bc._¡"-l conik.s). 

SecciD-. © (f.~ ¡~._\ "i'"" f"-'"°" \c. s..c:.c;ó.. @). 



D,l>Cño í"'' C,,·h111te·. 

l>e. \ ... -1....blc.. ' ( M 152') =='> C.O'-\ r'° c.oo~"º .., .... M;t ov.AA\ ... ., ""\e;. 
"'5"- =9 !jue 1' e) =? "'~º (e .. tre l'.).01 ~ l~~ -"'.> U.14.r \.,,__ ~o..bk '?>."B 

(-pc:5 1ss) ?'< ....... y.,::. (.,.3~,. a} e~~f .'oo~ de\ i\'3 es¿ ~s CM-. ti'er<.1 ror 

\c..} reitric.c",o"2S ck .se~·,.;~ j CD.....s.\..uc.c·,c),, ~uc.k....{.. co..._o s.'.Jve : 

E :t\:. 3 @. to c..., 1 <U cvcc.11:) ,e~;~{ .. ~ (c..."~º\~...¿,, \c.... "''~"'"'- \o..blc.. 

~.!!>) ele. VJ::.10.501. 

'l'or lo ~i"Cf ~e c.c,,c.L~e ".\..it €:\ J;:;e;;o e~C: Co1recto ?•< 

't'e .. mk..,,~. A.1.u:,r-c... yc_,;""'c\" \c... ~\""-'vt"- ~" \,t"e.; 

0.., = ().J¡'i~ C.IM 

í"e e.i Y-1.e"lº' '"" 

"-el: C!l.G.~~ C."'1 •• 

.iQQ. +o.:,o u.¡: 1.1>c"' 
"f9o 

Cl.T'- et·,\ C..J"' l.OC\1 C"1 

.._ \2e,.\r·1a:\e1:., ~" 1 Í?e;¡\c....,.e"l..\.o 
C~A m). 



t'l:JcmploWo .. i 1>1'611.1 l'ºf 1'-b:ó.., 'C,..t...._"'\:e. \o.~'!)"- ~ l"I Je.\ Mue.o 
"Da.to.s: 

t~= lSo l<.9/c.ool-

t~='11Go ~/c..,t 

)>1a'.r.mo.:. k t.l~m"''º~ 
~eal.n1CO~ 

J> i.se>\o rº' t=lexio'~~ 

De. 14 li<bld 

Seu,ó. © -¡> .. ,.,. IJ¡¡:::. 'l.iaT=> p =O.oou,3 (Mo .. e.1o ~l!'ja.-h~o'""?~<o a.n<k) 

Seu,Ó•@ 1'..rc.. \.\;t= l/.UT=) -p=O.OD:l'l (Mo..,,.._.\o -Po,,\ívo ~e.e.ero o.b«j~· 
SecoiÓ• © 1'a.<o. Mlt= G.O'IT ~ j>=O.Oo3l.8 (Mo,..e..~.:i °""y-ho-) ru:ero rur.b.-~. 

De la. Ta.bk 2. 

Secc•o• @ 1o.<<l Mt' s.1 (>Ul)T => .S del:\f 3 ( ... ~«.\ \i¡Q-k C.lrnH.J) 

Scc.,•ó~ @ ? ........ Mit= s.1 ~.i¡.er)¡..i, 5 Je.\~ 3 (b'!}4s cor.1.ló) 

Sw..o'" © 1>a.11t M~=C.i1(>c..O't)1-'> 3Jc\:\t.I¡ (o.li-u hr..1~G. \.Jn·dld) 
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"'Di:r.e~o ¡>Oí ~\,..\.... 

De le.. ~...ble.. 1 ( ~~ H1.) .::, e.o-. 1 = o.o:i3'1a !""""- N\ ~ ~ \o.. v~o... 

,:: j> ;.,.\e.-~lo (e,,.\,-c. o.o\ ':l ~..,¡._) ~ U'><l-Y \c.. .\-"-\i\c._ }.8 e~~ \"tS) 

'\>....,.. \Ju= C..g; T (>5.Ws) ~ E~t,~\,.,,~ *;..S" @, 1'l.91 c."' r""""- '/i:l<'t./\A.; 

-pe.re ¡i« YCS~r<u:\c"cs ele S :¡ ele ec""\.-~c.<.··0:.1 .SE ~ e,ch.L: 

\o, "'''"""'' .,,..\<,\,.,\ (* :i.s)@. u.s c... ...:¡, e.o .... ., J;,\a_"''c... -rni'.c.\ic"- = @. l.60., 

~ c.:..s.i\.l<Wlc '11 co,.\.v..\.e .se. tCS-.s-k. "'"' ei.\.... u~ ...... c..,..~,.,.,, ... c.1d"n (E.4\-·.2..S 

~ l.Sc ... ) \e..-w °IJu:.'U'll (>G..~1) . 

'1' .. r \o a.--.ler"1of .se Ül'lc.lvje 'f el d•~e;\.o e.k. C-OlYedo fºr te.Si~­

k.,,I<\.. ¡\\,crc... <e~ll<u.Ao \r.. ~\ec\,c.. .s€ ~~ ~ 



VI. CONCLUSIGAJ:.S. 

F1 presente trabajo pretende poder exp11car -

de una forma sencilla y c1ar~ un resumen de la teorÍR de 

l~s estructuras sometidas a esfuerzos (combinados) de 

f1ex16n y cortante. Por otra parte las tablas elab~radas 

con los programas de comput&:.ora anexos permiten hat::er -

un d1seiio rápido y ef1cient€ (desde los puntos de vista 

del diseib y su oonstrucci.5~.) de vigas rectangul'ir''E si~ 

plumentc armadas. 

Cace s«~alar que :amando en cuenta la ¡;ama de 

valores presen:ados en la prilller tabla (p vs. !<F.)• revi­

sando visualmente de una manera rápida y sencilla, se 

puede dar cuenta el diseilador de la cantidad de acero 

cue ?Uede requerir un diseilo determinado,esto es, ~ue si 

uno observa:.que la cuantía de acero necesaria para resi~ 

tir un momento en particular esta mv;r cerca del valor 

frontera superior (p máx), fácilmente se concluirá de 

que tal vez no es recomenda"le utilizar esa secci6~, si­

no ntra me,jor, 7a que al r.ecesitar una cantidad de acero 



alta, el costo de nuestra viga p.xlrfa incrementarse not.!!. 

bleme::te; considerando qu~ la implicaci~r: ec·in~mica do -

esta primer tabla (p vs. Ml') es importante er1 los tiem­

pos inflacionarios que vivimos. 

Una ventaja adicional que pretende aportar -

este trabajo, es presentar los listados de los programas 

de computadora (f'uentes) ., ya que pueden tomarse como 

base para poder realizar aquellos diseaos que no se en­

cuentran comtemplados en el catálogo de tablas presenta- • 

do, ya que ~ste contiene únicamente aquellos ejemplos que 

por Gxpericncbl se pueden considerar como más usuales. 
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