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HOTACION

refuerzo longitudinal en tensién en vigas, cm?
refuerzo longitudinal en compresién en vigas
acero maxima en vigas

acero minima en vigas

refuerzo por tensién diagonal (estribos) comprendi-

do en una distancia s

0.8 c

4drea transversal de una barra; también 4rea de refuerzo por
cambios volumétricos por unidad de ancho de una pieza (véa-
se 3.10 de KTCC)

ancho de una seccién rectangular, cm

fuerza de compresién del concreto, Kg

distancia del eje noutro a la fibra extrema en compresién

peralte efectivo {distancia entre el centroide del acero de
tensién y la fibra extrema de compresién), cm

distancia entre el centroide del acero de compresién y la -
fibra extrema de compresién, cm



BCc
Bs
FR
FC,
Fp

f'c

didmetro de una barra, cm

médulo de elasticidad del concreto, Kg/cm?

médulo de elasticidad del acero, Kg/cm?

factor de resistencia {véase 1.6 de NTCC)

factor de carga (véase Articulo 194 del R.C.D.F.-87)
factor de proporcionalidad (véanse conclusiones)
resistencia especificada del concreto a compresién, Kg/cm?
resistencia media del concreto a compresién, Kg/cm?

resistencia nominal del concreto & compresién (véase
1.4.1 de NTCC), Kg/cm?

esfuerzo en el acero, Kg/cm?

esfuerzo especificado de fluencia del acero, Kg/cm?
peralte total de un elemento, o dimensién transversal de -
un miembro paralela a la flexién o a la fuerza cortante; -
también altura de entrepiso eje a eje

momento de inercia centroidal de la seccién bruta de con--
creto de un miembro

claro de un elemento, cm

longitud de desarrollo (véase 3.1.1.c de NTICC), cm
momento de la seccién determinada, Kg - cm
momento flexionante de disefio, Kg - cm

momento resistente de disefio, Kg - cm

liormas Técnicas Complementarias para el Disefic y Construc-
cién de Estructuras de Concreto de 1987

relacién de médulos Es/Ec
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RCDF - - 87

porcentaje o cuantia de acero a tensién As/bd

porcentaje de ac;ro balanceado

porcentaje de acero a compresién A's/bd

factor de comportamiento sismico

p fy / f'c

Reglamento de Construcciones para el Distrito Federal 1987
geparacién del refuerzo transversal

fuerza cortante que actia en la seccién considerada,. Kg
fuerza cortante que toma el concreto, Kg

fuerza cortante de disefio, Kg

fuerza cortante de disefio segin la seccién 5.2.4 de las
RTCC

4ngulo de inclinacién del estribo
diémetro de la varilla

didmetro del estribo

deformacién unitaria del concreto

deformacién unitaria del acero



INTRODUCCION

£l presente trabajo tiens la finalidad de proporcionar una
‘sarie de ayudas para el diseflio de vigas de concreto reforzado. Dichas
ayudas constan de un conjunto de secciones de vigas mas usuales en la
prictica; cada seccién se presenta en forma tabulada bajo diferentes
combinaciones de varilla, analizadas como simplemente armadas,
considerando los limites de el acero mwinimo hasta el acero maximo de
acuerdo a las Normas Técnicas Complementarias para el Diseflo y
Construccién de Bstructuras de Concreto de 1987 (NTCC). Igualmente se
ofrecen tablas para la colocacién de estribos.

Este trabajo estd conformado por cinco capitulos, en 1los
primeros tres se exponen los concaptos teéricos que sirvieron como
base para la realizacién de las tablas, en el capitulo IV se ofrecen
ejemplos para el uso de las ayudas de disefio expuestas en la parte
final (Cap. V}.



CAPITULO I
PLEXION

Cualquier seccién de una viga debe estar an equilibrio
estdtico, por lo tanto se debe cumplir que, la L M = 0, La accién
externa de momento flexionante que actida en una seccién, debe ser
contrarrestada por el par interno que se desarrolla en la misma.

En una viga de material homogéneo, isdtropo y eldstico lineal,
las fuerzas del par interno se obtienen a partir del diagrama de
esfuerzos generados por la accién externa.

Como puede observarse en la figura I - 1 cuando se presenta la
accién externa de un momento flexionante, las deformaciones varfan
linealmente desde el eje neutro hasta las fibras extremas y 1la
magnitud de los esfuerzos varia proporcionalmente a las deformacio---
nes.
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SECCION ACCION DEFORMACIONES ESFUERZOS PAR INTERNC

TRANSVERSAL. EXTERNA

FIGURA I-{

En una viga de concreto reforzado, la variacién de los
esfuerzos con respecto a las deformaciones, despuéds de que ocurre el
agrietamiento en el concreto, ya no sigue el mismo patrén anterior,
por lo que se tiene que conocer el comportamiento de los materiales.
A continuacién se muestra grdficamente el comportamiento de los
materiales que forman el concreto reforzado:



‘a ACORTAMIENTO (cm

L. ALTURA (cm)

A AREA (cm?)

P FUERZA AXIAL {(kQ)

€ DEFORMACION UNITARIA
t'c ESFUERZO DE COMPRESION
Ckg/enf)

T

Q) GRAFICA ESFUERZO-DEFORMACION DEL CONCRETO A COMPRESION

q‘ ty .ESFUERZO DE FLUENCIA
l} DEL ACERO A TENBION
tka Zer)

€ DEFORMACION UNITARIA

-
&
b) GRAFICA #HSFUERZO DEFORMACION DEL ACERO SOMETIDO A TENSION

FIGURA TI-2



Con base en las grdficas- de la figura I-2 y suponiendo que las
tensiones las absorbe lnicamente el acero, podemos determinar el par
interno. T
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8!00'6"‘ ACCION - DEFORMACIONES ESFUERZOS PAR INTERNO

TRANSVERSBAL EXTERNA

FIGURA I-3

A) RESISTENCIA A FLERXION

Las Normas Técnicas Complementarias para el Disefio y
Construccién de Estructuras de Concreto de 1987 (NTCC) establecen
hipétesis que simplifican el cdlculo de la resistencia a flexidn,
éstas son las siguientes:

a) La distribucién de las deformacionses unitarias longitudinales en -
la seccién transversal de un elemento es plana {Ver Figura I ~ 4).

b) Existe adhersncia entre el concreto y el acero de tal manera que
la deformacién unitaria del acero es igual a la del concreto —---
adyacente.

¢) El concreto no resiste esfuerzos de tensidn.



VIGA SIN FLEXIONS
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SEGMENTO DE VIGA SECCION
TRANSVERSAL

VIGA AL FLEXIONARSES

FIBRA _COMPRIMIDA

LAS SECCIONES SIGUEN SIEMPRE PLANAS

FIGURA TI-4



d) La deformacién unitaria del concreto en compresién cuando alcanza
la resistencia de la seccién es 0.003.

e) La distribucién de esfuerzos de compresién en el concreto cuando -
se alcanza la resistencia es uniforme en una zona cuya profundidad
es 0.8 veces la del eje neutro, definido éste de acuerdo con las -
hipétesis anteriores. Este esfuerzo se tomaréd de la forma siguien~
te:

f'"'c = 0.85 f*c si f*c ¢ 250 Kg/cm?

f'c¢ = { 1.05 - f*c/1250 ) f*c si - f*c > 250 Kg/cm?

€c co003 f'e
[ b

:I
/__ —_— '———g(d-u/z)

a
e R o

a=08C -—C '—%'

FIGURA I-S

El diagrama esfusrzo-deformacién unitaria del acero de refuerzo
ordinario, sea o no torcido en frio, puede idealizarse por medio de
una recta que pase por el origen con una pendiente igual a Es, y una
recta horizontal que pase por la ordenada correspondiente al esfuerzo
de fluencia de acero, fy.
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FIGURA I-8

Con base on las figuras I-5 y I-6 se deducen las férmulas para
calcular la resistencia a flexidén en vigas de concreto reforzado, sin
acero a compresién.

Por equilibrio:

C=7T
fc a b = As fy
f'¢ab=pbad fy
a = ({p fy/f"c) 4
a=qd

Se obtiene el momento generado por el par de fuerzas
MR/FR = As fy (d - a/2 )

MR/FR =pbd (d-gqd/2)

10



Las NTCC establecen que FR = 0.9 para el cdlculo del momento
resistente a flexién

11



B) SKCCION BALANCRADA, SUB-REFORZADA Y SOBRERREFORZADA.

La seccién de una viga presenta falla balancezda cuando la
deformacién unitaria de la fibra externa mas comprimida es la mdxima
admisible (0.003, segun las hipétesis anteriores) y simultineamente,
la deformacién unitaria en el acero es la correspondiente al esfuerzo
de fluencia. Esta condicién nos da un porcentaje de acero, denominado
porcentaje de acero balanceado.

La seccién de una viga es sub-reforzada si tiene un porcentaje
de acero menor que el porcentaje balanceado.

Una seccién es sobrerreforzada si el porcentaje de acero que
posee es mayor que el porcentaje balanceado.

Para que la viga tenga un comportamiento dictil, es decir que
presente deformacioncs importantes, antes de un posible colapso, debe
diseflarse como seccién sub-reforzada. En una viga sobrerreforzada, el
colapso e8 en forma fragil, es decir, no presenta deformaciones
importantes o agrietamiento visible antes de la falla, por lo tanto,
su comportamiento es peligroso, al no avisar a los usuarios del
edificio de una falla inminente.

CARGA SOBRE RREFORZADA (FALLA FRAGIL)

SUB-REFORZADA (FALLA DUCTIL)

DEFLEXION

FIGURA I-7

Asi como es importante conocer el limite mdximo del acero del
refuerzo, también lo es el conocer el limite minimo, ya que la viga
‘tenderf{a a agrietarse con niveles de carga muy bajos.

12



C) REFURBRZ0 MINIMO

Las NTCC establecen

que el refusrzo minimo debe proporcionar

una resistencia de 1.5 veces el momento de agrietamiento de la
seccién transformada no agrietada. La expresién que define el momento

de agrietamiento es

Mag =

donde
Mag

f
f,

Ig
vt

Las NTCC establecen

f Ig/yt .o (1.3)

momento de agrietamiento

médulo de rotura, kg/cm?

= 1.6/£‘_c clase 1

=1.1/f'¢c clase 2

momento de inercia de la seccién camplata

distancia del centroide de la seccién a -
la fibra més alejada.

la férmula {1.4) para obtener el refuerzo

minimo que cumple con la condicién anterior.

donde:

As min

0.7 f'c

b ad e (104)
fy

4drea de acero minimo (cm?)

resistencia a la compresién del concreto
{ Kg/em?)

esfuerzo de fluencia de acero ( Kg/cm?® )
peralte efectivo {(cm)

base

13



D) REFUERZO MAXIMO.

Es el limite mdximo de acero a tensién que se suministra a una
seccién determinada, con el objetivo de lograr que el elemento tenga
un comportamiento dictil, evitando asi, que el elemento sSea sobrerre-
forzado.

Con apoyo en la Figura I-5, tenemos que, cuando
simultdneamente, el acero 1llega a su esfuerzo de fluencia y el
concreto alcanza su deformacién mdxima de 0.003 en compresién, por
tridngulos semejantes:

c d

0.003 0.003 + €y

0.003 @ Es
0.003 +&y - Bs

~6000-d
6000 + fy

Por equilibrio:
T=C
As, fy =a b f'"c
pL'b d fy':' 0.8c b f'c
‘ 0.8¢c f"c
O fy d
0.8 f''c 6000

B
fy ( 6000 + fy }

f'c 4800
p = R, (1.5)
b fy ( 6000 + fy )

14



£ 4800

As, . = ime—e—ie—h "4 o (1.8)
P fy. 206000+ £y ontonior O

c fuerza de compresién

T fuerza de tensién

c profundidad del eje neutro

f*c valor nominal de la resistencia a la compresidn del con-
- creto.

f*c 0.8 f'c

f'"c esfuerzo uniforme de compresién del concreto

Las NTCC establecen que la cantidad de acero mdximo no exceda
del 75% del porcentaje de acero balanceado, cuando el elemento forma

parte de sistemas que deban resistir fuerzas sismicas y en 2zonas
donde se formardn articulaciones plésticas.

f'c 4800

As méx = 0.75 db e (1.T7)

fy ( 6000 + fy )

15



CAPITULGO Iz
CORTANTRE

La necesidad de diseflar por cortante las vigas de concreto
reforzado, se debe a la pequefia resistencia que ofrece el concreto a
la tensién y como se verd mds adelante, al presentarse esfuerzoes
cortantes y normales por flexidén, se produce el fenémeno denominado
tensién diagonal.

A) TENSION DIAGONAL

Considerando que la viga de la figura II-l1a es de material
eldstico lineal, homogéneo e isétropo, los esfuerzos cortantes y
normales por flexién se obtienen con los principios fundamentales de
la mecédnica de materiales.

vaQ

G = Lo (2.01)
Ib
My R

V= - s (2.2)

donde:
@  esfuerzo cortante

"  esfuerzo normal por flexién

v fuerza cortante en la seccién considerada

M momento flexionante en la seccién considerada

Q momento estdtico

I momento de inercia de la seccién transversal

Y distancia del eje neutro a la fibra donde se quiere obte-
ner el esfuerzo

b ancho de la viga

16
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SECCION ATA DISTRIBUCION DISTRIBUCION
DE ESFUERZOS DE ESFUERZOS
CORTANTES NORMALES
POR FLEXION

POR FLEXION
(b)

FIGURA 1II-\

En la figura II-1b se presentan las grdficas de los esfuerzos
cortantes y normales por flexién en la seccién a-a. Analizado el
elemento  infinitesimal "A", se pueden obtener 1los esfuerzos
principales combinados a partir de los esfuerzos actuantes (Ver
figura II-2), empleando las férmulas siguientes:

17



Ga
T ta
%a
T max
Ba
TmiN
ESFUERZOS CALCULADOS ESFUERZOS PRINCIPALES
CON LAS FORMULAS CALCULADOS CON LAS
®.1 Y 22 FORMULAS 23 Y 2.4

FIGURA II-2

Otra forma de obtener los esfuerzos principales es mediante el
circulo de Mohr como se ilustra en la figura II-3

18



0,5a)
.

) MIN Oy

TMAx,o)

¢(Va,~ Bay

qﬁ EIFUERZO NORMAL POR FLEXION A UNA DISTANCIA
) "Y' DEL. EJE NEUTRO

Ba ESFUERZO CORTANTE ACTUANDO A UNA DISTANCIA
"¥" DEL EJUE NEUTRO

Tmax ESPUERZO PRINCIPAL MA XIMO
Vum ESFUERZO PRINCIPAL MINIMO

L] MAXESFUERZO CORTANTE MAXIMO

FIGURA T-3

Si se determinan las direcciones, donde actian los esfuerzas
principales de un gran nGmerc de puntos, se obtendrdn las
trayectorias de esfuerzos principales, (ver figura II-4).

1%



——~—~TRAYECTORIAS DE ESFUERZOS PRINCIPALES DE COMPRESION

~———TRAYECTORIAR DZ ESFUERZOS PRINCIPALES DE TENSION

FIGURA -4

Poerpendicularmente a las lineas de esfuerzos principales de
tensién, tenderan a formarse las grietas en el concreto (ver figura
11-5)

? FIGURA =I-5 T

20



Antes de que ocurra el agrietamiento por tensién diagonal, en
una trabe de concreto, los esfuerzos y las deformaciones son pequefias
Yy por lo tanto estdn dentro del rango eldstico lineal de la gréafica
esfuerzo-deformacién unitaria, ésta es la razén por la cual las
férmulas 2.1, 2.2, 2.3, 2.4 y 2.5 son aplicables.

B) MECANISHO DE FALLA POR CORTANTE DE UNA VIGA SIN REFUERZO
TRANSVERSAL

El comportamiento de una viga con refuerzo longitudinal por
tensién, se modifica, cuando aparecen las grietas por tensién
diagonal, adoptando una forma de trabajo de arco rebajado. (Figura
II-6).

lerieTA
| ”7:1
e — e et L
T

f ARCO REB AJADO

FIGURA II-8

De acuerdo con la figura II-7 la grieta produce tres efectos
importantes:

1.- Reduce la zona para tomar esfuerzos de compresién, éstos son to--
mados Gnicamente por la profundidad "y".

2.- Aumenta la tensién subitamente, en el refuerzo longitudinal de la
seccién 1 ~ 1.

3.- Reduce el 4rea para tomar la fuerza cortante. Esta fuerza es ab--
sorbida por la zona de compresién del concreto (V1), otra pequefia
parte por la trabazdén entre las superficies rugosas de la grieta
(V2), y por la barra de tensién (V3).

21
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FIGURA -7

Una trabe de concreto reforzado que no tiene estribos o que los
tiene insuficientes puede presentar alguno de los tres tipos de falla
siguiente:

L _/4/ el v\ “\ J

o) FALLA POR TENSION
* DIAGO NAL

A
L 77, v ]

% b) FALLA POR COMPRESION ,;A—

T POR CORTANTE T

;

I .—/ / by \
% €) FALLA POR ADHERENCIA A"

POR CORTANTE T

X
FIGURA 1n-8
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a):Falla por tensién diagonal. Es una falla frdgil que empieza en la
zona del recubrimiento del acero a tensién e inmediataments se --
extiende cortando al instante la trabe.

b) FPalla de compresién por cortante. Es una falla frdgil que se pa--

..rece a la anterior, solo que la grieta no llega a cortar totalmen-

te la seccidén, sino que ocasiona que la zona de compresién se re--

duzca tanto que obliga a los esfuerzos de compresién a crecer has-

ta producir el aplastamiento del concreto,

c} Falla de adherencia por cortante. La falta de adherencia entre el
concreto y el acero hace que la grietas se desarrollen a lo largo
del refuerzo de tensidn y, en un momento dado ocurre una grieta --
diagonal hasta que el elemento se colapsa ya sea en tensién diago-
nal o en compresién por cortante.

Es muy desventajoso que la viga alcance su resistencia debido a
unc de estos tipos de falla, antes de que el acero longitudinal por

tensién pueda fluir, ya que estas fallas se producen r4pidamente a
deformaciones pequefias, por lo que la estructura resulta frégil.

C) CALCULO DE LA FUERZA CORTANTE QUE TOMA EL CONCRRTO.

1.~ Factor de resistencia para el disefio por cortante
Las NTCC proponsn los siguientes valores :

a) Bajo las condiciones de un factor de comportamiento sismico
Q@ = 2 (Marcos Normales)

b) Bajo las condiciones de un Q = 3 0o Q@ = 4 (Marcos Ductiles).

bl.- FR = 0.8 si el cortante de disefio se calcula con el —-
método propuesto en la seccién 5.2.4. de las NTCC, que
se puede apreciar en la figura II - 9.

b2.~ FR = 0.6 si el cortante de disefic se toma del andlisis
estructural,

b3.- FR = 0 si la fuerza cortante de disefio causada por ol -
sismo es igual o mayor que la mitad de la fuerza cortan

te de disefio ‘total.

23
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1
MOMENTOS DEL MISMO SENTIDO VALUADOS CON LAS

PROPIEDADES DEL ELEMENTO EN LA SEGCION, ENTRE
CARAS AP OYO (M, M2)

L

LI pz. As2
bdt bdz
Qumpt2s IV Qz» pes 1Y
% t'c
Miebd? e q, (Lo q,) Mz-bd; fcqz2(1-osqz2)
VHe M M2
L
viw FCWL FCLg

2 -

¥*
VU® VI + vH

METODO PARA OBTENER EL VU PROPUESTO POR LAS NTCC

FIGURA TII-®©




Una forma de obtener los momentos valuados con las
caracteristicos del elemento en las caras apoyos (M1, M2), como lo
especifican las NTCC, es utilizando las tablas del capitulo V de 1la
manera siguiente:

- El 4rea de aceroc (As) de la seccién se multiplica por 1.25

- Se busca el momento resistente {MR) correspondiente a 1.25 As

- Bl MR obtenido se divide entre 0.9 para eliminar el factor de

resistencia, resultando as{ el momento requerido M1 6 M2,

2.~ Pérmula para calcular el VCR

Para calcular el VCR, las NTCC proponen las siguientes férmulas
de acuerdo a la relacién L/h., Siendo L = Longitud del claro, Yy
h = peralte total.

a) Cuando la relacién L/h es mayor que §

si p<o0.01 VCR =FRbd (0.2+30p) f*c ... (2.5)
Sipax 0.01 VCR = 0.5 FR b d fxc ... (2.6)
donde "“p" es el porcentaje de acero a tensién

b} Si la relacién L/h es menor que 4

bl.- 8i las cargas y reacciones comprimen las caras superior
e inferior de la viga (Figura II-10),
M
VCR = 0.5 PR b d Jf*c (3.5 - 2.4 ~—) < 1.5 PR b dy f4c ...{(2.7)
vd

M
(3.5 - 2.5 ——) > 1.0
va

donde:
M momento flexionante que actda en la saccién -
considerada.
v fuerza cortante que actia en la seccién con--
siderada.
d peralte efectivo.

b2.- Si las cargas o reacciones no comprimen directamente las
caras superior e inferior de 1la viga (Figura II-11).

VCR = 0.5 FR b d f*xc ... (2.8)

25



VIGA

CORTE A-A

AEACCIONN POSIALE SGRIETA

POR TENS(ON

POSIBLE ORIKTA
POR TEN#SION

EJEMPLOS DE VIGAS CON SUS CARAS SUPERIOR E
INFERIOR COMPRIMIDAS POR LAS CARGAS Y REACCIONES

FIGURA I«X~10

A
ViaA VIGA

. LOSA

POSIBLE GRIETA
»Om TENSION
_DIAGONAL .-
CORTEA A-A

AN
~,
| A(——E N\_CAKGAS

EJVEMPLO DE VIGA CON SUS CARAS SUPERIOR £

INFERIOR NO COMPRIMIDAS DIRECTAMENTE POR LAS
CARGAS Y REACCION

FIGURA II-il
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c) Si‘lak‘relacién L/h se encuentra entre 4 y 5 el VCR se interpolaréd
~-;linealmente como se indica en la grdfica siguiente:

‘Ver A ‘ .

T VERCINCISO by

VCR x

VER (INCIS O 8)-

FIGURA -2

27



D} REPUBRZO TRANSVERSAL

fios estribos cerrados con las puntas dobladas hacia el nucleo
con un éngulo 135° como los que se ilustran en la figura II-13 son
una de las formas mds préacticas de reforzar una viga para resistir la
tensién diagonal, ya que son de fdcil fabricacién y ademds
proporcionan confinamiento y adherencia.

Si' se suministran en forma adscuada contribuyen a incramentar
la ductilidad del elemento, evitando que se den los tipos de falla a
cortante descritos anteriormente.

rT‘

FIGURA T-13



1.- Férmula para calcular el refuerzo transversal

Se utilizard la analogia de la armadura para calcular la -
contribucién del refuerzo transversal a la resistencia al cor--
tante de una trabe. El método estd basado en las hipétesis si---
guientes:

a) La zona comprimida del elemento toma solo esfuerzos normales
de compresién.

b

El refuerzo longitudinal de tensién toma unicamenie esfuerzos
normales de tensién.

c) Todas las tensiones inclinadas son resistidas por el refuerzo
transversal.

d) Las grietas inclinadas se extienden desde el refuerzo longitu-
dinal de tensién hasta el centroide de la zona de compresién.

e} Se desprecia el efecto del peso propio de cargas distribuidas
entre grietas inclinadas consecutivas. En otras palabras, el -
incremento de momento entre dos secciones distantes "s" entre
s{ es igual a Vs donde V es la fuerza cortante en la zona en—-
tre dos secciones consideradas.

Con apoyo en la figura II - 14 se observa que el incremento de
momento flexionante A M provoca un incremento de tensién AT en
el acero longitudinal.

si hacemos ¥ Py = 0 tenemos

Av s éenG—:Csenu oo (2,9)

™

Si hacemos & Fx = 0 tenemos
AT = Av fs cos © + C coB8o oo (2.10)

Tomando en cuenta la hipétesis (e)

coe {2.11)

donde "z" es el brazo del par interno.
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FIGURA I- 14
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-7 sustituyendo C'de la acuacién (2 9) y AT de 14 scu
en la’ ecuacién (2 10) 88 tiene .

Vs sen e

~— = Av fs . ( cos © b —_—
Zs : . tan o
.- Av fs 2z sen g
vV =—i— (co8Q + ———)
B8 tan e

Si se admite que la grieta se forma a 45°

Av f8 2
vV = (senQ+cos §)
s

Las NTCC establecen

FR Av fy d { sen © + cos } FR Av fy
s = e < e (2.17)

Vu - VCR 3.5b

Bl término del lado derecho de la desigualdad es la méxima
separacién de estribos de acuerdo a las NTCC.

Por otro lado se debe evitar que el alma del elemento tenga una
cantidad excesiva de refuerzo. BEsto se logra respetando que el
cortante de disefio Vu no sea mayor que

2 PR bd Ji*c ... {(2.18)
2.~ Separacién mdxima permisible de estribos.
a) Para marcos de concreto de peso normal colados en el lugar, -

cuando se disefia con un Q = 2, se cuidard que la separacién
méxima de estribos no sea mayor que las mostradas a continua-

cién.
8 = d4d/2 gi Vu < 1.5 PR b d Jf*c
s = d/4 si 1.5 FR b d/f*c < Vu < 2 FR b d Jifxc

Se debe cuidar qua el didmetro de estribos utilizados no sea
menor que 6.3 mm (#2)
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cn0b) Para-marcos colados en. el lugar disefiados con un factor de com-
portamiento sismico Q = 4 v Q = 3 (Marcos dictiles) se deberd -
reipetar, en cuanto a la separacién mixima permisible, lo si---
guiente: .

8 = d/2 8iVu < 1.5FR b d /i*c
8= d/4 si 1.5 FRbd/f*c < Vu < 2 PR b dJ/f*c
Se usar&n estribos cerrados de didmetro no menor que 7.9 mm

(#2.5).

Se dehe cuidar, en especial, las separaciones por
confinamiento, en los extremos del elemento.

I
| }PF-'" NEILTS g
P =

L LS e
E I3 o .m——__—* l24 - 14

b ZONA DE CONFINAMIENTO

X SEPARACION ™M A XIMA

@ DIAMETRO OR VARILLA
LONGITUDINAL MAS DELGADA
@E DIAMETRO DE ESTRIBO

FIGURA I~ I8
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‘Y donde se suponga, o el andlisis indique que se va a formar
una articulacién pléstica (zona de momento mayor)

. POSIBLE ARTICULACION

PLASTICA DEBIDO A
" MOMENTO MAXIMO

—RH__, M

zona oE l
CONF INAMIENTO

ZONA DE CONFINAMIENTO

24 ok
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.-Cuando hay. traslapes en lag ‘barras de’ fiéxibﬂ.

_4«.‘_-!_.,\_ : H
E ~
i L | ]
R
. AJL_'_
PR -
Vol Y 3[
88 : 2h eh
—r PR ¥ 4Bh 4
.._l—t [——
NO SE PEAMITEN TRASLAPES NO B8E PERMITEN TRASLAPES
EN #8TA XONA N i KN ESTA XONA

Ld. LONGITUD DE DESARROLLO

-
10.25d
s £ <

L_lo em.

FIGURA T-17
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c) Refuerzo por cambios volumétricos.

Si h > 75 cm, se debe proporcionar refuerzo longitudinal por
cambios volumétricos (seccién 4.1.3. de las NTCC).

8i h > 150 cm, se debe proporcionar acero longitudinal y
transversal por cambios volumétricos (seccién 4.1.3 y 3.10 de las
NTCC ver figura II-18). La férmula para calcular el 4rea de acero de
refuerzo por cambios volumétrico (as cm?/cm) es la siguiente:

660 b
as = ooe (2.19)
fy ( 100 + b )
Av
8 =T——— oo (2.20)
as

Por lo tanto, para vigas no expuestas a la intemperie ni al
contacto con el terreno

fy Av ( b + 100 )
660 b

e (2.21)

8i las vigas se encuentran expuestas a la intemperie o al
contacto con el terreno

fy Av { b + 100 )
(1.5 ) ( 660 b )

oo (2.22)

donde:
as  4rea de acero por cambios volumétricos en cm?/cm
b bagse, cm

fy esfuerzo de fluencia del acerc en Kg/cm?
s  separacién de estribos en cm

Av  4rea total del acero de refuerzo (estribos o varillas
longitudinales) que trabajan en la direccién considerada,

cm?
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+

c -
ACERO LONGITUDINAL ORTE A-A

QR CAMBICS VOLUMETRICOS

FIGURA 1I-18

36



CAPITULO 111
DEFPLRXIONES

La revisién de las deflex.ones en vigas Se realiza para evitar
que. los elementos no estrucluwa4ies .auceles, ventan. meot
divisorios, etc.) sufran dafios y a su vez provoquen una sensacion de
inseguridad e inestabilidad entrc los usuarios de la estructura

Para calcular las deflexiones existen mitodos simpiificados
que consideran a la viga de concreto reforzadc, cono si estuviex,
constitufda de un material homogéneo Yy eldsticc, por lo que, e
posible obtener la magnitud de las deflexiones ep funcién ds el
médulo de elasticidad y el momento de imnczia {(EI}). Algunos de lo
métodos son los siguientes:

Viga conjugada

Método de Newmark

Método de flexibilidades

Método de rigideces

Férmulas para obtener deflexiones eldsticas, etc.

Para el cAlculo de EI algunos de los métodos son: el de Yu ¥y
Winter; el del ACI; el de las NTCC etc.

En el presente trabajo se describira el método que proponen las
NTCC.

A) TBRMINO RI

Ya que se supone que la viga esti formada de un material
homogénec y eldstico, el médulo de elasticidad que se emplea en ol
término EI es el médulo de elasticidad del concreto que se obtiene
con base en las NTCC seccién 1.4.1.d.:

Ec = 14 000 /f'c kg/cm®* Para concreto clase 1 oo (3.1)
Ec = 8 000 J/f'c kg/cm® Para concreto clase 2 .. (3.2)

El termino "I" es el momento de inercia de 1la seccién
transformada Y agrietada, para obtenerlo se transforma
hipotéticamente el &drea de acerc en &rea de concreto, multiplicando
aquella por la relacién modular.

n = Es/Ec o (3.3)

donde Es es el médulo de elasticidad del acero que de acuerdo a
las NTCC seccidn 1.4.2.

Es = 2 000 000 Kg/cm?
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' La protundidad “c" del eje neutro-se obtiene _tomando momentoa
ostdticos de las 4reas con. respecto-a "c".

_beclc/2) =nAs (d-c)

b e? 7 E
: =n.As ("d -_¢)

—c?*'+nAsc-nAsdz=0
g ’ .

. meniendo el:-valor de "c" se calcula el momento de inercia de la
seccién transformada como se aprecia en la figura III - 2

-nAs + J(nAs)? + 2bn As g

c = e (3.4)
b
b
—1-—— -’
: ‘ ’ e MOMENTO DE INERCIA DE UN
} ! RECTANGULO CON RESPECTO
- — e e AL EuE X-X
“ :(d ]
i(dme s
nas ; be

A LTI~ - 3
1

MOMENTO DE INERCIA DEL AREA
NAS CON RESPECTO A X-X

nas (d-¢)*

Z£L MOMENTO DE INERCLA DE LA SECCION TRANSFORMADA ES!

-3
T- B + nas (d-¢i® ... (s

FIGURA 1II-2



Para calcular la profundidad del eje. neutro y por consiguiente
del momento de inercia de la seccién transformada, es suficientemente
preciso consjiderar tnicamente el acero de tensién.

Generalmente el armado a tansiér en una viga difiere de acuerdo
al. diagrama de momentos, para solucionar este problema las NTCC

establecen un promedio pesado de acuerdo a la férmula siguiente, si
el claro es continuo.

Il + 12+ 213

donde

Il y I2 son los momentos de inercia de las secciones extremas -
del claro.

I3 o8 el momento de inercia de la seccién transformada de la ——
parte central.

Cuando el claro es continuo en un extremo se emplea la
siguiente

I1 + 213
Is=

3

B) DEFLEXION INMEDIATA

BEsta deflexién es la que se presentarfa inmediatamente bajo las
condiciones de servicio de la estructura. Se calcula considerando las
cargas muertas mds las cargas vivas mdximas (ver articulos 188, 194
Yy 199 del RCDF - 87) empleando cualquiera de las opciones que hay
para obtener deflexiones elédsticas ( viga conjugada, método de
rigideces, etc.

Se considerard el término EI como se explicéd anteriormente.
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C) DEFLEXION DIFRRIDA

La deflexidén a largo plazo es la que se debe a los fenémenos de
contraccién y flujo pldstico. Para obtenerla se procede primeramente
a calcular la deflexién inmediata considerando las cargas muertas mds
la carga viva media {ver art. 199 del RCDF-87).

Posteriormente esta deflexién se multiplica por el factor
siguiente, cuando el concreto ¢s clase 1. . .

2
1 + 50 p'

donde p' es el porcentaje de acero a compresién.
Para el concreto clase 2, el factor es :

s

4

1+ 50 p'

8i la viga es continua y el armado cambia con respecto al
diagrama de momentos flexionantes, el ‘porcentaje de acero a
compresién se calcula como el promedio pesado de los porcentajes de
acero a compresién en los extremos (p'i y p'2) més el doble del
porcentaje de acero a compresién en la parte ‘central del claro .(p'3).

p'L + p'2+ 2p'3

p'
4

Si el claro es continuo en un extremo

4]



n) DEPLEYION TOTAL Y DEFLRXION PERMISIBLE

La deflexion total se obtiene sumando la deflexién imediata
{ver seccitn B) mds la deflexién diferida {ver seccién C).

La deflexidén total no debe ser mayor a la deflexién permisible
que establece el RCDF - 87 ( ver articulo 184 ) y que a continuacién

se presenta:
1.- Para miembros que no estén en voladizo

a) Para vigas que no afecten a elementos no estructurales, como -
canceles, ventanas, etc.

- + 0.5
240

b) Para vigas cuya deformacién afecte a elementos no estructu-—
rales como ventanas, canceles, etc.

L

+ 0.3
480

donde L os la longuitud del claro, cm

2.- Para miembros en voladizo

a) Para vigas que no afecten elementos no estructurales como ven-—
tanas, muros divisorios, etc.

2 +0.5)

b) Para vigas que afecten a elementos no estructurales come ven--—
tanas, muros divisorios, etc.

+0.3)

2
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CAPITULO IV

EJTRMPEL o"’s‘

Se .realizard el diseﬂo de - la trab
dictil "siguiente: o

Datos

f'e = 250 kg/cm?

fy = 4200 kg/cm?

Ec = 221359.4 kg/cm?

- BSECCIONDE TRABE 25x60 AZOTRA
', SECCION
COLUMNA
38 x 35
. DRI TRABK 20w BO ENTREPISO
| .
SECCION :
COLUMNA
3Bx3S3
+ V4 777 77 77 bccod Vccccd

~b . @90 L. 000 ."999___+_._una_.*___Juza__+_

3. Geumetria y datos de dasefio del marce



Cwn 4l TON/M
WhAAALAR Ao N SLR MIASA S LS o fmv;mﬂ

Ws .86 TON /M

b) Cargas muertas + viva mdxima ( GRAVITACIONALES )}

W e 1.7 TON/M

wWa L8 TON/M
WVWWVW

¢} Cargas muertas + vivas diferidas ( DIFERIDAS )
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i3.s8 !g’

1047 TON

d) Fuerza sismicas ( SISMICAS )

Se realizaron las siguientes combinaciones de carga.
Combinacién Cb 01 1.4 ( GRAVITACIONALES )
Combinacién Cb 02 1.1 ( SISMO + GRAVITACIONALES )} ->
Combinacién Cb 03 1.1 ( SISMO + GRAVITACIONALES ) <-
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1.DISERO’ POR PLEXION

~BIEMPLO

A continuacién” se ‘reproduce
extraida‘del‘(_iapitulo A

TABLA DE REFUERZO LONGITUDINAL
saan

. . Aeasdenan
b='25cm h= 60 cn . de'55 cn  f'Ce 250 Kg/cm"2  fy= 4200 Kg/cm‘2
araraane
Ho. ' COMBINACIONES DE ARER HR ver Eel
VARILLA cm”2 Ton-n ‘Ton Kg-cn"2
AR RS ARRAR SRR AR AR AR AT AA AR D F AU kAR AR R D AR AR R ANI AL/ AR AARRANARARS
1 .-3 14 3.81 7,65 4.40 1720.76E+07
2= &5 3.96 2.94 4.46 1778.57E+07
3T -2 f4 +1 15 3,52 3707 .33 1990, 13E+07
4 -4 H4 5.08 10,08 4.84 2195,44E407
5 =2 #5 +1 14 5.23 10,36 4.89 2249.44E407
6 -2 16 5.70 11.24 5.05 2416.08E+07
7 =3 44 +1 45 5.79 11.41 5.08 2447.STE+07
8 -3 45 5.94 11.69 5.13 2499, T4E+07
5 =5 #4 6.35 12.45 5.27 2640,52E+07
10 -2 $4 +2 ¢5 §.50 12,72 5.32 2691.38E+07
1 -2 $5 +1 16 6.01 13,29 5.42 2795.41E+07
12 -4 k4 +21 45 7.06 1778 5.51 2878, 30E+07
1 .3 45 +1 §4 7.21 14.02 %.56 2527.60E+07
M .2 16 +1 &5 7.68 14.87 5.92 3080.11E+07
13 .-3 14 +2 45 7.77 15,03 5.75 3308.97E+07
16 -4 5 2.92 15,29 5,80 2156.85E+07
7 -3 15 vz 4 6.48 16.29 £.99 3333, 09E+07
18 .-3 #6 B.55 16,41 6.01 3354856407
19 =3 15 +1 46 8.79 16.83 6.08 3429.00E+07
20 -4 15 +1 £24 9,19 17,53 6,23 3551,10E+07
21 -2 §5 +2 t¢ 2.6 10,34 6.39 3692, 27E+07
. o 2 .-2 t8 10.14 19.16 6.55 3833.97E+07
23 .3 £6 41 45 10.53 19.82 6.69 3947,35E407
4 -2 16 +1 48 10.77 20.22 6.77° 4016,35E+07
25 -4 £ 6 11.40 21.27 6.98 4194.82E+07
26 .2 ¥8 +1 06 12.99 23,85 7.52 4629.15E+07
27 -3 t6 +1 48 13.62 24,85 7.73 4795.31E407
8 .-3 48 15.21 27,10 7.78 5200.92E+07
29 -2 #10 15.84 28,25 7.78 5356,51E+07
0 -2 #8 +1 ¢1 18.06 31,45 7.78 5883.77E+07

3 ]
B T T T T T L T I T T T P T LT T

1.5 FR b d (f#c) 0.5+ 21.33Ton
7 FR b d (f*c)“0.5 31.11Ton
FR=0.9 PARA MOMENTU FLEXIONANTF
FReO.® PARA FUERZA CORTANTF
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Se- utilizan las combinaciones de varille subrayadas, en la
tabla anterior, por lo siguiente:

‘a} Porque proporcionan el momento resistente necesario segun el dia--
grama de envolventes de momentos flexionantes.

b) El momento resistente positivo en la unién con un nodo no debe ser
. menor que la mitad del momento resistente negativo que se suminis-
tre en la seccidn (seccidn 5.2.?7 NTCC).

[

El cdlculo de la separacién de estribos por confinamiento también
estd en funcién del didmetro de la varilla longitudinal, por lo
que,en este caso no conviene utilizar varilla més delgada, ya que
se tendrian separaciones de estribos muy pequefias.

d) Por sancillsz

< Ch:81 £1,4,L CRAVITACIONALES )1

HOHENTO FLEXIONANTE ftwn]

D=8.50/6.00
Z0/16, ei)
N'-5 20727,

a1’



ﬂ“u mmrﬁﬂ

'?“mf!,ﬂ.wumv““” % ’lulfﬁfﬁlﬂ"‘m

O~
TN

ﬂ [{. ‘lﬂ | | |{A

Efﬂuutmrw“‘”

]
'

1 1 1 1
I

B==-6.4371.74 ;2/6.03 D 3
G=21.50/12.00 1#8/14.25 § %’r l" ,5910 32
L=11,17/24.80 «97/724.08 N 90/"& 34 D 10.58/30 .80

Ch:@3 [1.1 ¢ SISHO *+ GRAVTTACIONALES X¢(=1" "'

Ly n e 3 n !
h \ ‘ i
. _\ !
\ I |
7 tq 5 Tt 5 \ n l&( |'
’ ? 32 m[\t iml o q
s In
i]m! ! £ ¢ H ﬂm“ ll?
! i ¢
! ! :
! ¢ ' .
.26/8.08 Bz-3.92/3.75 C(:1.52, D= 4776 .88 E--3.193.9
G-ll 31212 .00 ll:—a Db/15 75 1= l 61/!0 1) 1- oA lli l!B
T2132/24.60 M:12.66724.80 N2-6.89/2a.17 0 2 AR/




798 -

| ?ﬂw{ ,

2N.§ MR 7.4 TON-M
! i !

4/15 88 1411.27/10.00 J{l] un/lu bi3id
4 CLERY) .58/2¢ .88 031D.56/38.60 |

o 8257139076000 9:12:3078%8 !
0 X31.61/18.00  v{1.76/10.68
C4-6.89,28, 17 a-2.a0/08.80
RIS _,mL
NS [20es By %l
I . zN-a

4——~m+m—1——+—-——-+—m~a—

3.36  C€314.12/6.98  D311.37/6.08 Ef 02 l
12.00 Hi- 3

1

1

1

ROTA: A = 11.26 / 0.00 .
| Distancia hasta el punto A
valor del momento o cortante en el A

La longitud de los bastones se propuso de 120 cm. ya que de
acuerdo al diagrama del momento se observa que aproximadamente a 60
cm. de cada eje dejan de ser ttiles los bastones del # 5

Long. de bastén = 60 + d = 60 + 55 = 115 < 120
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EJBMPLO 2. DISERO POR CORTANTE
- Como -el disefio - se débe hacer bajo las condiciones de marco
-dictil, el factor de resistencia utilizado seré4:
FR = 0.6

Por lo que los datos proporcionados por las ayudas utilizadas
se multiplicardn por un factor de proporcionalidad:

Fp =——= 0.75

0.8
VCR = 4.46 X 0.75 = 3.35 TON (2#5)
VCR = 5.80 X 0.75 = 4.35 TON (4#5)

TABLA DE REFUERZO LONGITUDIMNAL

bw 28 cn he 60 cm d= 55 cm  fice 250 Kg/cA'2  fyw 4200 Kg/cn"2

Ho.  COMBINACIONES DE AREA ® VCR By
VARILLA ca“2 Ton Kg-ca3
1 €4 3.81 4.40 1710,76E407
2 (] 3. A.48
T 1] ST T3 452 1990.13E+07
4 ' 5.08 2198,
5 €5 +1 44 5.2
. 1] 3.70
7 14 s 5.79
] ¢ 5.94
1 ] 438
]
'
‘
]
]
]

L Y T T A P N PP Y

>
e
by
M
@
o
®

5883, 772407

As min=
Az aaxs 1

d 33ton
2 T = 31.51Ton
PARA MOMENTO FLEXIONANTE
PARA FUERZA CORTANTE

FR:

FR:

Tomando en cuenta lo estipulado en la seccién 5.2.4. de las

RTCC, se revisan las zonas donde el cortante sismico es mayor que la

mitad del cortante de disefio total, ya que el VCR, en estas zonas, es
cero.
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Para vel q afxcamente Jo anterlot se rsal:za ig nlgu;onte

Vblb

Veis > ‘;"1

Se gyrafica la envolvente de las combinaciones siguientes:

‘Ch164 - [2w (L. LaSIEHOI=>T .

. FUERZA "CORTANTE (t1

e

B m e
{ -G .
5 .

1 1

2.00

3.13/12.88 E
=3, ‘)6/3“ 28

da/0.80  B=
3.96,24 .80 J

. B8
3 23716.080 G'-:l Bl/l(l.BB K

|
I

L
F

F

NP
0=t
E: \
; Y .
3 01—~
=
% |
: ===
._.;._ -t

.34/6 .08 C 3 13/6 a0

34/8 88 B= D=
.81/18.00 724,80 1z

718,88 G=.

-
uh
ua
B
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3 ChiiB2 (1L ¢ SISHO. +:GRAVTTACIONALES )=>1:

|~ TR
L

pri—
O——01-——
j‘
=

=

=

=

E=d

9.168/6 .88 .96/6 .88 D==7.97/12.60
.98/10.88 H=-8.04/24.080 1=5.83/24.00

€ SISHD ¢+ GRAUITACTONALE!

UERZA CORTANTL

—
D
B oo memen

——
R
PRSP -

89/8 .00 B=.
.83/18.88 G=

.18/6.80

-4 .84/12.80
.B2/24 .80

=4.04/6.88
.91/718.88 +99/24 .80
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* ENUOLUENTES

Hl L

|
X

|% i}
A=0.89/0.08 'B-4 D=3,43/12 .08
F43.23/18.80 G= . 1=8. 9/2 .GB . N
.34/8.08 L= N=-8 3/12.00 H
=-8.23710.004= 3 (01718, 00R= 31/24 a9s=-3 96/21.581’-—7- 8,308,808 l

Fﬁﬁ% pada  padfany . v,

3 i
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_'IOM:JI 25 19512 Tom. o nncu‘{:-clz |o:l:1nx:.|z mn;qnx; 1z oz £8T.N.20
[ o o cas P23
| . .00, 0 oo

Por especificaciones {seccién 5.2.3 de las NTCC) se propone
colocar refuerzo por confinamiento cerca de cada nodo, en una
longitud igual a 2h, a partir del pafioc de columna.

2 x 60 = 120

Se tiene que la separacién mdxima de los estribos por
confinamiento es la menor de las separaciones siguientes:
0.25 d = 0,25 x 55 = 13.75 cm.
&8 =8 x 1.59 = 12.72 cm. ( & #5)
24 ZE = 24 x 0,79 = 18.96 cm. ( ZE #2.5)

30.0 cm.
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Por -i0o . que se colocardn 10 es: « 4.5 @ 12.cm., en . ja exLremus
de ‘los.riaron libres de la viga

TABLA DE ESTRIBOS
ERE KRR IRER IR KK RAFIRARAAIR KRR IR AR RN R AR AR AR R RN AR R KRR AR R AR AR KR ARk
b= 25 cm h= 60 cm d= 55 cm FR=0 .8 ESTRIBOS DE DOS RAMAS

AR AT A AR AR AR A AR R AR A AR R RN AR R RN N AR IR A Ak kh kA AR RAek ok hkhkdkddk

5. #2 . 3 4
RN KRR A AR A R AR AR KA A RRA KRR IR IR AR R AR Rk kA kbR kb ke ke hkhk kR Ak kkhkkkk

5.00cm
7.50cm 24.15Ton
L0.00cm 18.11Ton 26.24Ton
12.50cm 14.49Ton 20.9%Ton
15.00cm 12.07Ton 17.49Ton 31.29Ton*
17.50¢cm 10.35Ton 15.00Ton 26.82Ton
20.00cm 9.06Ton 13.12Ton 23.47Ton
22.50cm 8.05Ton 11.66Ton 20.86Ton
25.00cm 7.24Ton 10.50Ton 18.78Ton
27.50cm 6.59Ton 9.54Ton 17.07Ton
AR AR NN R ARR R R AR AR AR AR R kAR AR A Ak Ak kb kR ke kAR k RNk ko
sM 37.63cm 54.53cm 97.54cm
AR AR R AR R AR RN R AR AR AR RGN R AR AR AR R A R AR RN AR R AR AR RN R R R R R AN N RN NN RN A AR
NOTAS:

fy=2530 Kg/cm~2 para Est.#2

£fy=4200 Kg/cm~2 para Est.#2.5,#3,#4

s =sep. de Est.

SM =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc* )" 0.5

Con apoyoc en la tabla de estribos (Capitulo V) y observando la
grafica de envolvente de fuerza cortante, se propone emplear estribos
del # 2.5 @ 25 cm, en el resto de la viga, porque la separacidn

maxima debe ser menor o igual a d/2 = 27.5 cm., debido a que :
VCR < Vu < 1.5 FR b 4 JT*c
Los E # 2.5 @ 25 resisten:
Vs = 0.75 x 7.24 = 5.43 Ton. > Vu

Por lo tanto cumplimos con los requisitos de resistencia.
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mar un promedio como lo especifican las NTCC seccién 2.2.2.

BJEMPLO 3. REVISION DE DEFLEXION

Del archivo de datos se. tiene las siguientes deflexiones.

A1 = 9961174629/B1 Con carga méxima
Ai = 6972822240/B1 Con carga diferida

El armado propuesto en el disefio por flexién no es continuo a
lo largo de toda la viga, por lo que para calcular el EI debemos to

;E

»

e e pademe pede
p— ()
NS ﬁ RN 2t ﬁ%ﬁ ;Nq]i
R 208 1 .
| | l | t
| a.00 .!. €00 _;. coo % 8.00 .}, aan

TABLA DE REFUERZO LONGITUDINAL

be 25 cm he= 60 cm  dw 55 cm  fic= 250 Kg/cm"2  fy= 4200 Kg/cm'2

No. COMBINACIONES DE AREA MR VCR - E*I
VARILLA cn'2 Ton-m Ton Kg-ca°2
1 -3 14 3.81 71.65 4.40 1720.76E+07
2 ~32 13 3.96 7.94 4.48 4!
E] -2 14 T1 85 4.52 5.02 4.65 15880.13E+67
4 4§ 4 5.00 10.08 4.8¢ 2195.44B407
5 -2 85 +1 44 5.22 10.136 4.89 2249,44E+07
6 =2 86 %$.70 11.24 5.05 2416.08E+07
7 =3 44 +1 15 5.79 11,431 5.08 2447.57E407
3 -3 #5 5.94 11.69 5.13 2499, 74E+07
9 -5 4 6.35 12.45 5.27 2640.52E+07
10 .-2 14 +2 15 6,50 12,72 5.32 2691,3BE+07
11 -2 §5 +1 16 6,81 13.29 5.42 2795.41E+07
12 -4 14 +12 15 7.06 13.75 5.51 2878.30E+07
13 -3 #5 +1 44 7.21 14.02 5.56 2927.60E+07
14 -2 46 +1 45 7.68 14,87 5.72 3080,11E+07
15 .31 ¥4 +2 ¢85 7.77 15.03 5.75 3108.97E+07
16 .-4 15 7,92 15,29 5.80 3156.8SE+07
17 =3 15 +2 44 8.48 16.29 5.99 3333.09E+07
18 -3 46 8.55 16.41 6.01 3354.85E407
19 ,-3 485 +1 46 B.79 16,81 6.09 3429.00E+07
20 -4 15 +1 14 9.19 17.53 6.23 3551.10E+07
21 -2 15 +2 46 9.66 18.24 6.39 3692.27E+07
22 .-2 18 10.14 15.16 55 3833,97E+07
23 -3 16 +1 45 10.53 19.82 6.69 3947.35E407
2 x 1788.57E+07 + 2 x 3156.85E+07
Elp = = 2.48E+10

4



0,4 ‘cm (con carga méxima)

A 1'% 9961174629/2. 467B+10

0228 em (con carga viva medsa;

A= 6972822240/
ohten;:ivbh;’dada deflexién diferida:”

"/ diferida = 1.75'x 0.28 = 0.49 cm

Obtencidén de la deflexién total.
Atot =A i + Adiferida

O tot = 0.4 + 0.49 = 0.89 cm

La deflexién permisible es

+ 0.3
480

600
+ 0.3 =1.55>0.89

Aper =

Por lo tanto la viga tendrd un excelente comportamiento bajo
condiciones de servicio.
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CAPITULO V. AYUDAS DR DISERO

CONSIDBRACIONES

Bn la obtencidén do. las tahlas se tuvo estricto apego a las
Normas Técnicas Complementarias para el Disefic de Estructuras de
concreto de 1987, por lo tanto se dardn a continuacién algunas
consideraciones pertinentes.

- Los resultados de MR fueron afectados por un factor de reduccién de

- Bl momento de inercia de la snccién transformada se obtuvo conside-
rando dnicamente el acaro a tensién como si fuera una viga simple--
mente armada.

Los resultados de VCR fuseron afectados por un factor de 0.8.

- 8e tomaron en cuenta las reducciones de un 30V por cada una de las
condiciones siguientes que se hubjieran cumplido.

h> 70
h
—> &
b

Para las tablas de estribos.

- Log resultados fueron afectados por un factor de reduccién de
FR = 0.8,
-~ Bn las separaciones se cuidé que se cumpliera la condicién:

FR Av fy

3.5 b
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“T A A D E R NGITUDINA
kiiitﬂ.kiQ*ﬂﬁ*ﬁiiiiitt**tiitiﬁﬂﬁtiﬁiiktitki.i.*tlkﬁiikiit*ﬂi****ﬁﬁkﬁiiiti'ikilkk
»'b=-10 em. h=.15 cm d= 10 .cm f'c= 200 Kg/cm'2 fy= 4200 Kg/cm"2
ARk Rk kR kA ARk R A AR R AR AR hkhkk *

No., COMBINACIONES DE AREA MR VCR E*I
RILLA em"2 Ton-m Ton Kg-cm®2
AR IR kAR A A ARk AR R R R AR A A A AN R AR KA AR R R AR N AN AR AR AR R AN RN A AR AR RARRAN AR N NN ANk kR &

1 1o 0,24 0.42 7520.82E+04
lkﬁﬂﬁnt*itiﬁﬁkﬂittﬁhtkkﬁﬁ*ikintii*ii*hiiiﬁlﬁiiﬁlﬁﬂﬁtlttti*ﬁl*ﬂ**ﬁn.*a**ﬁkitiii*k

As min= 0.24cm"2

As max= 1.l4cm"2

1.5 FR b d (f*¢)"0.5= 1,52Tcn
2 FR b d (f*c) 0.5= 2.02Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

ABLA DE REFUERZO LONGITUDINAL

Kk h kAR AR R AR AR AR kAR Ak ARk h kK Rk hkk Rhkhhkdk
b= 10 em h= 15 em d= 10 cm ftc= 250 Kg/cm™2 fy= 4200 Kg/cm"2

AARN AR AR NI HA AR A AR AR R H AR RRR IR KRR AR RRRRIRAR IR AR AR AR AARRRAIAAR NS

Na., COMBINACIONES DE AREA MR VCR E*T
VARILLA cm"2 Ton-m Ton Kg-cm 2
ARARRI RN NI RAR A A RN AR R R R R IR RN AR A RARANN RN Rk kAN kN Ak
1 .~ 1 #3 0.71 0.24 0.47 8950 23E+04
2 1 §4 1.27 0.40 0.57 1381.21E+05
3 —2 §3 1.42 0.44 0.57 1494 .25E+05
kbR hkh bk bk Rk kR A dpk o ko e e hhhk *h

As min= 0.26cm*2

As max= 1l.43cm”2

1.5 FR b d (f*c)“0.5= 1.70Ton
2 FR b d (f*c)"0.5= 2.26Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA LA DE REFUERZ2O0 LONGITUDINAL
B T e *
b= 10 cm h= 15 cm d= 10 cm f'e= 300 Kg/cm™2 £y= 4200 Kg/cm"2
Rk R AR A Rk AR R AR R AR Rk AR AR R kR A R Rk kAR R R R A R AR RN R AR AR R A A Ak ARk bk ke

tia, COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm"2
ARrh ke kR AR ARk A AR R AR R AR R A AR R R AR A AN Rk kA kA kR A Ak Rk h A bk kW Ik h bk
1 —~1 #3 0.71 0.25 0.51 9129.40E+04
2 -1 # 4 1.27 0.42 0.62 1417.24E+05

3 -2 #2 1.42 0.46 0,62 1635.21E+05
I R s R e e e R R R R R ey )

As min= 0.29cm"2

As max= 1.7lcm”2

1.5 FR b d (f*c)"0.5= 1.86Ton

2 FR b d (f*c) 0.5= 2.48Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



X 8 T.-ABLA DE ESTRIBOS
kili.iQi'ﬂiﬁﬁ*tiﬂﬁﬁﬁii*k'ﬁﬁﬁi*ﬂﬁﬁiiihﬁﬁﬂ*aﬂ*ﬁi.iiiﬂﬁiitﬂiﬁ*&tﬁii.tililﬁtﬂﬂ*utiﬁ.
. =b=:10 cmi - h= 15 em d= 10 cm ° FR=0 .8 ESTRIBOS DE UNA RAMA
* Qﬂliﬂﬂ‘ﬁ'ﬁit*iﬁ*iiti.ﬁiiﬁt*hiﬁiiiﬁtiﬁiﬁﬁiﬁﬁiilkitii*iliﬂ!ﬁtﬁﬁtﬁiﬂ*itﬁlﬂi*i*ﬂii
g s #2 2,5 #3 44
nnnnunn:n«nn-uanuunnnnnnnnnuun *hk L)
© -5,00cC 1.30Ton
" i*itli'tﬁﬁtiﬁ**itl'iaaﬁitiQﬁiﬂuiﬁAtiiﬂﬂ!itﬁ*ﬁ.tﬂtﬂtﬂiiixiiiikiiiiﬁAitﬁtiiiAiAlti
SM 18.51cm 47.04 68, 16cC] 121.92¢cm
!ﬁ**iﬁ‘**ihiﬁﬁiiitiih*tiiﬁiﬁﬁﬁi(Qﬁﬁiﬁ*ﬁﬁ*iit*ti*t*itit*ti*iiﬁtiﬁkiﬁﬁﬁ*ki*kiitt!l*
NOTAS:
fy=2530 Kg/cm“2 para Est.§2
fy=4200 Kg/cm"2 para Est.$#2.5,#3,44
5 =sep. de Est.
SM =FR AV fy / ( 3.5 b )
* REVISAR Vu < 2 FRb d ( fe* )"




LA DE REFUERZO LOHGITUDINAL
B iikitiiﬁ*-ﬁ*i*-ﬂ*'iitkﬁﬁiiﬁﬁilﬁﬁi*tikﬁitik*iiitﬁhiti.ﬁﬁ*tﬁittﬁitﬁi&iﬁﬂﬁiﬁ*ﬁtﬁti'ti
b= 10 em h="20 cm d="15.cm £i1ce= 200 Kg/cm“2 fy= 4200 Kg/cm™2
ﬁiﬁl ﬁﬂiﬁﬁi!tﬁi*i**iit*i*kkﬁﬂi*!*tik**‘*ikﬁtl*‘iiﬁik**ﬁhiﬁ‘iﬁl*iﬁiiiittiﬁ**ﬁﬁ*ii
; f No. COMBINACIONES DE : AREA MR VCR E*I

¥ Kg-cm*2

1 0.71 0.37 0.52 1891.40E+05
el =1 4 1.27 0.63 0.69 2865.3BE+05
B T T2 #3 1.42 © 0.69 0.73 3087.52E+05
R RRAK KRR RN RN R RARRNN AR KA R R R AR KR RN ARk ek Rk ARk bk hh kb b AR A AR A A ANk khd
‘As min=" 0.35cm’2
. As max= 1.7lcm”2
R 1.5 FR b d (f%*c)"0.5= 2.28Ton
2 FR b d (f*c) 0.5= 3.04Ton
FR=0.9 PARA MOMENTO FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR AR R R AR IR R A AN R R AR R R R AR AR A AN R R R RN AR AR AR R KA AR N RN R A AN A RA AR AR AR AR N A R A A kRN Ak
b= 10 cm h= 20 cm d= 15 cm ftc= 250 Kg/cm™2 fy= 4200 Kg/cm"2

Ak Rk Rk N A AR AR KA AR AN RN AR R RN KR AN NI R AR A RN R AR NN R R A AR AR AR AR R AR AR Ak kAR kA k k&

No. COMBINACIONES DE AREA MR VCR E*I
em” an-m Ton Kg-cm"2

hiiﬁttiiiﬁ-ﬂﬂitiﬁiitiiil*ﬂﬁtl'*ii.iﬂiﬁ.itfiiikﬁ.'.ltﬁitﬁttii**ﬁiiitﬂﬁ.ikiiﬁtk*lik
1 M~ 1 8 0.71 0.38 0.58 2186,12E+05
2 =1 &4 1.27 0.64 0.77 3458 .51E+05
3 -2 =3 1.42 0.71 0.82 3761.,95E+05
4 o~ 1l 55 1.98 0.94 0.85 479),02E+05
4 +1 44 1.98 0.94 0.85 4791.02E+05

5 . 3
AR R RN A A R R R R R R AR AR R RN AR R A R AR A R AN AR kAR R AN ANN R A AR AR R A AR N AR R R AR R I Ak ko
As min= 0.40cm"2
As max= 2.1l4cm"2
1.5 TR b @ (f*c)"0.5= 2,55Ton
2 FR b d (f*c)"0.5= 3,39Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



LA DE REFUERZO . LONGITUDINAL
* **aitt*iﬁk*ﬁﬁ*iliiﬂﬁitttttﬁni**t*ﬁttitittttﬁt*iiﬁﬁtitii*titﬂt*tnatitﬂittﬁ
Jb=710%em’ h='20 cm d= 15 cm fic= 300 Kg/cm 2 fy= 4200 Kg/cm"2
. bﬁﬁi**i*ﬁkﬁﬁ**ﬁ**ﬁi*tiiilﬂi'iﬁk**tktkﬁit.ttiﬂ*ﬁt.i.ﬁﬁﬁiiﬁtﬁﬂﬁﬁttﬂﬁﬁﬁﬁik.iittiﬁi‘

ND, COMBINACIONES DE AREA MR VCR E*I
VARILLA m” Ton Ton Kg-cm*2
ERHRA AR AR RRAA R SRR AR R RAAR TR AR R R RAR IR AR AR AR AR RS AN RIS

il 3 0.71 0.38 0.64 2222,.33E+05
2 4 1.27 0.66 0.84 3533, 60E+05
.3 3 1,42 0.73 0.90 3847,91E405
4 5 1.98 0,97 0.93 4918.18E+05
5 3 +1 # 4 1.98 0.97 0.93 4918.18E+05
6 —2 #4 2,54 1.19 0.93 5858,53E+05

AARR AR RN R KRN AR RAR AR AR RN AR AR R AR SRR AR R AR AR RN AR A R R R AR AR AR AR RN ANk ARk kAR ARk kk
As min= 0.43cm"2
As max= 2.57cm"2
1.5 FR b d (f*c) 0.5= 2.79Ton
2 FR b d (f*c)"0.5= 3.72Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TAB DE STRIBOS
L e T L L T e T e )

b= 10 cm h= 20 cm d= 15 cm FR=0 .8 ESTRIBOS DE UNA RAMA
RANBRRRRR AR ERR AR RN T ARRARRARAA RN
s #2 2.5 43 14
ARAAA R RN AR R AR AR R R AN RA MRS RN N AR kR ARk RARREAEE * wh
5.00cm 1.94Ton
50 . on 3.29Ton#*
KRAANRRARANRANAR AR AN AN R AN RN AR AR RAR PN AR AR RRARA RS - *
SM 18.51cm 47.04cm 68.16Cm 121.92cm
I3 3 32222222221 * EEEL S]] * hRARAA * L] * * *
NOTAS:

fy=2530 Kg/cm"2 para Est.#2

fy=4200 Kg/cm™2 para Est.#2.5,#3,#4

s =sep. de Est.

SM =FR Av fy ; ( 3.5 b )

* REVISAR Vu <2 FR b d { fcv }" 0.5



TABLA K DE  REFUERZO "LONGITUDINAL

. lIﬂ*ﬁiii**iiﬁ'*iii‘ﬁiﬁﬁ*i Akkkhkhi hhkkkhk Rk kkhhkhthda
4b="10-cm, h= .25 cm~ d="20 cm- £'c="200 Kg/cm*2  fy= 4200 Kg/cm"2

B tiiil‘iﬁkﬁiiiﬁ'ﬁt*iiiiﬁﬁiﬂ"*'kti*iitﬁi**ﬁ*ﬂ*ﬁﬁﬁ*iﬁﬁlﬁ*ﬁﬁiﬁﬁi*ﬁti‘ﬁiiiﬁﬁiﬂﬁkiiﬁﬁi

“Now COMBINACIONES DE - AREA © MR VCR E*I
) VARTLLA cm®2 Ton-m Ton Kg-cm~2
i*ﬁﬁﬁk*iiﬁ*kiﬁ*ﬁ**i**iit*ﬁ**iikk*ﬁi}i‘ﬁ*i*k**k***'iﬁﬁiﬁ*i*.ittﬁ*i*i.*iﬁiﬁﬁi*iiﬁl
. 1 1083 0.71 0.51 0.62 3597 .50E+05
P2 ~ 1 84 1.27 0.87 - 0.79 5559.74E+05
3 -2 83 1.42 0,96 .. _.0.84 6016,66E+05
<4 -1 §5 ©1.98 1.27 1.01 7537.20E+05
5 +1 #4 7 1 7537.20E+05

. 1.98 1.2 1.0
TR SUURPR-SUR FEPU DS T TP G 4 4SO SUTUI-S + PO A S s Sd e

As min= 0.47cm”2

As max= 2.29cm"2

1.5 FR b d {f*c) 0.5= 3,04Ton

2 FR b d (f*c)“0.5= 4.05Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TA D REFUERZO LONGITUDINAL

RN AR AR A kRN R R Ak AR R R AN RN AR R R AR R AR A AR R AR AR RN R AR ARk kA R AR RN kbR R kA kR bk
b= 10 cm h= 25'cm d= 20 cm fte= 250 Kg/em“2 fy= 4200 Kg/em~2
kiiiiﬂ*.*kttltiiﬁit‘iﬁﬁitﬁ**itttﬁﬁi.kﬁtﬁﬁ*ﬂQiﬂi*iitiﬁi*Qiktiti.t*aiﬁiiﬁ*klﬁﬁfﬁiﬁ

No.  COMBINACIONES DE AREA MR " VCR T EAT
VARILLA crt2 Ton-m Ton Kg-cm™2
AR R AR R AR R R RN R RRRA NN R NN A AR AN kA * HHRK HhE Rk
1 L= 1§37 0.71 0.51 0.69 . 4083.79E+05
2 1 44 1.27 0.88 0.88 6560.43E+05
: 3 -2 43 1.42 0,98 ° ' 0,93 " 7160V1BEY05
4 -1 £5 | 1.98 1.31 1.12 * 9219.36E+05
5 -1 #3.+1 #4 1.98 1,317 - "1.12 ' 9219.36E+05
6 -2 44 2.54 1.62 1.13 ' 1104.97E+06
? 1 %6 1198.33E+06

.85 1.78 1.13°
kiiiitiiQttitiiltﬂl*ﬁ*ﬁ**'iikﬁk*fﬁﬁ*iﬁ*iiﬁ*i*tﬂiﬁiik*tiiiii'iﬁtiiiiﬁﬁiﬁﬁii‘i*.*i

As min= 0.53cm"2 L

As max= 2.B6Cm"2 . .

1.5 FR b d (f*c) 0.5= 3.39Ton o S

2 FR b d (f*c) 0.5= 4.53Ten

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TABIL'A ! DUE REFUERZO LONGITUDINAL

REERRRRNA

_ﬂik.iﬁﬁ**it*ﬁﬁﬁi*ii* * KhkkR AR AR ARk Nk hh
N <b=:10%cm<:h="25"cm’~'d=-20 cm " f'c= 300" Kg/cm 2 - fy= 4200 Kg/em™2
iiiiiitiiiiﬂ‘itk*i- * hhhh ﬁﬁﬁik dkk hkkhk ok
No- COMBINACIONES DE- AREA‘ MR VCR E*I
. S VARILLA cemt2 Ton-m Ton g-cm 2
i*#t*tktikii*ﬁtﬁtﬁﬁtﬁni'i.iiiii*wiﬁﬁﬁiﬁﬁﬁx *
S R NS . 0.71 0.52 0.76 4142 795+05
J2 =1 e : 1.27 0.90 0.97 6685,13E+05
I - 2040 1.42 1.00 1.02 7303,.52E+05
¥ -1 iS5 1.98 1.34 1.23 9434, 35E+05
5 .=1 #3 +1 §4 1.98 1.34 1.23 9434, 35E+05
6 -2 4§ 4 2.54 1.67 1.24 1133.79E+06
L7 -1 § 6 2.85 1.84 1.24 1231.23E+06
8 1 #4 +1 §5 3.25 2.05 1.24 1349.84F+06

Aﬁkkﬁlii*hii**it*itttltﬂiﬂi*ﬁ*i**ihtﬁt*itﬁﬂ**i*ii*&*ii*k*ﬁ*itkit*k*ﬁ*ﬂ*ikitkiﬁil
As min= 0.58cm"2
As max= 3.43cm"2 X ,
1.5 FR b & (£f*c)"0.5= 3.727on
2 FRbd (f*c) 0.5= 4.96Ton
FR=0,9 PARA MOMEHNTO FLEXIOMNANTE
FR=0.8 PARA FUERZA CORTANTE

TAB DE ESTRIBOS
unnnnnmuun'uuunuunuuu*nu*unuuauamu.nu«nnuunn

b= 10 cm h= 25 cm d= 20 cm FR=0 .8 . ESTRIBOS DE UNA RAMA -
kh*tiﬁﬂﬁﬂiQii‘ﬁi**ﬁtiﬁii*t*ﬁitﬁ*'ﬁa**i'tiiiti*k*ﬁt.‘*tfl**ﬁiﬁij*i*ﬁiiﬁ*ltiﬁkiii’*.ﬁ
. s . i3 - 44
B L R e L Ty
e . 5.00cm 2.59Ton L. .
L. 7.50cm 1.73Ton © 4.39Ton*
10.00cm 1.30Ton 3.29Ton 4.77Ton* X
Qﬁtﬂitiiiti*ﬁkﬂﬁk**ﬁiiiiﬁi‘ik***ﬁ(ﬁQi**iﬂtt*iﬁ*"ii*ii**ﬂilﬁﬁ***iilikii***ﬁi*ikli
sM 18.5%c 47.04cm 68,16cm 121.92cm
nuuiuuuuuuuunAuuuAAAnnuunAuununAununnnntnnun
. NOTAS:
fy=2530 Kg/cm"2 para Est.#2 .
. - fy=4200 Kg/cmZpara Est. azss: 44 . F T T R L

T =sep., de Est.
SM =FR AV fy / ( 3.5 b} :
» REVISAR Vu < 2 FR b ad ( fc* )" 0.5 .o




TABLA DE REFUERZO LONGITUDINAL
khhk Nk hhkk ek r kN ki * * kARRARR ARk * * * ok
. b= 10 cm h= 30 cm d= 25 cm f£tc= 200 Kg/cm™2 fy= 4200 Kg/cm"2
R e e R e T T e

No . COMBINACIONES DE AREA MR VCR E*I
VARILLA cm®2 Ton-m Ton Kg-cm"2

B ‘tt*ii*t‘(*iﬁtii.'ﬁﬁt.iﬁﬁii'*iiﬁktﬁ*Qﬁtiﬁiﬁﬁ*tk'**iﬂkﬂ‘kilﬁtttitﬁﬁﬁiittiﬁnﬁ*lh*t'
1 1 #3 0.71 0,64 0.72 5889, 30E+05
2. -1 W4 1.27 1.11 0.89 9230.27E+05
+73 —2 43 1.42 1.22 0.94 1001, 95E+06
4 -1 #5 1,98 1.64 1.11 1267.60E+06
'5 -1 3 +1 4 1.98 1.64 1.11 1267,.60E+06
6 -2 #04 2.54 2.02 1.26 1497.23E+06
7 1 3 1612, 14E+06

6 2.85 2.22 1.26
.ikﬁiiii'ﬁ*ﬁtﬁ.itt'ﬂ.lﬁiitﬂiii'.ﬁt*kiﬁ*ﬁii'tiilﬁ*ﬁkﬁiﬁitlﬁ*tikiﬂtﬁt'tﬂﬁﬁtt.htt.ﬂ

As min= 0.59cm"2

As max=  2.86cm”2

1.5 FR b d (f*c)"0.5= 3.79Ton

2 FRbd (f*c) 0.5= 5.06Ton

FR=0.9 PARA MOMENTC FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO S S B
RARRAARAARARR R AR R AR AR RS AANNRRAKARNRRANEN €N A

b= 10 cm he= 30 cm d= 25 cm f'c= 250 Kg/cnm"2 fy= 4200 Kg/cm™2
ttﬁtﬁitltﬂ.t‘.ﬁt.t.li'il..".'iitlﬁ!t‘tﬁ.tt L] ‘e e
No. COMBINACIONES DE AREA HR VCR E*X
VARILLA cm°2 Ton-m . Ton Kg-cm™2
AT i1 Y LR LT 2 T kW - * Rhn
1 -1 #3 0.71 0.65 0.81 6601,91E+05
2 =1 44 1.27 1.12 1.00 1071.95E+06
3 -2 %3 1.42 1.25 1.05 1172.72E+06
9 =1 45 1.98 1.68 1.24 1521.65E+06
5 -1 43 +1 ¥4 1,98 1.69 1.24 1521.65E+06
6 -2 %4 2.54 2.10 1.41 1835,55E+06
7 1 %6 2,85 2.31 1.41 1997.01E+06
8 =1 #4 +1 &5 3.25 2.58 1.41 2194,23E+06

NRER KRR A AR R RN RS AR R R AN AR R R AN F A AR R AR AR AR R AR RARAARRAAAN N B RN AR RWARNARRRNARRN
As min= 0.66em"2
As max= 3.57¢m”2
1.5 FR b d (f*c) “0.5= 4,24Ton
2 FRbd (f*c) 0.5= 5.66Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



. T A BLA DEAREFUERZO LDNGITUDINAL
»k*iiti*tiiili*i*ﬁ-ﬁitit-ﬁiiiiﬁttik*iﬁittktiﬁﬁ*gt-ﬁkikiitiﬁ*thﬁ-ﬁﬁﬁﬁiﬁ*tt*it**tﬂiﬁﬁi

b='10 cm  h='30 cm...d= 25 .cm flo= 300 Kg/cm”“2 fy= 4200 Kg/cm™2

bi*iitiQ*iitii*ﬁiﬁﬁ'iﬁﬁiiﬂﬁkﬁiﬁ * okkh * * Rhhhkhhhhhhkhkkhd

No. COMBINACIONES DE ) AREA T MR VCR E*I
RILLA cm®2 - -Fon- Ton ~cm©2

‘t*iiiii*ikﬁkl'kﬂt***ﬁiiﬂﬂ*iiitiikﬁ*ﬁ*i*kﬁ**i**iikiik*kﬁ*kﬁ.iﬁ*kkkﬁ**ﬂiﬁ‘ﬂﬁiﬁﬁ't'k
1 -1 4 4 1.27 . 1.14 1.09 1090.30E+06
2 =2 §3 1.420 1.26 1.15 1133,87E+06
3 -1 #5 . 1.98 1.72 1.36 1553 .69E+06
4 =1 43 +1 P4 1.98 1.72 1.36 1553.69E+06
5 -2 4 2.54 2.15 1.55 1878.86E+06
6 ~— 1 #86 2.85 2.38 1.55 2046,65E+06
7 o~ 1 §4 +1 5 3.25 2.66 1.55 2252,07E+06
8 -2 & 2590.10E+06

3.96 3.13 1.55
T T T LT T LT Ty T e S A TP PR SR e PRI e e inte e
As min= 0.72cm"2
As max= 4,29cm"2 .
1.5 FR b d (£*c)"0.5= 4.65Ton
2 FRb d (f*)*0.5= 6.20Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
CRREANRANRRANAR A RN ARA AR RERRAARR AR N RS AL 1
b= 10 cm h= 30 cm d= 25 cm FR=0 .8 ESTRIBOS DE UNA RAMA
CTRERANRARR CE L e e s T

s $2 £2.5 #3 14
LTy L T T T P T R

5.00cm 3.24Ton
7.50cm 2.16Ton 5.49Ton®
10.00cm 1.62Ton 4.12Ton 5.96Ton*
12.50cn 1.30Ton 3.29Ton 4.77Ton
RITTTTTY e RAAARU AR R AR ARk RA N bk
54 lcm 47. 68.16cm 121.92cm
AR RN RN IR NP R R AR NI AR R AR C AN AR R IR AN R R RN R AR RN
NOTAS:

fy=2530 Kg/cm'2 para Est.#2
fy=4200 Kg/cm 2 para Est.#2.5,#),84
S s=gep. de Est.

y/ (3.5b)
+  REVISAR Vu<zmbd(tc-» 0.5



T ABLA bE REFUERZO LONGITUDINAL
iiiitii'ﬁﬁtﬂkﬁitit*ﬁ*k'ﬁit**ntikat*ittitttﬂﬁkitii***tiﬁ*liﬁtﬁkilﬁti'ﬂtutttkitait

»b=.10 ‘em - h= '35 em - ‘d= 30 cm f'c= 200 Kg/cm 2 fy= 4200 Kg/cm“2
‘n»t*aawn*n:g.-n:gic*aa.na.aﬁaaaw*auaaka:a*n«wttiﬁata;tﬁaui«:»:.a*:;ta»ta.a....A.

-Na, - “COMBINACIONES DE AREA MR * VCR E+I
VARILLA cm2 Ton-m Ton Kg=-cm™2

ﬁiiﬁ'tﬁﬁlﬁiiitki*Rttl*ii*itiﬁitﬁtliﬁﬂiﬂ**tit*ﬁﬁiﬂkk.ﬁ*"ﬁﬁ'*Qﬁﬁﬁltttﬁ.tiﬁht!kkil
1 -1 3 0.71 0.78 0.82 8779 .72E+05
2 1 84 1,27 1.35 0.99 1190.69E+06
3 -2 F3 1.42 1.49 1.04 1513,12E+06
4 =145 1.98 2.02 1.21 1928.73E+06
5 =1 #3 +1 {4 1.98 2,02 1.21 1928,73E+06
N 6 o~ 2 %4 2.54 2.50 1.38 2292.31E+06
7 -1 §6 2.85 2.76 1.47 2475, 76E+06
8 1 .44 +1 §5 3.25 3.07 1.52 2696.70E+06

ikt**i**iﬁ*‘iikik*ki*i‘iii*‘ikhlik*ki'iliaiﬁ**‘**kitiﬂ*i*tliﬁk*iiiiihilhikhk*ﬁi!
As min=  0.7lcm”2
As .max= 3.43cm”2
1.5 FR b @ (f*c) 0.5= 4.55Ton
2 FR b d (£*c) 0.5= 6.07Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A La DE REFUERZO LONGITUDINAL
ARERERRRKRIARRRRRENKRARRR AR R AR R A R NRN RN * - ahh

b= 10 cm h= 35 cm d= 30 cm £'c= 250 Kg/cm™2 £y= 4200 Kq/cm 2
littt'ﬁikﬂ"tittiﬁi*iiﬁtiﬁﬁlttﬁﬂkﬁi*ﬂtﬂﬁ*tk"ﬁiﬁl‘k*‘iﬁiiiﬁti.thhitti.iikﬁﬁiiﬁt!

NO. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm*2 Ton-m Ton Kg-cm® 2

RARE R AR AR RN RN AR AN RRR AR AR R R AR A AN AR R R R AR A AR R AR AR R R Rk A AR kN AR h kA h Ak Ak k&
1 -1 F4 1.27 1.386 1.11 1595,.78E+06
2 -2 %3 - 1.42 1.52 1.16 1748.90E+06
3 -1 &5 1.93 2.06 1.35 2282.48E+06
4 —1 #23 +1 %4 1,98 2.06° 1.35 2282.48E+06
EREEI.-1 2§ 4 . 2.54 2.58 1.54 2766,81E+06
[ -1 ¥6 2.85 2.85 | 1.65 3017.47E+06
-7 -1 24 +1 §5 3,25 3.19 1.70 | 3325.05E+06
8 -~ 2 &5 3832.82E+06

htﬁttﬁﬁ'ﬂﬁiﬁiﬁiii*iﬁiiiktlkiii‘iiii.iAﬁﬂitﬂtilRQtkﬁﬂ.ilﬂiiﬁi'ﬁkﬁit.‘k*i.ith*tﬁﬁn
As min=  0.79cm”2
As max= 4.29cm"2
1.5 FR b 4@ (f*c) 0.5= 5.09Ton
2 FRbd (f*c) 0.5= 6.79Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



ABLA "-DE REFUERZO LONGITUDINAL

B . T
ki*ﬁ**‘ﬂﬁ'i**kﬂ**ﬁﬁik*iﬂﬁﬁiit*ﬁﬁiiﬂﬁ.t*iikﬂiil‘*iitt * dhdokkk kR
b=.10.cn 'h=35cm d= 30 cm £'C= 300 Kg/cm 2 ty- 4200 Kg/cm 2
*k***ﬁ * kkhk kkkkhkhk
o Ne. COHBINACIONES DE. ; AREA . MR VCR E*I
VARILLA Ton~m Ton Kg~cm*®2
kkiiiitkat*i*ﬁﬁiiﬁﬁtﬁt****ﬁiiiﬁi'tiiiiﬁﬁkiti*i*iiiiﬂitﬂﬁiﬁﬁﬁtii*aiﬁﬁﬁtiﬁttiﬁﬁtﬁt
1 -1 84 1.27 1.38 1,22 1620.85E+06
2 =283 1.42 1.53 1.27 1777.86E+06
(.3 . 1. %5 1.98 2,09 1.48 2326,65E+06
4 =1 # 3 ¥ 2 k4 1.98 2.09 1.48 2326,65E+06
BT N= 20 F 4 2.54 2,63 1,69 2826.BBE+06
6 =1 &6 2.85 2,92 1.80 J086.53E+06
7 -1 . #4 +1 &5 3.25 3.27 1.86 3405.82E+06
8 -2 #5 3934.54E406

3.96 3,88 1.86
HRARKRRRRRRARKRRRREARRRRRAERKRAR KRR AR Rk AR AR ARKR R AR AR IR AR A AR AR R AR AN AR Ak

As min= 0.87cm"2

As max= - 5.1l4cm"2

1.5 FR b ¢ (f*c)}"0.5= 5.58Ton

2 FR b d (f*c)“0.5= 7.44Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
ok
b= 10 cm h= 35 cm d= 30 cm FR=0 .8 ESTRIBOS DE UNA
RERARAERRRSRARSRRRA SRR AR R AR NI RO NN » AR AARANAR
s #2 42.5 #3 14
AARNRA N AR AR R AR R R AR R AR AN AR ik L] Ll L 1]
5.00cm 3.89Ton
7.50cm 2.59Ton 6.59Ton#*
10.00cm 1.94Ton 4.94Tan 7.16Ton*
12.50¢cm 1.55Ton 3.95Ton 5.73Ton
15.0 30Ton 3.29Ton 4.77Ton
HRRAARARARAAARNRR AN AARRAANASRAAANRN (1) L] ANk AAR
SM 18.51cm 47.04cn 68.16cm 121.92cm
ARRRRRR AR AR AR AR AR R R A AR R AR AR AR AR R AR RN A A RN R R AR AR R AR R R AR AR AR RN AR R R R AN R AR AR

HOTAS:

fy=2530 Kg/cn'2 para Est.#2
fy=4200 Kg/cm'2 para Est.:2.5,§3, 44
s =sep. de Est,

SM =FRAv Ly / ( 3 b )

* REISI\R Vu<2FRbd(fc!)



ABLA DE REFUERZO LONGITUDINAL
PARA RN KRR AR ARk kR RN Ak kRN AR R RN RN RN R R AR AR A AR AR kAR Ak Ak kA ke h kot k
b= 16 ¢m  h= 40 cm d= 35 cm f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
ROAERERERRRR A A RRIRERAARFERR AR ANARRAARAIIRRERAIF AR AR RN I AR AR RRAR R ER KRR KRR ARk

No. . COMBINACIONES DE AREA . MR VCR E*L
LLA cm”2 Ton- Ton Kg-cm“ 2

Aﬁit*illliﬁikt*k'tti**tﬁﬁit.tﬁ‘ﬁk!lﬂi.il'titi*ﬁlti*ﬁi*ﬁ'*iliiﬁtiitiktﬁ*iﬁﬁ!iﬁ*ﬁi
1 -1 # 4 1.27 1.59 1.09 1961, 20E+06
2 -2 #3 1.42 1.76 1.14 2137.79E+06
3 .~1 . #5 1.98 2.39 1.3% 2741,29E+06
.- 4 =1 #3 +1 #4 1.98 2.39 1,31 2741,29E+06
) -2 f 4 2.54 2.98 1.48 3274.26E+06
6 -1 26 2.85 3.30 1.57 3544,94E+06
7 —1 #4 +1 §5 '3.25 3.68 1.69 3872.48E+06
8 —2 #5 4402,59E+06

3.96 4.32 1.77
kiﬂﬁ*liiiiiﬁ*ﬁi.tii&ilikiiii!t*h!ﬁlitihi*A!k*iﬂih&itﬁ****kiiAﬁ*ﬁi*ﬁkl*ititli*k!ﬁ

As min= o0.82cm"2

As max= 4.00cm"2

1.5 FR b d (f*c)"0.5= 5.31Ton

2 FR b d (f*c)“0.5= 7.08Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

LA DE REFUERZO LONGITUDINAL
iﬁiﬁﬁﬂi'lt.ﬁk!iﬁtiiiﬁ.lﬁﬁtﬁ*'t.itﬂtﬁ‘ﬁkﬂt'ihﬁ"iﬁi.'*ﬁi'itii*ﬁﬂﬁttkﬂltkit.*!tit*
b= 10 cm h= 40 cm d= 35 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
ARA AR R AR A AR AR R AR R AR A ARRR AR A AR AR R AR RRRE AR AR AR R AR R AR NI AR RR KRR R AR AR

No. .COMBINACIONES DE AREA MR VCR E*Y
VARILLA em°2 Ton-m Ton Kg-cm'2 .,
iitiﬂﬂiiiiii.*Qﬁtﬁi'ttiﬁ'tii.iQi‘.ii*i*ﬂiiﬁi'ﬁi(ﬂi'ttﬁﬁﬁ*tiiii.tﬁt**i'*’*iﬁ.*ikﬁ
1 =1 # 4 1.27 1.60 1.22 2229.19E+06
2 -2 #3 1.42 1.78 - 1.27 2446.50E+06
3 o~ 1 #5 1.98 2,44 1.46 3207.57E406
4 -1 #3 .41 &4 1.98 2,44 1.46 . 3207.57E+06
5 -2 %4 £.54 3.06 . 1.65 3903.23E+06
6. =1 & 6 . 2.85 3,39 ‘1.76 "4265.02E+06
7 -1 P4 +) £ 5 3.25 3.81 - 1,90 4710.56E+06
8 «+-.2 &5 3.86 1 1.98 5449.87E+06

. 4.5

ﬁ.it'l‘kiﬁ.t'ﬁ'!llil.tlit.iik(iii«.lﬁﬁtkllhﬁ.tﬁﬁﬁli'ﬁitﬁtit...ﬁ*ﬁ‘ﬂttlﬁkﬁihktitk
) As min= 0.92cm’2

As max= 5.00cm™2

1.5 FR b d (f*c)"0.5= 5.94Ton

2 FR b d (f*c} 0.5= 7.92Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE




TABLA D E R RZO LONGITUDINAL
ﬁ*iik**.tﬁﬂﬂﬁiiﬁﬁttﬂ'ifiﬁtit*#tiﬂ*ﬁ*i**ﬂ.ﬁitiﬁiﬁ*ﬂﬁﬁ*i#iiiiﬁ***iiﬂiﬁﬁiﬁiithiﬁl*ﬁ
‘b="10 ¢ém. h= 40 cm d= 35 cm f'c= 300 Kg/cm”2 fy= 4200 Kg/cm"2
*i*iiiﬁ"*iﬂﬁﬁiAlﬁ'i.‘ﬁi‘ﬁiﬁiititiii#tiii*"ﬁ.iitkiiﬁiﬂﬁﬂﬂtitﬁ'ﬁﬁﬁh*..‘iﬁﬁkiﬁ*it

Mo, COMBINACIONES DE AREA MR VCR E*I
VARILLA cm*2 Ton-m Ton Kgecm*2

hﬂﬁiﬁi*iiﬁ*ﬂ*iﬂ‘*ﬁ*iiﬂittﬂﬁﬁﬂii*ti*it*t*ﬁiititQliiikkﬁktiiiitiﬁ**‘*iii*iiﬁ*i’iﬁi
1 -1 ko4 1.27 1.62 1.34 2261.74E406
2 -2 #2 1.42 1.80 1.40 2484.17E+06
3 .-1 45 1.98 2.47 1,60 3265.33E+06
4 -1 #3 +1 44 1.98 2.47 1.60 3265.33E+06
5 -2 #a4 2.54 3.11 1.81 3982.17E+06
6 .~1 16 2.85 3.45 1,93 4355.98E+06
7 -1 §4 +1 45 3.25 3.89 2.08 4817.25E+06
8 2 #5 §584.87E+06

ﬂiliﬂﬁiﬂ.iﬁﬁhklii*ﬁ*kiﬂﬁ*QﬁﬂiﬂitﬁA**ﬁ*kiﬁi**ﬁﬁ*ﬁiﬁn*iﬁ*ﬁi*i!i**ﬂl*.k***ﬂ*ﬁﬂ**iﬁ*
As min= 1.0lcm”2
As max= 6.00Cm"2
1.5 FR b d (f*c) 0.5= 6,51Ton
2 FRbd (f*c)"0.5a 8.68Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
AARARRRRRNR AR RN R AR R R AR AN RN KRR ANA R R AR ak
b= 10 cm h= 40 cm de 35 cm FR=0 .8 ESTRIBOS DE UNA RAMA
*e

AERRAARRANARR IR AR A AR R AR Uk * L4 Ak
s #2 . #3 14
ARRAR AR AR AR R R A A A AN AR RARE VR AR AR RANN AR R AR R ANANR AR R AR R * h
5.00cn 4.513Ton
7.50cm 3.02Ton 7.68Ton*
10,00cm 2.27Ton 5.76Ton 8,35Ton*
12.50cm 1.81Ton 4.61Ton 6.58Ton
15.00cm 1.51Ton 3.84Ton 5.57Ten
17.50cm 1,30Ton 3.,29Ton 4.77Ton 8.53Ton%
RARARRRRR IR AR A IR AR AR RAAAAARN RS R R RN R RAAR LTI EEET] L] * *
sM 18.5lcm 47.04cen 68.16¢cm 121,92¢m
ARRARAR R A RN AR A AR AR RA R IR R R ARA RN R AR R AR R AN R AN R R AN R RS RO A AN AR R AR AR RN AR AN AR AR AR AN
NOTAS:

fy=2530 Kg/cm"2 para Est.#2
fy=4200 Kg/cm"2 para Est.#2.5,#3,44
5 =sep. de Est.

SM =FRAv fy / { 3.5 b )

d REVISAR Vu < 2 FRbd { for )"



LA DE REFUERZO ONGITUDINAL
ﬁiﬂtﬁﬁﬁi‘titﬁﬁﬁi.*‘.ti*ﬁi**tkﬁl*ﬁﬂﬂk*tﬂﬁitittﬁﬁihtltﬁﬁQ!hﬁ*.*ith.ﬂ'**..*t**tﬁﬁﬁﬁ
< b=710 -cm: h= 50 cm d= 45 ecm f'c= 200 Kg/cm”2 fy= 4200 Kg/cm"2
. ‘ig*ﬂkii.iiﬂti*ﬁﬁﬁﬁkﬁk.ﬂﬂﬂﬁi.tﬁk‘ttkiAiﬁttt.iitilt*lﬁﬁﬁiki'ﬁﬁi‘ﬁt*t.kii'ﬁiﬁﬁl.ﬁﬂ

z:=No. .- COMBINACIONES DE AREA MR VCR E*I
: ¥ VARILLA cm°2 Ton-m Ton Kg-cm“2

iiiﬁi**ﬁt**itﬁi‘ﬁ.ﬁ'ﬁ*'ii.!iit.tiiiiﬁhlti#iliiﬁiﬁt Kk hkkokh ik (327
1 -1 § 4 1,27 2.07 1.30 3417.3BE+06
2 -.-2 42 1.42 2.30 1.34 3735.42E+06
3 -1 85 1.98 3,14 1.51 4833.33E+06
4 -1 #3 +1 %4 .98 3.14 1.51 4833,33E+06
75 -2 74 2,54 3.94 1.68 5816.71E+06
6 =1 86 2,85 4.37 1.78 6321.00E+06
=7 -1 #4 +1 ¢5 3.25 4.91 1.90 6935,62E+06
8 .- ¢ 5 7940.51E+06

X 3.96 5.82 2.11
ii't**ﬁiiiittﬁili*ﬁ'ik*‘*fﬁi*kkﬂ*lﬁ***ﬁﬂhtkﬁiii.kkiﬂﬂit*iﬂ**iﬁk*i*iﬂa&ﬁ*’ﬁiii*t*

As min= 1.06cm’2

As max= 5.l4cm"2

1.5 FR b d {f*c)"0.5= 6.83Ton

2 FR b d (f*c)"0.5= 9.11Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
ii'ﬁtﬁﬁlihﬁﬁ..ki*it'iﬁkﬁﬁiﬁﬂiiiﬁ‘ilttitiii.iﬁhﬁ.ihﬁﬂi.likﬁki.ikh**iﬁi‘li.i.lﬁtﬁk

b= 10 cm h= 50 cm d= 45 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
Qﬂﬁﬁ..ﬁﬁi.ik'ﬁii'ﬂtlﬁt‘ttiﬁﬂ.ﬁtiﬁﬁ'iﬁtﬁﬁllﬂﬂﬂﬂﬂﬁﬁﬁhﬁi!**ﬂ'i'i‘ittiﬁtt'.tiﬂiﬁtﬁtt

No. COMBINACIONES DE AREA MR VCR E+*I
VARILLA em”2 Ton-m Ton Kq—cm 2
ARARARRANRARR AR AR R AR AR R ARk hkh Rk khkhh * dkkk kK
1 -1 §#4 1.27 2.08 1.45 3829.60}}006
2 -2 &3 1.42 2.32 1.50 4211.70E406
3 1 #5 1.98 3.18 1.69 5559.84E+06
4 1 =3 +1 &4 1,98 3.18 1.69 5553 .84E+06
5 2 ¢4 2,54 4.02 1.88 6805.01E+06
6 1 #6 2,85 4.47 1.99 7457.26E+06
7 1 24 +1 &5 3.25 5.04 2,12 8264.80E+06
8 -2 &5 3.96 6.00 2.36, 9615.10E+06

.ﬁﬂtﬂQﬁﬂntkikiﬁlt.i.kktﬁkﬁﬁ.ﬁht'ﬂitﬁiﬂili'.ﬁkt'iﬁikiﬁ*tlﬁlk'itihﬁ*tﬁﬂﬁ*i..fﬁﬂﬁ&i
As min= 1.1%cm"2
As max= 6.43cm"2
1.5 FR b d (f*c) 0,5 7.747on
2 FR b ad (f*rc) 0.9= 10.1i8%o0n
FR=0.9 PARA MOMENTO FLEYIUNANTE
FR=0.% PARA FULRZA COKTANTE



E i T-A-B:L:A D.E: REFUERZO LONGITUDIWNAL
‘*t*ttﬁi*iiiﬂt‘hiiﬂk.it*ktﬁﬁll*itﬁii. * * ek kh kAR R R ARk Nk ki
“h=-10 cm “h='50 cm d=:45 cm f‘c= 300 Kg/cm“2 fy= 4200 Kg/cm™2
i ettt oot etttk A Khh KRR RIRREAA S
- Nu. ‘ COMBINACIONES DE AREA MR VCR E*I
VARILLA cm*2 Ton-m Ton Kg-cm”2
PRI A U SO ¢ PR ST U i PN
¥ 1 -2 §32 1.42 2.34 1.64 4269,23E+06
2 -~1 §5 1.98 3.22 1.85 5648.79E+06
3 1 #3 + 1 #04 1.98 3.22 1.85 5648.79E+06
4 -2 R4 2,54 4.07 2.06 6927.43E+06
5 -1 #6 2.85 4.53 2.18 7598.83E+06
6 ~1 44 +1 §5 3.25 5.12 2.32 8431,56E+06
7 -2 #5 . . . 9827.59E+06
khkkh - Rkkhhkhh Rk Rk R AR R AR AN AR KRR IRk hh kR Rk R Ak Ak Rk k Ak

As min= 1.30cm"2

As max= 7.7lcm°2

1.5 FR b d (f%c)°0.5= B.37Ton
2 FRbd (£%c)"0.5= 11,15Ton
FR=0.9 PARA MOMENTO FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
HAAAARRAARSNIRARREARRR AR 12221 AR RN AR N R AN AN AR RNk
b= 10 cm h= 50 cm d= 45 cm FR=0 .8 ESTRIBOS DE UNA RAMA
Ty * wang Aahag
s #2 $2.5 43 £4
AN RARA R R AR RN R R AN A RAR AN NN R AR AR RN TRV AR N NGRS
5.00cn 5.83Ton
7.50cm 3.89Ten 9.88Ton*
10.00cm 2,91Ton 7.417Ton 10.74TOns
12.50cm 2.33Ton 5.93Ton 8.59Ton
15.00cm 1.94Ton 4.94Ton 7.16Ton
17.50cm 1.67Ton 4.23Ton 6.13Ton 10.97Tan*
20.00cm 3,70Ton 5.37Ton 9.60Ton*
22.50cm 3.29Ton 4.77Ton 8.53Ton
AEARRARRRAARNRRRRR AR RN RN NN AR RN AN RN AN AR R A A DAt nbd A RAAN %
SM O4cm 68.16cm 121.92cw
ARRR AN ARRR AR AR R A RN N R R A E RN RN AN ARENARK KRR R IRk .
NOTAS:

fy=2530 Kg/cm”2 para Est.#2

fy=4200 Kg/cm*2 para Est.#2.5,83,44

s =sep. de Est.

SM =FR Av fy / ( 2.5 b )

* REVISAR Vu < 2 FR b ada { fc* )~ 0.5



5 TABLA DE’ REFUERZO LONGITUDIHNAL

*ii*.hkﬁ*.!'ﬁikﬁtﬁi.ﬁﬁ*liﬁiﬁi.tﬁﬁ*iﬁﬂ'tﬁﬂ.idii.ﬁ. kkkkhhwkh *r *
b=.10 cm. h= 60 cm d= 55 cm ficm 200 Kg/cm~™2 fy= 4200 Kg/cm"2

[T S et ST P I S PRI AR IS o Ts /o S TN Aot A A4

Y ND. COMBINACIONES DE AREI\ MR VCR E*L
@ cm"2 Ton-m Ton Kg-cm“2
!ikikiliii.kil'ttﬂk.*.ﬂt"'ﬁttﬁﬁ*ﬁ.ﬁﬁit.hi‘ll.tﬁiﬁQ!ﬁ.iti..i.titﬁﬂlith'lliiﬁli.i
. 1 2 83 1.42 2,83 1.54 5807 .22E4+06
7241 4 5 1.98 3.89 1,71 753, 69E+06
.3 =1 §#3 +1 44 1.98 3.89 1.71 7563.69E+06
-4 -2 84 2.54 4,90 1.88 9153, 05E+06
5 =1 $6 2.85 5.45 1,98 4973.86E+06
6 =1 §4 +1 #5 3.25 6,14 2.10 1097.94E+07
7 -2 #5 3.96 7.32 2,32 1263 .,5BE+07
tii'i"tﬁt.ﬂtiﬁiﬁ*ﬁﬁihiit'lk'ﬁt' LI 2 (1111 rh *

As min= 1.30cm"2

As max= 6,29cm"2

1.5 FR b d (f*c) 0.5= 8.35Ton
2 FR b d (f%c) 0.5= 11.13Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA A D REFUERZO LONGITUDINAL
Qqﬁtﬁﬁt.ﬁ‘.tﬂtli.i'i'lht!.ltit.'ﬂi..‘.t!Qtit.AiﬁQ!iQﬂl'.tﬁ.'.QQ..‘Q'....Q.*.‘.'Q

b= 10 cm h= 60 cm d= 55 cm f'c= 250 Kg/cm 2 ~ fy= 4200 Kg/cm"2
iiii.!.ltl't..ﬁlihtiitiht‘ﬁiil.ﬂtﬂ.iQttnt.'k'!tt.i.ii..i.itﬁ.lht.'tttﬁﬂtiii"tii

No. COMBINACIONES DE AREA MR VCR ExY
VARILLA cm*2 Ton-m ~ + Ton Kg=-cm©“2
RARRR AR AR R R RN R R A AR AR AR AR R RN A N R AR AN R R AR R R AR A AR AR A AR AR AR A C N AN AR AR AR AR AR
1 -1 45 1.98 3.93 1.92 8593.21E+06
2 1 #3 +1 44 1.98 3.93 1.92 8593.21E+06
3 2 ¢4 2.54 4.98 ° 2.11 1056.21E+07
L] 1 46 2.85 5.55 2.21 1159.88E+07
5 -1 #4 +1 &5 3.25 6.26 2.35 1288,73E+07
6 2 845 2.96 7.50 2.59 1505.37E+G7

tit‘.tﬁ‘ﬁﬁ"t.ﬁﬁ‘Iiﬁﬁtﬁﬁl.'ﬁﬁ'hhQﬁﬁittﬂﬁﬁﬂitﬁﬁﬁt'tt‘t...ﬁ'.l.!ﬁ('lttii'it!!t.‘l‘
As min= 1.45cm"2
.As.max= 7.86cm"2
1.5 FR b d (fsc) 0.5= 9,33Ton
2 FR b d (f*c) 0.5= 12.45Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUER7Z3 CORTANTE



ST AB-LA- DE ' REFUERZO LONGITUDINAL
iti*iitn*iiﬁti*tii**tiﬁi*ﬁi* 3. i * AARRR AR AR RN AN
b= 10 cm:i’h=60"cm d= 55.cm £1c=-300 Kg/cm 2 fy= 4200 Kg/cm“2
ﬁ*i&ﬁtﬁiﬁi*ﬁiﬁ*k.iﬁhhii.lﬁﬁlﬁ'!ﬂ*ﬁ‘ﬁﬁiﬁﬁ*'i.ﬂii.ﬁQﬂt!tﬂtﬁfﬁﬁtikl.tﬁhi*

AREA MR VCR E*I
cm” Ton=-m ‘Ton Kg-cm®2
i*ﬂﬁ*iiiﬁi*ﬁk'k.'*iﬂ‘liQﬂ‘tkﬁ!.Qidﬁﬂﬁiiiﬁ!*ﬁtﬁiﬁik'tﬂi'ﬂlﬁilﬁt*tiﬁ
Cil TS 00 1.98 3.96 2.10 B718.20E+06
=1 d3 + 1 # 4 1.98 3.96 2.10 8718.20E+06
3 =2 @4 2.54 5.03 2.31 1073.50E+07
4 -1 f 6. 2,85 5.61 2.42 1179.93E+07
5 =1 4 +1 45 3.25 6.35 2.57 1312.41E+07
2 5 3.96 7.62 2.84 1535.70E+07

6
AR AN AR RN AR IR R AR R R AR AR A AR RAR R AR R AR A AR AR R A AR A kA kA bk Ak h ke ke kb kb ok
As min= 1.59cm"2
As max= 8.43cm"2
1.5 FR b d (f*c) 0.5= 10.22Ton
2 FR b d (f#c)"0.5= 13.63Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
ARRA R AR AR RN A RN AR A R AR RN A AR RN NN R AR AN A RN R RN AR N RN R AR A AN AN AR AR AR AR R R AR R R N DA RN
b= 10 c h= 60 cm d=s 55 cm FR=0 .8 ESTRIBOS DE UNA RAMA
P P e PP T P TR P Y * + *

5 12 12, 3 #4
D T S L LT T T T T T Y

5.00cm 7.12Tan
7.50cm 4.75Ton 12.07Ton*
10.00cm 3.56Ton 9.06Ton 13.12Ton%
12.50cm 2,85Ton 7.24Ton 10.50Ton
15.00cm 2.37T0Nn 6.04Ton 8.75Ton
17.50cm 2.04Ton 5.17Ton 7.50Ton 13.41Ton«
20.00cn 4.53Ton 6.56Ton 11.73Ton*
22.50cm 4.02Ton 5.83Ton 10.43Ton
25,00cm 3.62Ton 5.25Ton 9.39Ton
7. m 3.29Ton . 3 . 'on
tnt‘liilnat'tttatﬂinnl!tittldntiiﬁﬁttnil.at'..tttiﬂktkﬁiitaattt.l.tt..'nit‘ttitﬁ
18.51cm 47.04cn 68.16cm 121.92cm
R AR AR AR RRR R AR RN A AR RN PR R R AR RN RA R R RAA KRR R RANRRRAN AN A SRR RO A R AR AR Rk
HOTAS:

fy=2530 Kg/cm®2 para

fy=4200 Kg/cm’2 para Est. s2. 5,3, 14
=gep., de Est.

sv =FR N fv . b )

. HREVISAR Vu < 2 FR b d ( fcx )°



TA LA DE REFUERZO LONGITUDINAL
T T I TR T * Kkhhn
b= 12 cm h=15cm d= 10 cm f'c= 250 Kg/cm'2 fy= 4200 Xg/cm™2
ARRAR R AR AR AR AR AR Rk R R AR AR AR IR R AR R RN AR AN KRR AN AR AR RN R R RN RR RN R
No. COMBINACIONES DE AREA MR VCR E*T
VARILLA cm2 Ton-m Ton Kg-cm” 2
KRR RARKRRR AR AR AR AR R LAk AR kRO AR RRRNRRAR RN AR RRARRARIAARAR AR RN R RERRARRRRARR
1 2 &3 1.42 0,46 0.68 1575.63E+05
t.tl..itﬂﬂtﬁtﬂﬁhtlﬁ.'iﬁ*.iﬁtﬂﬁithlﬂkiiiliiitiﬁ'.ﬁ'ﬁ*"ti'itﬁﬁi.!lﬁﬁt!t‘kik‘ﬂt*iﬁ
As min= 0.32cm"2
As max= 1.7lcm"2
1.5 FR b d (f*c)“0,5= 2.04Ton
2 FR b d (f*c) 0.5= 2.72Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

LA DE REFUERZO LONGITUDINAL
RA AN Rk k kAR R I ARk h AR R kAR Rk ARk kR Nk h ke kR &k wkkh *
b= 12 cm h=15cm d= 10 cm flec= 300 Kg/em™2 fy= 4200 Kg/cm"2
RARR K AN AR R R R AR R A AR AR R AR R RN RN KA RN RN AR AR AR AN AR ARAN AR AR RANRRRANR AR AR RAT RN A NS

No. COMBINACIONES DE AREA MR VCR | E*I
VARILLA N Tan- Ton Kg=-cnm™2
hi‘ﬁt.t'tiiﬂ.t‘iit.tt‘ﬂtﬁiﬂﬁtlliﬁlhﬁﬁt...iqllttttﬁﬁlitt".ﬁtt‘ittit."‘ﬁ.nti‘lii
1 -2 §3 1.42 0.47 . 0.74 1615.45E+0%
EIZT L * kAR RNk hk kA k bl * L1334

As min= 0.35cm"2 o
As-max= 2.06cm”2

1.5 FR b d (£*c)“0.5= 2.23Ton

2 FR b d (£*¢)"0.5= 2.,97Ton

FR=0.9 PARA MOMENTO' FLEXIONANTE

"FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRI B o5
tn-atitwtani.a-nn-uta‘nawna-nna-ngatan.aau‘-nt-nann-ﬁmtnuxaanlha--t.taa
b= 12 ¢cm h= 15 cm d= 10 ¢m FR=0 .8 .ESTRIBOS DE DOS RAMAS

ﬁﬁﬁ'!l'ﬂtitk'ﬁititﬂtﬂitkt!‘.ﬁﬁ"liiiittt.lii!lih--Q.it.t.‘ii'ttﬁti.iﬁ.iﬁiﬁ"Aill
’ #2 #2.5 (=5 'l
ﬁ.ﬁttlﬂ.i!l.ﬁi'ﬂiﬁliti.t'ﬂliﬁittﬁﬁ.ai"!ﬁlIltQ.*tﬁ"i.ilﬁtiﬂi..ﬁt.ilhtﬁi..k‘qlii'
5.00cm 2.59Ton#*
AR R AR R AR R RN R AR R R R AN AR R AN R AR AR R AR KRR R AN RN AN RS AR RSN AR AR AN ARA R A A A kD
SM 30.84cm 78.40cm 113.60cm 203.20cm
lk't*"ﬁﬁﬂl't'..t"‘titiiit“ﬁttﬁ.titttt'Rtﬁ*iitﬁ.ﬁtﬁi'i'ﬁt.t'i'!.i.’-tt..'.t.b'
NOTAS:
fy=2530 Kg/cm"2 para Est.#2
fy=4200 Kg/cm"2 para Est.§2.5,#3,§4
=gep. de Est
sM HFRAny/(, b )
* REVISAR Vu < 2 FR bd( fex )"



E R ONGITUDINAL
*'*ktiﬁnatﬁtﬁnitt*a*iii*Q*tnnkﬁ!kiiitti*l'Qiitt*kt*ﬁﬁttktﬁiihﬁﬁﬁﬁ'n‘:wﬁtttttQikt

b='12 ¢m - h= 20 cm d= 15 cm ftc= 200 Kg/cm"2 fy= 4200 Kg/cm"2

*k * FRANRRRRA AR RN AN AR AR R R A AR IR R AR AR A d
No. COMBINACIONES DE AREA MR VCR E*I
VARILLA Ton=-m Ton Kg-cm©2
RERARA R AR AR R R AR AR AR AR AR R RE R AR NN AR Rk Ak AR RR AR R AR RARRRRARANANF I ARAA KRR AR

1 -2 43 1.42 0.71 0.80 3276.76E405
L e I T L T I T ]

As min= 0.42cm"2

As max= 2.06cm"2

1.5 FR b d {f*c)"0.5= 2.73Ton
2 FRbd (f*c) 0.5= 3.64Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

E REFUERZO LONGITUDINAL

KRR AR AR R AR RN AR R AR N A A R AR R RN AR R RN R AR AR R AR AR kR ARk AR AN R ANN RN AR AR R AR P AN R A d
b= 12 em h= 20 cm d= 15 cm f'c= 250 Kg/cm”2 fy= 4200 Kg/cm©2

RN AR AR AR R AR R AR AR AR R A A R R AR A AR R A A AN R AR R R RR AR AN AR A AR AR A AR R AN AR AN R R A AR AR AR R AR R

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-cm™2
R R L A ey e ey
1 -2 43 1.42 0.73 0.89 3932,24E+05

2 &4 . 1.19 1.02 6025.25E+05
P L L S L T T AT

As min= 0.47cm"2

As max= 2,57cm"2

1.5 FR b d (f*c) 0.5= 3.05Ton
2 FR b d (f*c) 0.5= 4.07Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

LA DE REFUERZO LONGITUDINAL
P L R e L T e I

b= 12 ecm h= 20 cm d= 15 cm flc= 300 Kg/cm*2 fy= 4200 Kg/cm"2
AR R AR R AR RN AR AR A AR AR AR R R AR AR R A A AR AR AR A AN AR PRk kR AR R AR AR AR AR AR R AR AR

No. COMBINACIOHES DE AREA MR VCR E*T
LLA cm™2 To! To Kg-cm™2
li*AQﬁﬁﬂﬁﬁ.tkiitﬁ*kitﬁﬁ*kﬁ*ﬁiﬁﬁtitﬁﬂitll.*l*tﬁhtil*iikilt.uiiitl.tﬁikhlihf.itiﬁi
1 -2 &3 1.42 0.74 0.97 4014.89E+05
=2 44 2.54 1.23 1.12 6189.97E+05

ARFR R AR RN RN AR R A AR R R AN R AR AR AR R AR R R AR AR AR AR A AR A R AR R A AR R AR A AR AR R AR AR R ANk N
As min= 0.52cm"2
As max= 3.0%cm"2
1.5 FR b d (f*c) 0.5= 3.,35Ton
2 FR b d (f*c) 0.5= 4.46Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA DE ESTRIBOS
I L e L T L T P e 2T 1Y

... b=.12 em . h= 20 cm d= 15 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
WRANAERRARN AR E R RN AR KRR R AR RN AR AR RA AR RN R AN RN A *

2 #2.5 #3 4
iitﬁ*il‘k*tk*iii*i**iﬁﬁ***itiﬁ*ﬁ.iﬁiﬁi-ﬁklti"tt'ﬁﬂQﬁiﬂiiiﬁ*idii*iﬁitﬁgtttkﬁﬁﬁﬁtiﬂ
5.00em 3.89Tan*
7.50cm 2.59Ton
KRARRANR AR AR A AR A AR AR AR KRR AN AR KRR AR R A AR KRR AN RARRANANNRR AR R R AR R AR IR AR R A AN R RN AR A Ak dk
YosmM 30.84cm 78.40cm 113.60cm 203.20cm
R Rk ARk AR KR KRR R Rk R b kAR AR AR R AR IR AR A AR RAAR RN AR A AR AN AR AR RRARS
NOTAS:
fy=2530 Kg/cm™2 para Est.§2
fy=4200 Kg/cm'2 para Est.#2.5,#3,#4
s =sep. de Est.
SM =FR Av fy / ( 3.5 b))
» REVISAR Vu < 2 FRb d ( fcr )" 0.5



T A B'L°A DE REFUERZ2O0 LONGITUDINAL
tﬁktilii*iiiﬂﬁiiltiﬁﬁiiiil*t*ikttﬁi*iihitiﬂﬂﬁiﬁﬁikﬁw*i*k***kh‘*kﬂaaittﬁhtiniiiﬁt

‘b= 12 cm h= 25 cm - "d=-20 cm Efes= 200 Kg/em”2 fy= 4200 Kg/cm 2
ok

ARk k kAR * * * kb hkkhkkkhkhk
- No. . COMBINACIONES DE AREA MR VCR Ex1
ARILLA cm"2 Ton-m Ten Kg-cm“2
ek Hhkhhhh ko kAR kA kA bk hd Ak bk ke hkk ko khd
1 -2 #3 1.42 Q.98 [ 6341.12E+05
-2 #4 2.54 1.81 1.21 9445.41E+05

iiitﬁﬁiiiﬁ*i*ﬁlttﬁii*ﬁkiiitktittlﬂiii.iki*ﬁtﬂiiititiititiiiﬁ*iﬁt*iﬁ*kiii*iii***ﬂ
As min= 0.57cm"2
As max= 2.74cm"2
1.5 FRb d (f"c) 0.5= 3.64Ton
2 FR b d (f*c)"0.5= 4.86Ton
FR=0,9 PARA NOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

Tk Ak ko kR kA A Ak Ak Ak kR kAR Rk kAT R F RN AR AR AR AR kA Rk kR kR R AR Ak Ik
b= 12 em h= 25 cm d= 20 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2

Ahkh kR kR kA Ak Rk kAR A A Ak Ak kAR Ak kA Ak ok ARk k ke hh Rk R AR AR R A RN AR AR AN R

No. COMBINACIONES DE AREA MR VCR E*1
VARILLA cm2 Ton-m Ton Ky-cm®2
AR R AR IR R kR h Ak A AR R A AR A A R R A AR R AR A R KRR A R A A A R A R ek kAR AR AR R AN R RN R AR AR AN AP AR AN N
1 ~2 #3 1.42 1,00 1.03 7443, 67E+05
24 2.54 1.67 1.3€ 1162.19E+06

AR IR RN RR A Rk kA Nk kA kN kA kAR Ak PP AR AR Rk T RN RN AN R SRR AR AR DA NI A N RN AR
As min= 0.63cm"2
As max= 3.43cm"2
1.5 FR b d {f*¢)"0.5= 4.07Ton
2 FRb d (f*c)"0.5= 5.43Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE

ABLA DE REFUERZOQ LONGITUDINAML

HAKEERRRA IR IR KRR A RN R RN T I AR RN AR AR AR R A AT AR R AR R AR RN KRR AR R AR AR AR AR AR KR AN AR AR ARk R
b= 12 cm h= 25 cm d= 20 cm f£'c= 300 Kg/cm™2 £fy= 4200 Kg/cm’ 2

AR AR kA kAR R AR A AR R R AR AR AR R R AR AR R R R AR R R AR R AR R AR AR AR AR R AR AR kA Rk AR A h Ak

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm™ 2
HEARRRRIRRAK A AR AR A KRR R A RN A KRR AR KRR IR RIARI R IR R AR AR AR RN AR KRN AR ARk R hhd ARA KR
1 -2 #3 1.42 1.01 1.12 7580.56L+05
2 -2 8y 2.54 1.71 1.49 1190.12E+06
-2 ¢35 3.96 2.49 1.49 1636, 98E+06

kAR AR AR RN A IR A RN AR AR R R KR AN AR AR N R AR A AR AR R AN R R R AR AR A Ak ek h kA bk kA h Ak hd
As min= 0.69cm™2
As max= 4.1llcm”2
1.5 FR b d (f*c) 0.%= 4.46Ton
2 FR b d (1%:)70.5= 5.95Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE



! } TABLA DE ESTRIBOS
D N

b="12 cm'\ i h=.25 cm d= 20.cm FR=0 .8 ESTRIBOS DE DOS S
nunuununnuan**nnu:«*tnnuannnu«a«tun*n.*nnnnununnn

] . #2 #2.5 #2 $4
nunnnpnnnnuu.uunnxtnun-\nnnnn«cdrtunnna*ttnn«ntnant

5.00cm 5.18Ton#*
- 7.50cm 3.45Ton
g 0.0 2.59Ton
i 'tﬁ'ﬁﬁ'ﬁi.tﬁﬁﬁﬁihﬁ*&it**illﬂﬁﬁtﬂﬁﬁl.tiihh.iiQﬁﬁﬁt*Qitﬁ.ﬁ"i‘..ﬁ**ﬁiﬁﬂﬂiﬁ*'ﬂl'ﬁii’
SM 30.84cm 78.40cm 113.60cm . 203,20cm
ARRARRRRARRRRRARA RN ARk kAR RA AR AR AR RN * " KRR AR A AN
NOTAS: S

£y=2530 Kg/cm~2 para Est.#2 Ty
fy=4200 Kg/cm"2 para Est.#2.5,#3, M N
S =sep, de Est.

SM =FR AV fy / ( 3.5 b ) g

* REVISAR Vu <. 2 FR bid- (' fe¥) 1 083 57 -~




. B TABLA DE REFUERZO LONGITUDIUWNAL
At*ii*iﬂtﬁﬁ.uiiii*!i*k*tﬁki*iﬁiﬁﬁQﬁii*tii*ﬁ*.*tﬁiﬁt!tﬁ*ititiﬁ.ii*itﬁlﬁ*ii**liiﬁﬁ
b=.12 em" h= 30 cm d=:25 cm fte=. 200 Kg/em“2 fy= 4200 Kg/cm™2
P R R I T T e T N

No. COMBINACIONES DE AREA MR VCR E*T
ARTLLA cm”2 T Ton -cm*2
Hhhh AR ARk RARRIRRI AR R AR EARR AR IR IR AN RN RRI KRR AR AR AR R KR ARAR AR KRS AR AR KRR RRR
=2 #3 1.42 1.24 1.04 1050.78E+06
-2 §4 2.54 2.09 1,38 1591, 88E+06

AR KR A A AR R AR R AR AR RN R R AR AR AR R ARk Ak R R AR A kA Rk kA AR Ak AN R Ak h kA kR ARk kA kAR A b Ak kh
As min= 0.71cm"2
As max= 3.43cm"2
1.5 FR b d (f*c)“0.5= 4.55Ton
2 FRb d (f*c)"0.5= 6.07Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
AR R RN A AR A I AR AR R AR A A AR RN R R R A R KRN AR KRR R AR R R AR AR RN AR AN AR R kb kAR Ak kR bk h
b= 12 cm h= 30 cm d= 25 cm filc= 250 Kg/cm"2 fy= 4200 Kg/cm"2
L L e T o T

No. COMBINACIONES DE AREA MR VCR E*I
LLA cm® Ton-m Ton Kg-cm*2
Y L Rty Ry Y R S s i e R ot eI}
1 -2 #3 1.42 1.26 1.16 1214.51E+06
2 2 # A4 2.54 2.15 1.54 1921,39E+06

3 2 &5 6 «13 . 2661.6BE+06
A...l.i.tiﬁ‘ﬁ.ﬂ..tiﬁt'.ntttt..ﬁtﬁﬁ.aiﬁtii‘h‘tt.*ﬁ..ﬁl.t.tt‘tﬁ..k.iilﬂi.l.."ti..

As mins 0.79cm"2

As maxs 4.29cm"2

1.5 FR h d (f*c)“0.5= 5,09Ton

2 FR b d (£*c)°0.5= 6,79Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TA LA DE REFUERZO LOHGITUDINAL
AR RN AR RN R AR AR AR R AR RN R AR AN R AR R AR R AR R R R R ARk A * hkkkk
b= 12 cm h= 30 cm d= 25 cn fte= 300 Kg/cm® 2 y- 4200 Kg/cm"2
AR AR R AR R RN R AR AR N AR AN AR AN R RN AR NN R AN R R AN R AR A AR R RN R AR A RN A AR RN N A AR R AR AR AR kR &

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm” on-m Ton Kg-cm*2
R R AR AR AN AR R RN AR R R A AR AR R RN RN AR AR T AR AR R R R AR R R R AR AR bk AR Rk kR Rk &
-2 #3 1.42 1.28 1.27 1234.63E+06
2 -2 F 4 2.54 2,19 1.69 1963,11E+06
2 #5 3.96 3.23 1.86 2732,32E+06

ARKRR A AR AR R R R A R R R R AR R R AR AR R AR R R A kA RN KN R N Rk Nk A AR kAN Rk kAR ANk kA ARk A kA Ak hd
As min= 0.87cm"2
As max=  S.l4cm"2
1.5 FR b d (f*c) 0.5= 5,58Ton
2 FR b d (f*x) 0.5= 7.44Topn
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA VIERZA CORTANTE



TABULA DE ESTRIBOS
R L T T Y

b=:12 ¢ h= 30 cm de 25 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
R e Al L R A bbb i L L L L AL R L

5 #2 42.5 #3 ¥4
R e T s T S T T T2

5.00cm 6.48Ton*
7.50cm 4.32Ton
10.00cm 3.24Ton
12,50 . on 6.59Ton*
B T L L L Ly L T T T
sM 30.84cm 78.40cm 113.60cm 203.20cm
HARRRRARIRRR IR R RRRAKRRR AR R R IR A RN N RKRA RN R AR ANRI R AR RN AR R IR AR AR N AR IR AR RRRN
NOTAS:

fy=2530 Kg/cm"2 para Est.$2

£y=4200 Kg/cm*2 para Est.#2.5,43,#4
s =sep. de Est.

SM =FRAv fy / ( 3.5 b}

* REVISAR Vu < 2 FRbd ( fex: )




AR LA DE“NREPUERZ@f'LoNEiTUDINAL

liii*ﬁititkt*ﬁti- Ak hkhh kR AR AR Rk hkhkh
b=-12"cn ih=-35 em "d=:30 cm’ -£'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
'iiiﬁti*itﬁiﬁtitiaﬁtit‘ltitititﬁﬁt" £ 2 47 Rk hhkhhkhkhkhhhh

5 COMBINACIONES DE “AREA -+ %% MR©7 VCR E*I

Jeriv ot VARILLA cm"2 Ton-m Ton’ Kg-cm*2
hkdkkh *r *h ok RkhRkddkohokoh k& * hkhhhh
S =-§-3 : G 1.42 - 1.51:- 1.16 1580,92E+06
84 2.54 2:57 1.50 2426.05E+06
. #5 3.96 3.73 1.82 3267.82E+06
KRR Ak e AR Ah Rk Rk R RA R AR Ak Rk k kb kk ke Ak Rk ok Kk

As min= 0.85cm"2

As max= 4.1licm"2

1.5 FR b d_(f*c) 0.5= 5.46Ton
2 FR b d (f*c)"0.5= 7.25Ton
FR=0.9 -PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL
RRAKA AR R R AR RN IR RN RRN RSN N AR R Ahh Rk hk A

b= 12 cm h= 15 cm d= 30 cm flo= 250 Kq/cm 2 fy= 4200 Kg/cm"2
ARRARARRRARRRNR RN P e

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton~m Ton Kg-cm©2
RRARRARARRA AR AR AR RN ARA AR AR R R RN AR AN hd Ak kEAR L2 12122
1 =2 §3 1.42 1.53 1.30 1806.06E+06
2 -2 4 2.54 2.63 1.68 2885.74E+06

3 2 45 3.96 3.88 2.04 4034,8B0E+06
ltt'ikl.lit.ﬁilﬁi.tntl‘!littﬁt.al.tﬁl.ii‘t!ktﬁtﬁChﬁ‘Qitﬁt.ﬁitt.i'-‘.ﬁtﬁﬂh.lnﬁtﬁt

As min= 0.95cm’2

As max= S.lacm"2

1.5 FR b d (E*c)’0.5= 6.11Ton

2 FRb d (f*c)"0.5= 8.15Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TABLA D.E REFUERZD LONGITUDINAL
iﬁiilttﬁ*i AR i At i LA LT E RS LT L FE Y * Ak

b=z12 em’h= 35 em d="30 cm fle= 300 Kq/cm 2 fy= 4200 Kq/cm 2
Qiiﬁ*tﬁkﬁiﬁtkikttﬁ*lﬂﬂk*ﬁﬁﬁiﬁ*tikitititﬁi*iititiﬁtiAih*i*iﬁﬁittk'iitiitii*.ii.i!

No... . COMBINACIONES DE AREA MR VCR E*T
LLA cm®2 Ton-m Ton Kg-cm™2
Altiﬁkiki‘tllih*ktAikiiiiliiiihﬁﬁiiiilAkitiiiAk*i***kiiix +
2043 1.42 1.54 1.42 1833.50E+06
SR 2 ~2- 84 2.54 2.67 1.84 2943,.34E+06

. 3 2 #5 3.96 3.98 2,23 4133,49E+06
iﬁﬁitiiiiiiﬁﬁﬁﬁi*ih*tﬁkkt.ﬁ.i'ih.Qithlki*it*tt*iﬁtﬂﬁiiﬁiiﬁﬁﬂ*iiiﬁﬁk*tﬁﬂﬂﬂ'ﬂ..'ﬁﬁ

As mins 1.04cm"2

As max= 6.17cm"2

1.5 FR b d {f*c) 0.5= 6,69Ton

2 FR b d (f*c)*0.5= B8.92Ton

FR=0,9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
RARAR R R AR RRA AR AR AR R AR AR R AN KRR AR R AR R KR AR AR AR RRANRN R AN R RN AR RARARNRRANR R AR A DA N

b= 12 cm h= 35 cm d= 30 cm FR=0 .8 ESTRIBOS DE. DOS S
Rk AR AR R A AR R AR R RN R R AR R A AR AR R R R R R R AR R AR R A A AR A R AR R R R AR R R RAR R RN RN R RN R Sk ke
2 #3 f4
Ak kR Ak kA kb ARk RNk kA A AR R bk k kA kA AR N R R kAR N AR R AN AR Ak ARk Rk R AR RN Ad s
5.00cn 7.77Ton* . o
7.50cm 5.18Ton
10.00cm 3.89Ton
12.50¢m 3.11Ton 7.90Ton*
15.00cm 2.59Ton 6.59Ton [
iliﬂﬁ*ﬁ*iikkiﬁtﬁﬁiittﬂiniiﬁtiil!kiiﬁtiﬁﬂKﬁiﬁi1itiRiﬂﬂiﬂatiﬂﬁi***ﬂl"'*t.tﬁi.’iik
sM 30.84cm 78.40cm 113, 60cm 203,20cm g
ﬁlii**tt*ﬁtiiih.kkkﬂkﬁitiiﬁi*kkit*ﬂRikﬁﬂiﬁi‘ﬁi'ﬁinﬂi*ttttiiiﬁ***ﬁiﬁ*tﬁiktﬁﬂ‘ﬂ'lt
NOTAS: . . o

fy=2530 Kg/cm™ 2 para Est.§2 . . '
fy=4200 Rq/cm‘z para Est,#2.5,#3,#4

s =sep. de Est.

SM =FR Av fy / ( 3.5 b}

* REVISAR Vu < 2 FRb d ( fc* )"



b 'X‘}\BLA DE/REFUERZO LONGITUDIHNAL
iiit*ttﬁi'**tkiﬁ*llQttQﬁ*k*iitﬁkﬁhk**tki*‘hﬂi*kkit*ti*guk'*iitﬁ*tﬁiittiiﬁhitﬁiiﬁt

b="12 ém h="40 cm T d= 35 cm fle= 200 Kg/em~2 fy= 4200 Kg/cm®2

Qiﬁﬁttﬁ.ﬂti KRAKEERERFRRRAN R AR RRRE AR AR R AR AR AR AR R AR R AR AN RN AANARAR RN h AR AR Ak hh

COMBINACIONES DE AREA MR VCR E*T
VARILLA m* 2 T Ton Kg-cm"2
liii.*i*kh*k**ﬁk*liﬁi***ﬁ*tﬁiﬁAi*i*hkkiiiktk*hkﬁ**i*kﬁkﬁilﬁhﬁthtﬂkl*iiiliii*itit
=2 #2 1.42 1.78 1.28 2226.96E+06
- -2 44 2.54 3.05 1.62 3452.5BE+06
-2 #5 3.96 4.48 2.05 4694, 22E+06

iiitikt*‘ii*ﬂkt*'i.likﬁtﬁkiiiiikt*ti**ik*iﬁik*iiiiiﬁiﬁh*kﬂiilti'kiiiﬁﬁ*ﬂiiﬁﬁ'ﬂt*
As min= . 0.99cm™2
As max= 4.80cm™2
1.5 FR b @ (f*c)"0.5= 6.38Ton
2 FR b d (f*c) “0.5= 8.50Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
AR A kAR AR IR R R AR R RN AN AR NA KRR IR R AR R R IR Rk R AR A AN R KRR IR A AR R A RN F AR A Ak ok h Ak h
b=-12 cm h= 40 cm d= 35 cm f'c= 250 Kg/em™2 fy= 4200 Kg/cm"2
i.*i.ﬁikliiki*iﬁi*ﬂktitﬁii*tik*ilﬁikk*ﬁ‘*.Atﬁ*ﬂ‘k**ﬁi.ﬂ'*ﬁiﬂiﬁkﬁki*tttﬂtti*ttﬁ**

No. COHBINACIONES DE AREA MR VCR B4
VARIL! ) cm°2 Ton-m Ton ‘Kg-cm~2
ktk*ﬁti!inﬁt'kttﬁlﬁtﬁikiﬁktttliﬂthiklAitihkﬁktii*ﬁﬂi.ﬁtikii*in*tk**tiﬁ'tt!lktth*
1 2 #3 1.42 1.80 1.43 2520.79E+06
2 -2 44 2.54 3.11 1.81 4059.36E+06

3 -2 #5 3.96 4.63 2.29 5717, 63E+06
iﬂﬂtiii*iitiii.i*ﬂnkitﬁﬁﬁkkﬂ*itiiiiiiiiti*i*iii*.**kﬁliﬂi‘t.tiltﬁtﬁ.*h*ﬂﬁt‘ﬁﬁﬂ**
As min= 1.11em"2
As max= 6.00cm™2 -
1.5 FR b d (f*c)"0,5= 7.13Ten ot
2 FR b d (f*c) 0.5= 9.50Ton ‘
FR=0.9 PARA MOMENTO FLEXIONANTE :
FR=0.8 PARA FUERZA CORTANTE - .



TABLA b E REFUERZO LONGITUDINAL
)piQi*ﬂ**k*iﬁii*iltﬁiikiﬂk*iﬁiii**ii*ikhi*ﬁﬁ'*tﬂt'ﬁ*ﬁti**iiﬁ*iﬁ"ﬁﬂlltl*iitiiﬂkt
. s b=12/cmih= 40 Cn ‘d="35¢em " “£re= 200 Kg/cm 2 fy= 4200 Kg/cm"2
inttiﬂ*hﬁﬁﬂli*tt*it'khktiﬂt*tkkﬁitﬁiiitﬂiintﬂﬁihiﬂtttﬁtt*'*!t'itthittttk*i*t*iﬁi

: Now COMBINACIONES DE AREA : MR VCR E*T
s S VARILLA . emt 2 Ton=-m Ton Kg-cm“2
hAkiti*i.i*.*tiﬁiﬁihﬁtﬁikﬁ*t*ﬁﬁﬁiﬂtﬁt'**iﬁ*i*tiiﬁ'*ki*ﬁﬂ*Q*iﬂﬁﬂiﬂﬁtﬁﬁ&ﬁﬁﬁt*kﬁ*ii
BRI T 3 T 1.42 1.81 1.57 2556, 38E+06
G2 -2 § 4 2.54 3.15 1.99 4134, 78E+06

3 =2 45 3.96° 4.73 2.51 5848, 03E+06
Atiiﬁ*ﬁ‘i**ﬂﬂﬁ*iﬁil*kkiﬁ*'ktﬁ*iiﬂiﬂi‘*ﬁ!hiﬁﬂt*itﬂikﬁﬁﬁi.kkﬂﬁiiii*.tﬁ*iti*kt*itﬁ'

As min= 1.21cm"2
- As max= 7.20cm"2

1.5 FR b d (f*c) 0.5= 7.81Ten

2 FR'bd {f*c) 0.5= 10.41Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA D E ESTRIBOS
B e I e L e T e
12 cm h= 40 cm d= 35 cm FR=0 .8 ESTRIBOS DE DOS RAMAS

AR AR AR KRR AR AR R R AR AR R R AR R AR AR RN AR AR AR AT AN AR R R AR R RN AR AR AR AR AR R AR AR

S 42 $2.5 #3 1
PARRRREARRIAR R R AR A AR R AR KA R R R R AR AR AR AN AR R KR AR R RN R R AR AR AR AN R AR RARARA S

5,00cm 9.07Ton*

7.50cm 6.05Ton

10.00cm 4.53Ton

12.50cm 3.63Ton 9.22Ton*

15.00cm 3. D2Ten 7.68Tdn

17.50cm 2.59To 6.59Ton 9.54Ton*
ttﬁ'ﬁ'.ﬂ‘i.ﬂiﬂiaﬁltk..k...ﬁ.‘ﬂ.i...'l*.iltﬂ'tt'l.lﬁ.‘t..Qﬁﬁ‘.i"..‘...t.ﬁi.ﬁiiit

S 30.84cm 78.40cm 113.60cm 203.20¢cn

ARARRNA ARk SRR R RN RN R R R RN A AR RE RN R R AN R RN R RN A AN N RARN AN E LA RN R AR AR

NOTAS:

fy=2530 Kg/em"2 para Est.#2

fy=4200 Kg/cm"2 para Est.#2.5,%3,%4

£ =sep. de ot

54 <FRAv fy / { 3.9 b))

. REVISAR Vu < 2 FRb d ( fc* )" 0.5



TA LA DE REFUER o LONGITUDINAL
Aﬁiillﬁﬁit.ik*'ii*iﬁiilﬁ!iik‘kikl*likﬁﬁhﬁﬁkﬂtii*ﬁ'liﬁii.iﬁﬁi*ﬁi'iik*iiﬁittiiﬁﬁtk
b=°12 cm h= 50 cm d= 45 cm f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
'ﬂiﬁ**i*iﬁii**ﬂiiti‘**itﬁ'ii‘tﬁtﬂﬁiiiit- Akkk

Find b NOL L Y COMBINACIONES DE AREA MR VCR E*I
- ] VARILLA cm*2 Ton-m Ton Kg-cm*2
ﬂiik!kﬁﬂtﬁﬁltt*‘tﬂiktﬁﬂﬁ‘ﬁh*iiiﬂ**kﬂiiﬁiiiﬁﬁkiﬂ Lid L3 hkdkhk
1 - 2§23 1.42 2.32 1.52 3873.91E+06
2 2 d 4 2,54 4.01 1.86 6099.35E+06

37 -2 45 3.96 5.97 2.30 8411.79E+06
*iﬂ.ﬁiﬁﬁtiﬁ*iiiittiiﬁitﬁliﬁiﬁ'ii*kilii*iitttlﬁﬂii*ﬂﬁilhﬁtkﬁﬁki*‘ﬁ'ﬁi'i'ﬁii*i*ﬁii

As min= 1.27cm"2

As max= 6.17cm"2

1.5 FR. b d (f*c) 0.5= 8.20Ton

2 FR b d (f*c)"0.5= 10.93Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

. TABLA D E REFUERZO LONGITUDINAL

~ki'ﬁi.*t.iti.thilkii.tﬂt!*tﬂi'tﬁiﬁ'iti..ﬁiﬁiﬁﬁﬂﬂ LES a2 2 EE 2] ok
b= 12 cm h= 50 cm d= 45 cm fle= 250 Kq/cm 2 fy= 4200 Kg/cm™2

,i*tiiiktﬁlii*ﬂtﬁ‘t'ﬁﬁﬂﬁﬁtiﬁiﬂﬂikiﬁlﬁiiﬂﬁttﬁﬂ.ﬁ*ﬁ

No. COMBINACIONES DE AREA MR VCR E#*I
cm* Ton-m Ton Kg-cm“2
~Qﬁ‘ii.ii.iﬁ'i.ii&*.‘l*ﬂﬁﬁiﬂ*tﬂki*ﬁtﬁhii.ﬂiti.ﬁ*.
1 -2 #4 2.54 4.07 2.08 7046.83E+06
-2 #5 3.96 6,13 2.57 1003.59E+07

ARERR AR AR AR AR R R A AR AR AR AR AR A AR R A AN AR AR AR AR A AR AR AR A AR kA kA Ak kb kR h ko hdk
As min= 1l.42cm’2

As max= 7.7lcm’2

1.5 FRbd (f'c)‘o 5= 9.16Ton

2 FR b d (f*xc}~ 0. .22Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA b E REFUERZO LONGITUDINAL
B L Ly T ey

b= 12 cm h= 50 cm d= 45 cm £'c= 300 Kg/em~2 fy= 4200 Kg/cm"2
AR AR AR AR KRR AR AR AR AR RS C b et P AR RR PR RAR R TN R AR R AR R AR RN RRARARARRRAR

No. COMBINACIONES Cf EA MR VCR E*I
TARILLA 2 Ton+-m Tan Kg-cm™2
EANRRRRRARAR R E B RO A P A bt T A AN A R AR A E S A R RS AR R AR R R A AR AR AR AN KRR RN AR AR RN R R AN NN AR
H .20 024 2.54 4.11 2.28 7163.18E+06
-2 =25 3.96 6.23 2.81 1023.9BE+07
AR ARSI PR P F AR A AR AR AN R AR RN AR Rk A AR A N e kAR RN R AR R KRR AR AR N R A ARARN AR IR NI AN AR A AN
As min 1.56cm"2

As max= 9.26cm"2

1.5 FR b d (f*c) 0.5= 10.04Ton
2 FR b d (f*c) 0.5= 13.39Ton
FR=0.9 PARA MOMENTO FLEXIONANUTE
FR=0.8 PARA FUFERZA CORTANTE



TABLA P E ESTRIBO
itiit*ﬁit*iatiﬁaﬂ*iﬂﬁxﬁﬁtti*ﬁiAﬁtiﬂ'ti**iﬁttiﬁﬁﬁtt&tttﬂﬁiiiiitﬁttt'tﬁ*ii***«i**l

:12:cm ., - h=:50 ‘em d= 45 cm - FR=0.8 ESTRIBOS DE DOS RAMAS
iht*ﬁtiiﬂii*tihki*‘tiii*ttk**ﬂQﬂ*iﬂh-ﬂtitkiﬁﬁliﬂk*iiii'*ﬁﬁﬁﬁ*tth*ﬂﬂiitﬁﬁi.ﬁ*ﬂiﬁit

5 §2 #2.5 #3 #4
F T PN e - RN PPN

-5.00cm 11.66Ton*
7.50cm 7.77Ton
~10.00cm 5.83Ton
12.50cm 4.66Ton 11.85Ton*
15.00cm 3.89Ton 9.88Ton
17.50cm 3.33Ton 8.47Ton 12.27Ton*
20.00cm 2.91Ton 7.41Ton 10.74Ton
2.50cm 2.59Ton 6.59Ton 9.54Ton

L O T e Y]

SsM 0.84cm 78.40c] 113,60 2
HRARRARARARR R R I R kAR R R R AR AR KRR IR EA RN AN R R RRNA AR R AR kb bk kk kAR R AR AR SRRk
NOTAS:
fy=2530 Kg/cm"2 para Est.j§2
fy=4200 Kg/cm"2 para Est.#2.5,#3,44
s =sep. de Est.
SM =FRAV Ly / ( 3.5 b )
* REVISAR Vu < 2 FRbd ( fc*.)" 0.5



B'LA DE REFUERZO LONGITUDINAL
RAK R AR AR AR AN RN R RN RRR AR I AR R R AN R AR AR AR R AR R AR AN R A AN AR AR AR ARk R AN kA h ko k

z b= 12 &m. h= 60 cm d= 55 -ci flc= 200 Kg/cm*2 fy= 4200 Kg/cm"2
;iQtitﬂtﬁkiliit*ik**ﬁ*!iitﬁiitiiﬁk*ﬂﬁiﬂiitttﬁii*ﬁii*#ﬁtﬁitﬂk*kﬁit"i**ﬂi‘tittﬁiit

No. COMBINACIONES DE - AREA MR VCR E*I
- VARILLA cm™2 Ton=-m Ton Kg-cm*2
;ihﬁiﬁk*tﬁlitiiiikk*t*hﬁtﬁ*iiiﬁiiﬂﬂtﬁiﬁiﬂtkﬁ*i*iii‘ﬂ**'tﬁtttﬂﬁh.i*tﬂﬁhi‘iﬂﬂtk.t*ﬁ
1 =2 # 4 2.54 4.97 2.11 9558,54E+06

2 5 3.96 7.47 2.54 1332.15E+07
lti*ﬂitiiiﬂﬁ.**ﬁ**ﬂl*tn'tiﬁikiittiﬁﬁiittiitiﬁwtkﬁﬂii*tttiiittitﬁiﬁiti.ﬂﬁﬁttﬁtitt

As min=" '1.56cm™2
- As max=. .7.54cn"2
1.5 FR b d (f*c) 0.5= 10.02Tan
22 FR b d . (£*c)"0,5= 13.36Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

BLA b E REFUERZO LONGITUDINAL
‘i*iﬂitﬁﬁ'tiﬁ‘ttﬂﬁiﬁtii.i'iiﬁiiiﬂﬁ**ﬁitttﬁi*i‘*Aﬁﬁiﬁ*tﬁl*ﬁttii'tiiiktﬁi*ﬁ*"*ii*ﬂ
b= 12 em h= 60 cm d= 55 cm £flc= 250 Kg/cm™2 fy= 4200 Kg/cm®2
Ak kAR R AR AR AR R R R AR R RARAN RN R KA RN ARARKKARK R hANRR AR AR R ARk Ak hhhhhhhh Rk hhhkk ki

No. COMBINACIONES DE AREI\ MR VCR E*L
ARILLA cm”2 Ton-m Ton Kg-cm©2
KRR AR R AR RN R AR AR N AR R AR AR A A A A R AR AR ARk A A R AR AR R RN AR R AR AR AR AN AR AR AN NN AR ANk
1 -2 #04 2.54 5.03 2.36 1090.33E407
-2 # 5 3.96 7.62 2.84 1565.36E+07

AR AR R AR AR AR AR N R AR RN AR R AR Rk AR R R AR kA kR Ak A A kA AR Rk Ak kA kAR Ak Rk kAR R RN R AR kA Rk ARk
As min= 1.74cm”2
As max= 9.43cm"2
1.5 FR b d (f*¢) 0,5= 11.20Ton
2 FR b d (f*c} 0.5= 14.93Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

TABLA DE REFUERZ2O LONGITUDINAL

Ak Rk AR RN AR R R R A AR AR N R Rk kAR AT A AR AR AR A A A Rk kA kR R ARk Rk d ke ko ke kb kkkh ko h
b= 12 cm h= 60 cm d= 55 cm f'c= 300 Kg/cm" 2 fy= 4200 Kg/cm"2

Ak kR Ak kA Ak A A R Rk kR Ak Rk R AR AN R R AN A A R R A R R AR R AR R R R AR RN RN N RN R AR AR A AR AN AR AR R R ARk ok

Ho. COMBINACIONES DE AREA MR VCR E*T
VARILLA cm™2 Ton-m Ton Kg-cm*2
kR R kkkkh ke kAR hh kR kAR Ak hh kA kkh b h kA ke hkhhh kA Ak kRN R A A bk ok khh
. 1 -2 %4 2.54 5.07 2.58 1106.70E+07

2 -2 #5 3.96 7.72 3.11 1594, 34E+07

AR R h R R IR R KR A Rk AR RR KRN AR F AR R A AR AR AR A AR kA A AR AN AR AR R AN Ak kA d kAR ke ki
. As'min= 1.91cm°2

As max= 11.31cm"2

1.5 FR » t “eg) 0,55 12,27Ton

2 FR b a (f*c) 0. 16.36Ton

FR=0.9 PARA MOMENTO FLEXIGHAHTE

FR=0.3 PARA FUERZA CORTANTE




TABLA DE TRLBO
titiaiaﬁﬁikiﬁtﬂkﬁ«ii*ﬁitﬁiiittkiﬁttﬁﬁﬁi*iiﬁtiﬁii*aii!iiiti’itiﬁtiniﬁitit«ikiﬁiti

~b= 12 cm h= 60 cm 4= 55 cm FR=0 '.8: ESTRIBOS DE DOS RAMAS
kitt‘aﬁﬁt-ktttkkﬁ*ikiiﬁttitiﬂﬁﬂ!titttkﬁki*i**ﬂﬁii!tk*iitit'yitﬁ*iiﬁiiiﬂiit*tiuit-ﬂ

. #2 #2. 93 #4
KRk RR KR IRk AR I KRR AR R AR AR AR AR IR R AR KR AR RN A RN RN R R KRR RN Ik hk kAR Ak

5.00cm 14,25Ton* .

7.50cm 9.50Ton M

10.00cm 7.12Ton *

12.50cm 5.70Ton 14.49Ton*

15.00cm 4.,75Ton 12.07Ton

17.50cm 4.07Ton 10.35Ton 15,.00Ton*

20.00cm 3.56Ton 9.06Ton 13.12Ton

22.50cm 3.17Ton 8.05Ton 11.66Ton

25.00cm 2.85Ton 7.24Ton 10.50Ton

Ocm 0! 9Ton 9.54Ton
lﬂlk‘hik*hiﬁA**ktﬁﬁiﬁt*ﬂkﬁiikﬁiii.***ikAii*tt***Aiﬁki**ii*ﬁ"*ii*kﬁﬁiiktii*tk{t*
sM 30.8B4c 78.40cm 113.60cm 203,20cn

iii'ﬁi!kﬂﬂilitﬁt*ﬁﬂﬂiﬂiiiiﬁ**filtAiﬂ.kiiiﬁ.*‘ﬂ‘ﬂ‘tliik'kii**ilﬂ*it.ﬁﬁiitﬁti‘t.ﬁ.l

NOTAS:

fy=2530 Kg/cm"2 para Est,#2

fy=4200 Kg/cm”2 para Est.#2.5,#3,%#4

s =sep. de Est.

SM =FR Av fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc* ) 0.5



LA DE REFUERZO LONGITUDINAL
*tl\ii'hﬁit*iikiixiﬂ.tﬁiﬁtttiik*ﬁ.tti*iQi**itt*tiiikﬂ*tiﬁtﬁ*ki*iiti*thti*iiﬁ*t.ﬁ'

b= 15 ecm. h= 15 cm d= 10 cm flc= 200 Kq/cm 2 ty= 4200 Kg/cm"2
KARAKERRRRARA RN AR ERRERRARRRRR AR AR KRk RRE R RN

* 132234
No. ' COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg~cm“2
i*iﬂ.ﬁﬂ*tiiit*kﬁ*tﬂﬂiﬁ*ii'.tittiiiitﬁ*iﬂlt'*iﬂitﬁit!kiiii*ﬁt*iﬁii*'i'ﬁthk(tﬂ*ﬁﬁt

2 4 1.42 0.46 0.73 1372.23E+05
Q'tiﬁ*nﬁ‘titt*ininitﬁk*ikatt*Aﬂtahkk»ﬂﬂﬂwnkl*iiiiiakkt!ti*aﬂiﬁhtﬁﬁtiiitiiﬂﬁt*ﬂih

As min= 0.35cm’2

As max= 1.71lcm’2

1.5 FR b d (f*c)"0.5= 2.28Ton
2 FR b d (f*c) 0.5= 3.04Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AARARAKARRRARR A RANARAARNRA R AR R R AR A AR AR A kA RN A AR R AR Ak kb Ak h ke ®
b= 15 cm h= 15 cm d= 10 cm f'c= 250 Kg/cm™2 Ey= 4200 Kg/cm"2

RRAR AR RN R AR AR R RN AR R A RN AN AR A A AR R A A AR A AR AR AR A ARk kR kA ke kAR ARk Rk kA ok

No. COMBINACIONES DE AREA MR VCR E*I
VAR m* Ton-n Ton Kg-cm"2
liﬂQit*iﬁtiiﬂtﬁtﬁttﬁﬁitﬁinini.aknﬁtk*.atat.iaiﬂﬂﬁﬁtlittiﬁint'tiﬂtttﬁ!ﬁtii'tttuﬁt
1 -2 53 1.42 0.47 0.82 1671.98E+05
-3 #23 2.13 0.66 0.85 2241.37E+0S

NRAR AR R AR R AR RARRARRRRR RN RRRR R A AR AR R RRRAR TR R R RRARARRRNRR KRR AN R R RSNk
As min= 0.40cm”2
As max= 2.l4cm"2
1.5 FR b d (f‘c)'o 5= 2,55Ton
2 FR b d (f*c)“0.5= 3.39Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

ABLA DE REFUERZO LONGITUDIWNAL

AR R AR R AR R AR AR R AR R AR R AR N AR R R R AR AR AR AR AR R AR A AT AR R AR R AR R AR NN A AN A AR ARSI RA R kAo
b= 15 cm h= 15 cm d= 10 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/em"2

BAR R R h A AR R AR R R AN F P S P AR AN AR AR R AR AN R RN R A AN AR R P AR R AR ANk ANk AR ARk Rk bk

lo. COMRINACIONES DE AREA MR VCR E*I
VARTLLA cm™2 Ton-m Ton Kg-cm™2
AARAARR R R R A AR S RN RN F AN R AN RN AR N AR A AR R AR N AR AN AN R AR PRI R A AR APAR AR R AR AR AR A AR R kAR AR AR
1o.- 2 3 1,42 n.4n 0.90 1710.18E405
2 -3 3 2.0 .69 n a3y 2302.82E+05
o2 4 5. 0 79 .92 2605.79E+ 0%
AAR KA RRRA R Ak R A A R kAR A AR AR R R R AR ARNA R R R AR AR AR RN AR R ARSI A RN AR AR AR RGN RRA SR ARAR R
As nin=  v.43en’2

As maxs 2.57cn 2

1.5 FR b d (t¥c) 0.u= 2,79Ton
2 FR b d (f*c) 0.5 »12Ton
FR=0.9 PAKRA MOMENTO FLEXIOUANTE
FR=0.8 PARA FUERZA CORTANTE



. TABLA DE ESTRIBOS
ARKRRRAE KRR AR IR AR RRAARRRA IR IR KRN KRR RR RN R R AR HARRIRE *
b= 15 cm h= 15 cm d= 10 cm ' FR=0 .8 ESTRIBOS DE DOS RAMAS

D L R il e L T L T e T e L T P L T T

. s #2 2.5 #3
L L L e T e e )

5.00cm 2.59Ton
ARRRAR AR R AR KRR AR A KA R R R R R R AR AR AR A A R AR AR TR AR AR Rk kRN AR ARk ke k kb kR bk ke k
SM 62.72cm 90.88cm 162.56¢cm
KRR R KRR AR R AR AR RN R AR AR ARARRR A AR IR AR A kR kA Ak Rk kR Ahhk
NOTAS:

fy=2530 Kg/cm™2 para Est. 2

fy=4200 Kg/cm'2 para Est.#2.5,43, 4

s =sep, de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FR b d ( fcx )" 0.5




TABLA DE REFUERZ2O LONGITUDINAL
kiﬂi*iiik***i*i'i*iit'*hiii*itﬁi!iiﬂik‘iitiﬁtiikﬁ‘iiﬁit*.i*iiﬂﬁi*ﬁt‘*ﬁﬁﬁ'**k*'tﬁ

b=-15'cm h= 20 cm d= 15 cm fle= 200 Kg/cm™2 fy= 4200 Kg/cm“2
*ﬁk*ﬁ**‘k*ﬁﬂ***ktitiﬂiiﬂﬁﬁtin*ikﬂiiklﬂii*iik*ﬂ*ﬁhﬂitﬂitﬁ*iﬁ'ﬂﬁ*ﬁlﬁﬁﬁiﬁkkk**ihiﬁﬁ

No. COMBINACIONES DE AREA MR VCR E*I
cm"2 Ton-m Ton Kg-cm®2
Ak RRR A AR AR R AR R AR R R A AR RN R R AR AR AR R AN R RN AR AR AR AN R R Rk Rk kAR AR Ah R
1 -2 #3 1.12 0.73 ¢.89 3502.85E+405
2 -3 #3 2.13 1.03 1.10 4631.28E+05

3 2 W4 2.54 1.19 1.14 5190.98E+05
kﬁtﬁ*.il*ﬁ*ﬁ‘iiﬂh*iiﬂilit*ititk*iiiﬁﬂiﬂ*i**ﬁk*kﬂ*iﬂiti*ii*it*i**tiﬂiﬂﬂtﬁiithﬁitt

As min= 0.53cm’2

As max= 2.57cm”2

1.5 FR b d (f*c)~"0.5= 3.42Ton

2 FR b d (f*c) 0.5= 4.55Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

DE REFUERZO LONGITUDINAL

EAAKENRRA AR R R A kA Rk R AR AR R R AR AR R A AR R R A R A AR AN A R AR AR AR R AR A ARk kA kb kAW
b= 15 em h= 20 cm d= 15 cn £'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2

AARRRRRR IR AR RN R AR AR R R AR R AN AR KRR R AR R R R R R R AR A AR AR R KR AR AR R AR AR R R AR IR Rk R AR Rk hkh

No. COMBINACIONES DE AREA MR VCR E*I
VARIL cm™2 Ton-m Ton Kg-cm*2

kﬁtlﬁlﬂ!ﬂt.‘i.k*ﬁ*ﬁiit.ttktntiiiikﬁiiiﬁttﬂ.iﬁﬂk*ﬂQﬁﬁiﬂit'*tﬂt*ktﬁktﬁi*.i*ﬁttttii

1 -2 #3 . 1.42 0.74 0.99 4131.44E+05

2 -~ 3 §3 2.13 1.07 1.23 5642.92E+05

3 -2 F 4 2.54 1.24 1.27 6424 .48E+05

4 .= # + 1 &4 2.69 1.30 1.27 6696, 55E+05
AARRARR A AR AR AR RARRRRA R AR AR R AR NI AR AN AR ARk d R Ah kA ok kh ok

As min= 0.59cm"2

As max=  3.2lem"2

1.5 FR b d (f*¢) 0.5= 3.82Ton
2 FR b d (f*c) 0.5= 5.09Tcn
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T A B LA DE REFUERZO L'ONG'ITUD I N'A'L
iiiitiii*ti*iihitiiiiii*i*tﬁﬁﬁt*i*tﬁﬂiittititi

*k ko

b= 15 cm’i h= 20 em- d= 15'cm f'c='300 Kg/cm 2 fy= 4200 Kg/cm 2
ﬁ*k'*tﬂik*ﬂﬁﬂ*lﬁ*iﬁiik*ﬁ** *h *h ANk
H-COMBINACIONES DE " AREA MR TR E*T

VARILLA . em’2: - Ton-m’. .- 7. Ton Kg~crn*2

KRk * o ARERRAAA IR RRR A AR ER AR

1.42+ +0:75 :1.09 - .4209.74E+05

2,13 1,095 011,358 §771.86E+05

2.54°. ¢ 1.27°775:1.39 .6583.46E+05

+1 44 2.69 1.34 1.3 ' 6866,59E+05
i*ttt*ﬂitiﬂtiﬁittﬂ***ﬂﬁ'iiiaﬂii*t*ﬁﬁ*iiiiﬁitii**i*t*ﬂ**ﬁﬂ*'ttttitﬂ*i*litiiﬁlkiii

As min= 0.65cm"2

As max= 3.86cm"2

1.5 FR b d (f*c) 0.5= 4.18Ton
2 FR' b d (f*c) 0.5= 5.58Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
HERR AR AR R AR R KRR AR R RA IR A AR R A IR IR AR AR A AR RN R AR AN AR AR AR RA AR AR AR AR AR b hhk
b= 15 cm h= 20 cm d= 15 cm FR=0 .8 ESTRIBOS DE DOS RAMAS

AR AR R AR R AN R ARNR AR R A IR AR A A R AR A kR kAN AR bR AN RR RN R AR R AR AN R AR AR Nk AR R Rk k

#2 d2.5 43 #4
T R L Y T e T T

5.00cm 3.89Ton
7.50cm 2.59Ton
ARk kAR kA R A A kR kAN AR R AN R AR R AR AR AR A AR R AR kA ARk A ARk AR AR R R AR AR ANk k Ak bk wd
SM 24.67cm 62.72cm 90.88cm 162.56¢cm
AR AR R R R AR A AR R R A R AR A AN AR R AR R A R AR T Ak AR R AR R R AR AR R AR AR kAR AR AR AN A kA ko h
NOTAS:

fy=2530 Kg/cm'z para Est.#2
fy—4200 Kg/cm”2 para Est.§2.5,53,#4
sep. de Est.
su =FR Av £y / ( 3.5 b )
4 REVISAR Vu < 2 FR b d ( fc* )° 0.5



TABLA L DE .R:E'F.U.E-R 2.0 LONGITUDIHNAL
Hhh ok

qﬁiﬁiii'ittiiii'ii » EEAERNRRRRIAAR
15 em’ h= 25 cm d=.20 cm- .. £'e=-200 Kg/cm 2 fy= 4200 Kg/em™2
,:w)agggafawgai * KRRk ARk Rk ARk
8 “No, COMBINACIONES DE. AREA N MR VCR E*L
LLA cm”2 Ton-m Ton Kg-cm®2
.i*ﬂﬁt*iﬂi*idﬁiﬁiﬁﬁt**ﬁ*ﬁ*iii*iﬁthﬁhtﬁﬂiﬁdﬂ- * *h
-2 @3 1.42 1.00 1.04 6724 ,98BE+05
2 3 §3 2,13 1.43 1.25 9024.99E+05
3 -2 44 2.54 1.67 1.38 1018.80E+06

. 4 +1 #4 2,69 1.75 1.42 1058,89E+06
ﬂ‘lili***'iAlt*ﬁﬁ*itttiiﬂhtii*ﬁﬁ*i*kﬁiii*ﬁ*ﬁ**ﬁﬂﬂ*ﬂﬁi***ﬁﬁiﬁi*ﬁiﬁﬁﬁ*i**i*iik*itt
As min= 0.71cm"2
As max= 3.43cm"2
1.5 FR b d (f*c) 0.5= 4.55Ton
2 FR b d (f*c)"0.5= 6,07Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

ABLA DE REFUERZO LONGITUDINAL

AR R RN AR kR AR AR AR AR R AR AR A R R AR A AR R A RN A AR Ak kAR AR AR Rk RN A ARk kR R AR dh
b= 15 cm h= 25 cm d= 20 cm ftc= 250 Kg/em“2 fy= 4200 Kg/cm'2

RAER AR RN RRR KRR KRR RRNNRA KRN R RRERR ARk R TN ENRA R K Rahkn Wk

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm™2

AR AR AR R AR AR RA R R R AR AR AR A kAR R AR AR KA R A A AR N R A AR A AR AR R AR R R AN A R Ak Rk kA b h ok
1 -2 %3 1.42 1,01 1.16 7772.88E+05
2 -3 §3 . 2.13 1.47 1.40 1074.03E+06
3 2 404 2.54 i.72 1.54 1229.69E+06
4 -2 #3 +1 484 2.69 1.81 1.59 1284,23E+06
=2 3.96 2.51 1.70 1703.48E+86

5
RRAR AR AR RN KRR A AR AR R AR R AR RS R AR R AR A kR A AR AR A IR R R AR A A AR R AR R R Ak kA Rk kb ko &
As min= 0.79cm"2
As max= 4.29cm"2
1.5 FR b d (f*C) 0.5= 5.09Ton
2 FR b d (£*¢c)“0.5= 6.79Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T ABLA DE- REFUERZO ' LONGITUDINAL
i*iﬁ*ﬁﬂ*iiﬁ*ﬁﬁi*'**ﬂ*‘ﬂ*ﬁ** by hkkok * Rhkhhhhkhk

b= 15.cm -h= .25 cm-. d= 20 cm fre= 300 Kq/cm'z‘ fy= 4200 Kg/cm2
ﬂtiﬂt**ﬂ*ﬁ*ttﬂt*ik*iiiiit**ﬁi*fﬁi‘iﬁiiﬁiiﬁ.'ﬁ*kﬁ‘iiiﬁ*iiﬁﬁ**kﬁt*k*ii***ﬁliiii!it

No, COMBINACIONES DE AREA - MR VCR E*Y
VARILLA cm’2 Ton-m Ton Kg-cm®2

kﬁ*ii*ﬁ*ﬁ*itiﬁi**'tiﬁﬁt*i**ﬁititﬁ***ik!hlﬁtkt'ﬂﬁi*ﬂﬁﬁ****kﬂﬁ*iiﬁi*ﬁ***ii*kiiiﬁﬁi
U § =" 20R3 . 42 1.02 1.27 7901.61E+05
2 .~ 3 #3 2,13 1.49 1.54 1095.531E+06
3 -2 #4 2.54 1.75 1.69 1256,39E+06
-4 -2 # 3 +1 &4 2.69 1 85 1.74 1312.8B6E+06
A1 -2 E 3.96 .59 1.86 1748.69E+06

*iﬁiﬁkt****iﬂikitttk*ﬁikﬁ*it**tkikiiiitili*t*iiﬁi*itkt*#iiﬁ*i*iihitii**tﬁi‘***ﬁi
As min= - 0.87cm’2
As max= 5.14cm”2
1.5 FR b d (f*c) 0.5= 5.58Ten
2.FR b d {f*c)°0. 7.44Ton
FR=0.,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE STRIBOS
L L L e R e P Ty

cm h= 25 cm d= 20 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
ﬁiiﬁ.iihi*lilti**ﬂkitiii*ii*!Qﬂﬁl!ikiitiﬂ**i***k**ﬁikﬁﬁi'ﬂ‘**iiik***tiﬁ*ﬁﬁtiﬂﬁtt
S 32 2.5 #3 44
KAk A kR A A RN R R Rk Rk kR Rk R AR R kA AN R R AR AN AR AR A AR AR KA AR R kAR AR R AR ARk Ak hhkd
5.00cn 5.18Ton
7.50¢cm 3.45Ton
10.00cm 2.59Ton 6.59Ton*
*iiilﬁiﬂhiitAi.iﬁﬂ*'ﬁﬁiiiitﬂﬂﬂﬁi‘hiiﬁtﬁ**iﬁﬁit*lﬂﬁﬁ*ttitﬁﬁi'ﬁﬂ&ﬁiitﬁﬂﬁ**iﬁti'ﬁii
sM 24.67cn 62.72cm m
twi*kﬁi*ﬁ*ﬁkkiﬂtﬂiait*i*ttitt*ﬁtiﬁiAﬁan..tﬁﬁﬁittkﬁﬁﬁ***i*tﬁ****i*tt*tﬁiﬁ*iﬂtiktt
NOTAS:

fy=2530 ¥g/cm 2 para Est.#2

fy=4200 Kg/cm"2 para Est.#2.5,#3, 84
S8  =sep. de Est.

st =FR AV fy / ( 3.5 b )

* REVISAR Vu « 2 FRb d ( fc* }~



TABLA DE REFUERZO LONGITUDINAML
RAREN KR AR kR R L L AL T e

b=-15 cm h= 30 cm d= 25 cm fre= 200 Kg/cm™2 fy= 4200 Kg/cm'2
* * ek

;.. No. . COMBINACIONES DE AREA MR VCR E*X

L VARILLA cm*2 Ton-m Ton Kg-cm"2

KRR KR ARAKRRARA RN R AR R AR AR R R Rk IR ARk Ak ki *
1 -2 £3 1.42 1.26 1.19 1108.15E+06
2 -3 83 2.13 1.84 1.41 1502.91E+06
3 -2 4 2,54 2.15 © 1,53 1705.25E+06
4 2 #3 +1 # 4 2.69 2.26 1.58 1775.41E+06
5 -2 kS5 3.96 3.13 1.90 2302,73E+06

hkkk kAR AR AR AR AR AR AR kN Ak dk N Ahn Rk kb hkrhh bk kA A kb bk ken

As min= 0.88Bcm"2

As max= 4.29cm"2

1.5 FR b d (f*c)"0.5= 5.69Ton
2 FR'b d (f*c)“ 0.5= 7.59Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL

KRR RNRIRR AN AR RN AN KRR AR AN RN AR AR AR AR R KA AN R R A A AN R AR ARk (13331
b= 15 cm h= 30 cm d= 25 cm £'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2
Rk AR R AR AR AR AR AR AR R Rk Rk kAR AR AFR AN AR IR AR RARRRR RN *
No. COMBINACIONES DE AREA MR VCR E+*Y
VARILLA cm"2 Ton Ton Kg-cm*2
ERRRRRRRRR AR AR AR IR RR kAR R AR RN IR R AR AR RN R AR AR AR AR R CANRA IR RN R AR AN R O RRR AR
-2 f3 1.42 1.28 1.33 1262.81E+06
2 ~3 82 2.1 1.87 1.57 1759.07E+06
3 -2 F 4 2.54 2,20 1.7% 2022.00E+06
4 -2 3 +1 #4 2,69 2.32 1.76 2114.54E+06
-2 &5 3.96 3.25 2,12 2832,77E+06

RAR AR A RN R A AR R AR AR R AN R AR A R AR AR AR AN A AR N R AR AR N AR AR AR R AR AR RN AR R AR AR R AR AR A
As min= 0.99cm”2
As maxe '5.36cm"2
1.5 FR b d (f*c)"0.5= 6.36Ton
2 FRb d (f*c) 0.5= 8.49Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T A"B' LA D-E. ..R E-F.U.E R:Z2'0 LONGITUDINAL
nn-nnnatnunnn*nunu\nnnanunan-nat«unnnnnn‘unnnn«nn

) -b="15-cm - h= 30 cm -’ d= 25 'cm” . £'c=.300 Kg/cmn"2 fy= 4200 Kg/cm"2
iﬁ****ﬁﬁii*iﬂﬂﬁli*ﬂitR*Qiiﬁiﬂﬁﬁi*ilikﬁ‘.ki*ﬁiﬁﬁil‘ﬁ*tﬁi.ii*iiﬁﬁit*t'i*..iﬂi*iif.i’

_.No, COHBINACIONES DE 'AREA . MR ~ . VCR E+T
“Ton-m Ton Kg-cm*2

ﬁtﬁi!k*iﬁﬁii*iﬁilﬁ.kiii*ﬁik.tﬁkiiﬁﬁ.t*iﬂtﬂii‘*-ﬁﬁik.ﬁkk"ﬁ.**‘tﬂi.t.'i*!‘itiﬁi'ﬂk
o1 = 2 43 1.42 1.29 1.46 1281, 62E+06
2 i3 T2013 0 1.72 1790,81E+06
3 2 44 2.54 2.23 1.87 2061.61E+06
1 -2 #3 +1 §4 2.69 2,35 1.93 2167, 07E+06
5 2 §5 3.96 3.34 2.32 2900, 79E+06
6 -2 # 6 5.70 4.54 2.32 3774.95E+06

L i L Ty LT T T T
- As min= 1.08cm”2

As max= 6.43cm"2

1.5 FR b d (£*c)"0.5= 6,97Ton

2 FR b d (f*c) 0.5= 9.30Ton

FR=0.,9 PARA MOMEHNTO FLEXIOHANTE

FR=0,8 PARA FUER2A CORTANTE

TABLA DE ESTRIBOS
ARIKRRR R KA R RRRARR KA RN NN RNk kA hk kA kA Ak A A AR R Ak N kA kAN kR kR Rk R R kA RAR R ARk kA A
b= 15 cm h= 30 cm d= 25 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
kAR AR ARk kR R R RN AR R A A A AR RN AR R AN kR A R ARk R ARk R R kb AR R R kAR AR b AR R Ak Rk ke Ak
s 72 2.5 23 =4
Ak kAR AR A RA AR Rk Ak d kAR R A R Rk ke k A Ak bk kA AR AR ARk kR bkt b r e dhdk
5.00cm 6.48Ton
7.50cm 4.32Ton
10.00cm 3.24Ton 8.23Ton#
12.50cm 2.59Ton 6.5%Ton
AR AR AR RN R R AR R R AR A AR AR AR AR AR AR R A Ak Rk Rk R R A AR AR AR A ARk AR kAR AR R R AN R Ak AN
SM 24.67cm 62.72cm 90.88cm 162.56cm
ktiﬁitktiiit'tt!iktﬁi*ﬁiiiliﬁﬁiﬁ!ihlit*tﬁiﬁkﬂﬁﬁ*ﬂ*i.kt*vﬁtiQﬁtﬁitiﬁ*itﬁ&ki**titit

NOTAS:

fy=2530 Kg/cm"2 para Est.§2

fy=4200 Kg/cm~2 para Est.§2.5,83,34

s =sep. de Est.

SM =FR Av fy / { 3.5 b )

* REVISAR Vu < 2 FRbd ( fc* )" 0.5



TABLA DE R R2O LONGITUDIHNAL
kttiﬁitiiﬁ*thitfiktt*tiiﬂ*ﬁkttiit*tﬁtﬁiktttﬁtﬁ***ttﬁﬁiiiiﬁﬁ*t*ttiii*ii*tk'ﬁ.htfﬁ

N b=.15 cm h= 35 cm = 30 cm f'c= 200 Kg/em”2 fy= 4200 Kg/cm"2
KRN ARR KRR AT R RRAR R AR R AR KA RR A AR R T AN ARR AN AR AR R AN KAk R IR Rk Ak ko ko ke ke ke hk ks
No. COMBINACIONES DE AREA MR VCR E+I
VARILLA cm*2 Ton-m Ton Kg-cm*®2
t**niiAilﬂii*ﬁ**kt**iiiﬂﬂtitii**iiﬂ***ﬂktﬁki*iiﬂﬁﬁ*ﬁﬁﬁ'ﬁit*iiii'ﬂitﬂkttﬁﬁﬂiﬁﬁttﬁ
1 -2 %3 1.42 1,53 1.34 1660.19E+06
2 -3 43 2,13 2.24 1.56 2269,68E+06
3 -2 f 4 2.54 2.63 1.68 2585.20E+06
4 -2 §3 +1 #4 2.69 2.77 1.73 2695.10E+06
- 5 -2 &5 3.96 3.88 2.11 3529, 12E+06

REAR R RN A RARRR AT R AR AR NN ARk kR R Rk kAR Ak h kA kAR kN k ke kAR Ak Rk kR A b A
As min= 1.06cm"2
As max= 5.ldcm™2
1.5 FR b d (f*c) 0.5= G.83Ton
2 FRb d (£#c)70.5= 9.11Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

ABLA D E REFUERZO LONGITUDINAL
A RA AR RAR AR AR AR R AR AN A AR AR Rk AR kR A AR A Ak kA kA kb ke ke ok

b= 15 em h= 35 cm d= 30 cm ftc= 250 Kg/cm™2 fy= 4200 Kg/cm"2
AR RN R R A A AR IR AN IR AR R AR R A RRA AR R R RN NNR AR R KRR AR A AR A A Ak A A AR kA bRk Ak Rk kR ARk

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA em"2 Ton-~m Ton Kg-cm©2

kR Rk R R R R R AR R R R R AR R A AR KRR R AR AR RN AR R AR NN R A RN R NN AR R AR AR AR RN R A AR AR AR ARk R
1 -2 83 1.42 1.55 1.50 1871.B7E+06
2 =3 %3 2.13 2.27 1.74 2623,35E+06
3 -2 854 2.54 2.68 1.88 3024.45E+G6
4 -2 83 +1 %4 2.69 2.83 1.93 3166.07E+06
5 -2 #5 3.96 4.00 2.36 4273,38E+06
-2 #6 5.70 5.45 2.55 5583,43E+06

LR R R e R s e R R R s e R Y 2Ty
As min= 1.19cm"2
As max= 6.43cm"2
1.5 FR b d (f*c)"0.5= 7.64Ton
2 FR b d (f£*c)"0.5= 10.18Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TANBLA DE REFUERZO LONGITUDINAL
llﬁk..ﬁﬁﬁl*ﬁiﬂﬁi*Qﬁh*hiii'tlﬁi't*iﬁﬁiﬁiﬁ*ﬁikii!.itii.'.li'iﬂﬁ.i.ﬁﬁ..tiﬁta‘ﬁkiﬁﬂi

b=15 cm h= 35 cm d= 30 cm f'c= 300 Kg/cm'2 fy= 4200 Kg/cm®2
Qtiﬁﬁﬁ..ﬁﬁﬂ*.ﬁtﬁﬁﬁi*ﬁt*ﬁiﬁkﬂlﬁ*#ii.t'itt#tﬁi‘iﬁﬁ..iﬁﬁ *

' No, COMBINACIONES DE AREA MR VCR E*L
VARILLA cm”2 Ton-m Ton Kg-cm"2
'*Rk*"ﬁﬁkﬂﬂﬂQ*Qki.Q.i"tﬁi*ﬁ*tﬂiﬂ*tﬁ‘*i'ﬁﬁﬁiﬂiii.!*ﬂ- * ik
.1 -2 J 1.42 1.56 .64 1897.43E+06C
2 3 82 2.1 2.30, 1.91 2666.79E+06
3 .~ 2 #4 2.54 2,71 2.06 3078.86E4+06
4 -2 #3 +1 § 4 2.69 2.86 2.12 3224 .58E+06
5 -2 #5 3.96 4.08 2.59 4367.82E+06
6 2 6 2.79 5728,92E406

4 5.70 .
OIS PRSP0 S TSI 3 o SUTOTN 4 STOPP S S IR St U e

As min= 1.30cm’2

As max= 7.7lcm’2

1.5 FR b d (f*c)"0.5= 8.37Ton

2 FR b d {f*c)“0.5= 11.15Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
ARRRARRNAR KRN R RARRA AR KRR AR R RN AR AN A R RR R A AR AR AR R AR AR NN RANRAR AR A R AR ANk
b= 15 cm h= 35 cm d= 30 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
L e S e e e ey AARERAR T

S $2 . #
ERRRRRR AR KA AR KRR R R AR AR AR R RN AR AR R AN R AR RN AR R AR RN RN AT RIRENR RN AR R RN AR R R Rk R AR R

5.00cm 7.77Ton
7.50cm 5.18Ton
10.00cm 3.89Ton 9.88Ton*
12.50em 3.11Ton 7.90Ton
15.00cm 2.59Ton 6.59Ton 9.54Tonw
AR R AR R R AN AR KA RN RN RN R AR A A AR R R AR RN AN NN RANANA RN RN KA ANARN AR AR R AN A RN AR R AR R R Ak
Si 24.67cm 62.72cm 90.88cm 162.56cm
liikﬁﬁﬁﬁ‘iﬁﬁiiitﬁ!k*ﬁﬂﬁ*ﬁﬁ.!kﬂl.kiiithﬁtkﬁﬁﬂﬁi‘tttt'i 4 L] kA
NOTAS:

fy=2530 Kg/cm™2 para Est.$2

fy=4200 Kg/cm'2 para Est.$#2.5,#3,34
s =sep. de Est.

S84 =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc* )"



"PABLA DE REFUERZ.O LONGITUDINAL
*ii'iﬂﬂﬁﬁﬁiiiﬁ*****.iiik*ﬁ*iiiiiiiiﬁt'ktﬁﬁuﬁQktﬁﬁttt‘tﬁﬁtﬁ‘t*'ﬁ‘ﬁﬂiit'.k*ﬁ*tﬂk.i
. b="15 ¢m_ h= 40 cm . d= 35.cm .. .flc=- 200 Kg/em™2 £fy= 4200 Kg/cm"2
L anannutnua””annuunuunnuauunnununnnn.nuunnnn

: COMBINACIONES DE AREA 25 MR - VCR E+I

.. VARILLA em“2 Ton-m "~ - . Ton Kg-cm©2
WHRRARKRRKRR AR IR KRR R RA AR A AR R AR R AN AR AR NI AR AN R RN RN AR R R A A AR AR R AR ARk
’ &3 1.42 1.80 1.49 2330.80C10C
43 2.13 2.64 1.71 3206.68E+06
44 - 2,54 3.11 1.83 1663.69E+06
3 +1 44 ..2.69 3.28 1.88 3823.43E+06
ts . 3.96 4.63 2.26 5044 .96E+06

6 5.70 6,28 2.66 6432.44E+06

ti*ttﬁ‘liiik**ﬁhiiiiﬁﬁiiﬁiﬂtiﬁﬁﬁ.tQ'ti*iﬁi'.ﬁ't*i.i‘ltiti*.i'tt.i

As min= 1.24cm’2

As max= 6.00cm"2

1.5 FR b d (f*c)"0.5= 7.97Ton
"2 FR'b d (f%c)"0.5= 10.63Ton

: FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINA
htaﬁ*ttittikﬁhtﬁntﬁAuniﬁkﬁﬁ‘tﬁi‘ﬂiiiiﬂiukti*ﬁt*iin.'iﬁ*ﬂkﬁﬂt'tﬁﬁt‘ttﬁ.'-ﬂi**iﬁtﬂi

b= 15 cm- h= 40 cm = 35 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2
Rk AR R AR AR R A A AR RN R AR IR AR I AR R AR R R AR AR AR KRR AR AR R AR R RN AR AR RN R R kAR AN Ak
. No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm2 Ton-~m Ton Kg-cm*2
AR R AR R R AR AR AR kR b bk A AR kAR A AR AR AR A AR RN R R R R R A A R A AR R R R AR A AR R A AR AR AN R AR A A ddoh
1 -2 #3 1.42 1.82 1.67 2606.06E+06
2 -3 33 2.13 2.68 1.91 1669.75E+06
3 =2 34 2,54 3.16 2.05 4240.77E+06
4 -2 32 +1 d4 2.69 3.33 2.10 4442.91E+06
5 =2 §5 3.96 4.75 2,53 6032.42E+06
6 2 46 5.70 6.53 2.97 7932.80E+06

WRARK AR RN R KR AR AN AR AR R AR R AR R AR R A AR KA A R AR I R R AR A AR A AR R AN AR AN R A RN A AR Rk kA&
As min= 1.38cm™2
As max= 7.50cm’2
1.5 FR b d (f*c} 0.5= 8.,91Ton
2 FR b d (f*c) 0.5= 11.88Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA DE R FUERGZO LONGITUDINAL
'Qkt**ﬂi"kﬁﬁiﬂikt'ﬁ*.itiil."ﬁ*..i‘ﬁﬂﬁiiﬂ.ﬁ**ktﬂﬂkilﬁtk*titﬁttttiikilﬂ'!ﬁﬁ**ﬂ.h*

b= 15 cm h= 40 cm d= 35 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm"2
'k‘ﬁiiitikﬁi*ﬁiﬁiﬁ'ti..*'tﬁﬁﬁt*ﬂﬁﬁtﬁiﬁlt'Qﬁ'*ﬁtﬁiﬁﬂ*Q‘iitl*i*ﬁiii.ﬂﬁitttiiiﬁtttiﬁ

No. . COMBINACIONES. DE AREA MR VCR E+T
. RI cm 2 Ton-m Ton Kg-~cm*2
hk*iﬁtkﬂ**ﬁk.ﬁﬁ.*ﬁt*ﬂ'ﬁi‘ﬁ*kikiﬁﬁﬁli’ﬂkliﬁ*'l.iA*'ﬁkiﬂﬁttiﬁ**ilki'ititiiti.ﬁﬁtﬁﬁ
1 -3 F3 2,13 2.70 2.09 3726,25E+06
2 ~ 2 d 4 2,54 3.19 2.25 4311.73E406
3 -2 F3 +1 # 4 2.69 3.37 2.30 4519.29E+06
| —2- %5 1.96 4.83 2,77 6156.62E+06
5 -2 #6 5.70 6.70 3.25 B125,69E+06

iﬁ*itqﬁiaktttitattiiﬁkﬁaatﬁ*ﬁtﬁﬂhi!itﬁttiﬁ.ﬁitﬁtﬁ.idti.ﬁttﬁ#itiaitttiti'ttniﬁtﬁi
As min= 1.52cm™2
As max= 9.00cm2
1.5 FR b d (f*c) 0.5~ 9.76Ton
2 FRb d (£f4c) 0.5~ 13.01Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
R L T T L e e Y

b= 15 em h= 40 cm d= 35 cm FR=0 .8 ESTRIBOS DE DOS RAMA
P L T L LT T e TS s A AT T L L AR e Y

s #2 . 4
ARAR KRN MR R A AR R A kN R R R Ak e A kAR Rk RN AR N R R AR AN RN AR AR R AN AR AR A kAN R A AN kR

5.00cm 9.07Ton
7.50cm 6.05Ton
10,00cm 4.53Ton 11.52Tan*
12.50cm 3.63Ton 9.22Ton
15.00cm 3.02Ton 7.68Ton 11.13Ton*
17.50cm 2,59Ton 6.59Ton 9.54Ton
ARRARE AR R AR A AR RN AR AR R AR AR R AR A RN AR AR R AR AR R R R R AR AR AR R AN R R AN AR AR A ARk A Ak ko
SH 24.67cm 62,72cm 90.88cm 162.56cm
BRARRERRAARRRRRARR R IR AR RREARRRARRRRRERI R KRR Ak R IR IR RR R AR RRNANR R I IR AR RRARRAA RN
NOTAS:

£y=2530 Kg/cm"2 para Est.#2

fy=4200 Kg/cm"2 para Est.#2.5,43,#4
s =sep, de Est.

sM =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc* }°




T A:B LA ‘D E. REFUERZO LONGITUDINAL
iitﬂiilttﬁilﬁikﬁﬁttkiti**i*ﬂﬁ.tkit*#tﬂtiﬂwﬁakﬁ***i'ﬁ-ﬂit*ﬁﬁ"ﬁtiﬁiiiti'iiktﬁ*inv

SSb="15"cm . "h=.50 cm . .d= 45 cm f'c= 200 Kg/cm 2 fy= 4200 Kg/cm"2
Vo!l1ikt*i***i***k*itiiit*iﬁﬁtiﬁiﬁiQﬁl.ﬁliﬂ.tt*ﬁtl*ili****ﬁiitiiﬁttki**t*ti*t*i!‘

No. COMBINACIONES DE AREA MR VCR E*I
LLA cm”2 Ton-m Ton Kg-cm~2
»klﬂkttt‘kﬂiﬁﬁi*kithit*i*ltiiiﬁtﬁithii*i*ﬁ**ﬁ*itﬁﬂwﬂ*kiRitiﬁitiﬁ'ﬁﬂtt**k’iit.il}
A § P R I 2.13 3.45 2.01 5603.13E40:
2 2 4 2.54 4.07 2.14 6431.40E+06
3 =283 +1 H 4 2.69 4.29 2.18 6722.41E+06
4 -2 #5 3.96 6.13 .57 8973.37E+06

2 #6 . .43 3 10 1158.42E+07
At-un-**tnxt*tantaauaatnhnnuntn:dt*t\ninANnnu*uunmaanuxﬁmnxa«ﬂmui

As min= 1.59cm"2

As max= 7.7lcm”2

1.5 FR b d (f#c} 0.5= 10.25Ton
2 FR b d (f*c)"0,.5= 13.66Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR KRR KRR AR AR AR KRR AR AR I AR AR AR AR R AR RA R KRR KR AN IR AN
b= 15 cm h= 50 cm d= 45 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm“2

KRRARRKRRIANRRRKRRRARRA AR R AARRR AR AN R AT RN RNk RN AR R AR E R R RN RN AR KA R AR AR KRR

No. COMBINACIONES DE )\RE}\ MR VCR E*X
m” Ton~m Ton Kg-cm"2

ARERRR R AN A KR ARR AR AR R RRRRERRRR R R RR AR R KRR AR RAAR AR AR KRR RR AR R RN KRN AR

1 .~ 3 43 2.13 3.48 2,25 6317.55E+06

2 -2 #4 2.54 4,12 2.39 7326.20E+06

3 -2 3+ 1 Foa 2.69 4.35 2.44 7684.64E+06

4 -2 5 3.96 6.25 2,87 1052.71E+07

5 -2 468 5.70 8.68 3.46 1397.90E+07

RN ARk kAR kR R AR R R R R R AR RN KRR A RR I A AR AN AR RN RN R kAR R A AR R Ak Rk kb r kA kA kA h kN Rk k
As min= 1.78cm"2
As max= 9.64cm"2
1.5 FR b d (£*c) 0.5= 11.46Ton
2 FR b d (£*c) "0.5= 15,27Ton
FR=0.9 PARA MOMENTC FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T A LA DE REFUERZO LONGITUDINAL
iiiitiitﬁiilk*ﬁtt*ﬂﬁiaﬂitihiniitwttﬁt.*ﬁﬁtﬁ*nQﬁiﬁﬁﬁahtﬂtaiitti*ﬂtltttaﬁﬁﬁ.tﬁ'tﬁa

5 b=15'cm - h= 50 cm . d= 45 cm £'c= 300 Kg/cn2 fy= 4200 Kg/cm"2
kh*tihiﬂﬁﬁiiﬁ'iﬁ*i!i'tkttit*iii**ﬁkiﬂ*ﬁiitk..kkt!i!tﬂltﬁﬁi*ﬂﬁ'ﬁﬁiﬁ'tﬁ'iﬁﬁ*‘iﬁﬁﬁﬁ

No. - COMBINACIONES DE AREA MR VCR E*I
VARILLA cm” Ton-m Ton Kg-cm“2

L L S b
~3 &3 2.13 3.51 2.47 6403.84E+06
2 -2 44 2.54 4.15 2.62 7435.04E+06
3 -2 #3 +1 ¥4 2.69 4.39 2.67 76801.95SE+06
4 -2 §5 3.96 6,33 3.15 1072,.00E+07
5 -~ 2 #6 5.70 8.85 3.79 1428.22E+07

AR AR AR AR R AN R R ARk A AR R AR AN R R R AR AR R AR AR R AR kA A R AR R A AR AR RANRAANR RS R AR RNk
As min= 1.95¢m"2
As max= 11.57cm"2
1.5 FR b d (f*c) “0.5= 12.55Ton
2 FR b d (f*c) 0.5= 16,73Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLRA DE ESTRIBOS
ARA R ARk kR AR A AR A AR RRRR R AR R RAE R AR RR AR R RN RRARANRRA AR RRRANR AR AR R
b= 15 cm h= 50 cm d= 45 cm FR=Q .8 ESTRIBOS DE DOS RAMAS
AR AR A AR A RN R RN R AR AR R Ak AR R R KA R R A RN RNk ke ok h kR AN R AN R AR AR AR RN AR R AR A AR AN RN AN AR
#2 . 3
AR RN R R AR R R AR RN R AN AR R AR I AR RN AR AR R R AR AR AR AN AR N A AR Rk kA AR AR R AR R ARk &
5.00cm 11.66Ton
7.50cm 7.77Ton
10.00cm 5.83Ton 14.82Ton*
12.50cm 4,66Ton 11,85Ton
15.00cm 3.89Ton 9.88Ton 14.31Ton*
17.50cm 3.33Ton 8.47Ton 12.27Fon
20.00cm 2.91Ton 7.41Ton 10.74Ton
22.50cm 2.59Ton 6.59Ton 9.54Ton
FRA AR R R RS R bR A AT AR RN AR R AR AR R R R A R R AR AN R AR AN R AR AR N R A AR ARk A AR AR AR hkk
sM 24.67cm 62.72cm 90.88cm m
KA KR AR N AR R AR R R R AR A AR AN AN R A AR R R R AR IR AR R A KRR AR AN R AR R Ak R R kA kA AR N R RRAR KRR R kA

HOTAS:

fy=2530 Kg/cm'2 para Est.=2

fy=4200 Kg/cm™2 para Est.=2,5,33,:4

5 =sep., de Est.

SM =FR Av [y / { 3.5 b}

* REVISAR Vu < 2 FRb d ( fc* )" 0.5




T A-B LA DE REFUERZ2O LONGITUDINAL
liﬁiﬁ*ﬁ**ii*kii*liﬁitﬁli*ikﬂﬁi*lﬁi- Kt ok ke e ek hhk kR kh
b= 15 cm.-h=.60 cm d=.55 cm flc= 200 Kg/cm™2 fy= 4200 Kg/cm"2
iiiiiiiittiﬂ!*k!ﬁ‘ii‘tt**iﬂik*litt'Aliiiiﬁi*ﬁittiiﬁiiiiiiﬁtiAihh!ﬁﬁit.ﬂtﬂi*ﬁiiﬁi
“No COMBINACIONES DE AREA MR VCR E*I

#.3 2.13 4.25 2.32 8710.83E+06
4 2.54 5.03 2.44 1003.23E+07
#.3 +1 %4 2.69 5.31 2.49 1049.83E+07
45 3.86 7.62 2.87 1413,31E+07
4

-2 6 70 10,59 3.40 1841.34E+07
kiiiﬂiﬁitﬁ**ﬂﬁ**ﬁi*.ﬂﬁﬁ**tﬁiiﬁﬂﬁﬂt‘t*ﬁ**iﬁiﬁﬁttﬁﬁ!iﬁiiﬁﬂﬁiitttii*ﬁiﬁ!kﬁﬁkﬁﬁ*t.ﬁﬁ
As min=  1,94cm”2
As max= 9.43cm"2
1.5 FR b d (f*c)~0.5= 12.52Ton
2 FR b d (f*c) 0.5= 16.70Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZDO LONGITUDINAL
iii.ﬁittiik'ditkii*tiﬁﬁiiti*iﬁ*tkk Ak Ak * * AhR AR R AR kAR A AR RN

b= 15 cm h= 60 cm d= 55 cm f'c= 250 Kg/:m 2 fy= 4200 Kg/cm*2
lii*i*tﬁ'ﬁiiﬁi.Q*ﬁttti"iﬁ'li*!ﬂtanﬁkitti!ii *k

No. COMBINACIONES DE AREA MR VCR E*YL
VARILLA cm’2 Ton-m Ton Kg-cm~2
ARA R TR RhkhR Rk kR R AR AR R AR AR R RN AR AR AR AN AR AR AR AR AR R AR AR AN R AN A AN NN N IR N R A AR RN bk
1 -2 24 2.54 5,08 2.73 1129, 59E+07
2 2 #3 +1 {4 2.69 5.37 2.78 1185,88E+07
2 # 5 3.96 7.74 3.21 1635.06E+07

2 &6 5.70 10.84 3.80 2186.69E+07
lﬂﬁiﬂii..tt*kﬁt‘ikﬁ*ﬁﬁﬁiiiittﬂiiﬁiilnkittiﬁtl*itk.lﬁii'kﬂttiihlt.ﬁtﬂ'l*'ﬁﬁtiitt!
As min= 2.17cm’2
As max= 11.79cm"2
1.5 FR b d (f*c} 0.5= 14,00Ton
2 FRb d (f*c) 0.5= 18.67Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA DE REFUERZO LONGITUDINAL
e L R R R L T Ty

;.b="15¢cm. h= 60 cm ‘d= 55 cm ['c= 300 Kg/cm“2 fy= 4200 Kg/cm"2

B iitiﬂ*iﬁiiitﬁﬁikkﬂﬁk'lu * hk kR Ak kK * *h * hhkhhhhd
B Nu.n - COMBINACIONES DE AREA MR VCR E*T
LA cm®2 Ton-m Ton Kg-cm' 2

ﬁt*ﬁtﬁitttﬁﬁit'kk'!ﬁi'ﬁ.ﬂﬁihtﬁiﬁ‘ﬂ * *h

= N | =214 2.54 5.11 2.99 1144.84E+07

2 -2 3 +1 #4 2.69 5.40 3.08 1202.34E+07

30 .~2 458 3.96 7.83 3.52 1662,31E+07

4 -2 #8 5.70 11.01 4.16 2229,92E4+07

litlﬁﬂﬁiﬁtitkﬁtt-- kkhkx * RRANN RN Nk ekdeh

As min= 2,38cm"2

As max= 14.1l4cm”2

1,5 FR b d (f*c)"0.5= 15,34Ton
2 FR b d (f*c)"0.5= 20.45Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.,8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
AERRRNIARRRARNR AR IR RN KRR RN IR IR AN R AR AR R A AN IR R Rk ok * hhek
b= 15 cm h= 60 cm d= 55 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
L e e R e L S TR e E LTy

S 2 3 44
AR RA AR R AR R R A R AR R kR AR AR KRR AN AN A R AR AR R R RN RA N KR AR RN AR R R AR AR AR A AR R AR N R Ak ko
5.00cm 14.25Ton
7.50em 9.50Ton
10.00cm 7.12Ton 18.11Ton*
12.50cn 5.70Ton 14.49Ton
15.00cm 4.75Ton 12.07Ton 17.49Ton%*
17.50cm 4.07Ton 10.35Ton 15,00Ton
20.00cm 3.56Ton 9.06Ton 13.12Ten
22.50cm 3.17Ton 8.05Ton 11,66Ton
25.00cm 7.24Ton 10.50Ton 18,78Ton*
27.50cm o 7.07Ton#*
BARR R A kAR R IR R AR AR AR R RN RA R AR KRR RR R AR R AR AR AR AR AR NN KRk kR kAR AR R AR RN R AR RR
24.67cm 62.72cm 90.88cm 162.56cm
ARK AR AR R R R AR AR R R AR R AN A A R R AR AR AR R R AR R A A AR R AR A AR AR AARA XA R AR AR R A AR AN R AN Ak
NOTAS:

fy=2530 Kg/cm™2 para Est.#2

fy=4" Y Kg/cm"2 para Est.$#2.5,#3,44
s o. de Est
SM Av €

y / (3.5b)
* LLVISAR Vu < 2 FR b d ( for )"



TABLA DE REFUERZO LONGITUDIHNAL
ia**itk*tﬂi**ti**ﬂﬁiiﬁiiiﬁkti.iﬁit*kﬁ‘k*‘*iﬁtl.iiﬁli*ﬂ'ﬁit*itittiﬁl*iitkﬁkiiﬁhkﬁ

b=.15 ¢m h= 70 cm d= 65 cm f'c= 200 Kg/cm~2 fy= 4200 Kg/cm"2
ﬁiliﬁiii****iki*t‘ﬁﬁiﬁ**&t***iii*l*ﬁ.ikiﬁ*ﬁtiithﬁlitilit*ﬁi*t*tﬂ‘ﬁﬁ*iitﬁtititttt

No.  COMBINACIONES DE AREA MR vCR E+I

E RIL] cm” T Ton Kg-cm©2
AR E R AR KT RN TR R R E AN R Rk N Ak kA Rk kR AN R AR R AR Rk kR AR AR R kAR kAR kA Ak kkh kA A A kb hhkkk
1 -2 f4 2,54 5.99 2.74 1448.35E+07
2 -2 45 3.96 9.12 3.18 2055,66E+07
-2 46 5.70 12,74 3.70 2697.46E+07

RERRANARARARRNRARRAKKE KRR AR IRARARRRRRRIEIRRRR AR KR ERR IR AR AR AR KRR RI IR RN
As min= 2,30cm°2
As max= ll.l4cn"2
1.5 FR b d (f*c) "0.5= 14.80Ton
2 FR b d (f*c)“0.5= 13.73Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA LA DE REFUERZO LONGITUDINAL

Rk R AR R AR IR R AR AR AR AR R R RN AR AR R AN K AR kAR R AR R AN AR A Ak kR Ak kA Ak kAR ARk AR h k&
b= 15 cm h= 70 cm d= 65 cm flec= 250 Kq/cmz fy= 4200 Kg/cm"2

WA KRR RAR R AR R kA RN R R AR R AR AR AR AR KRR R Ak AR ARk A kA

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm 2 Ton-m Ton Kg-cm“2
KRR R R AR R R AN R AR RN IR RN N Ak R AR R RN AN AR R R AR R AR AR AR A NN AR R RN RN AR RN RN A AR A ARk
1 -2 #5s 3.96 9.24 3.55 2352, 68E+07

2 2 46 5.70 2.9 a.14 3163.74E+07
t.ﬁﬁiiAAAllAtktQ"ﬂi"ta"ait.itﬂ‘ﬁﬁtﬁi.!iﬂi!kitﬁik*iiiiik*iﬁﬂﬁ.i*iﬁiﬁﬁlttﬁﬁ*it'

As min= 2.57cm”2

As max= 13.93cm"2

1.5 FR b d (f*c) "0.5= 16.55Ton

2 FR b d {f*c)“0.5= 22,06Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIRNAL

AR RN IR R AT RN AR R AR AR AR I R AR AR R AR AR AR AR AN AR AR A AR R AR A AR ARk kA RN R AR AR R AR AR
b= 15 cm h= 70 cm d= 65 cm flc= 300 Kg/cm"2 fy= 4200 Kg/cm~2

AR R AR AR AR R IR RN R AR R AR R AR KRR R R AR N AR AR R AR AR R AR AN AN AR AR kR Rk kR kR k ko k

Ho. COMBINACIONES DE AREA MR VCR E+T
VARILLA - Ton-m Ton Kg-cm“2
AR Rk R R AR AR R AR AR AR AR R AR AR AR R R AR AR R R R R AR AR R AR A AN Rk AR N kR AR A kAR R kK kK
1 -2 45 3.96 9.32 3.89 2388.92E+07

2 #6 5.70 13.16 4.54 3221.60E+07
ﬁﬂ.i*.ﬁ&ﬁ*ii*ﬂﬁ*hﬁii*ﬁ**kikt‘lt**ii*kiili*ik*ilﬁ’ﬁit**kittii*‘iﬁ*ktﬁ*iﬁit‘li*til
As min= 2.8lcm’2
As max= 16.71cm"2
1.5 FR b d (£*c) 0.5= 18,13Ton
2 FR b d (f*c) 0.5= 24.17Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




T A B.LA D.E ESTRIBO
t**nitt'ﬁitti**titk*tﬁtﬁ**iittaiiattkktttktktiki***kﬁtt«*i*ﬁinﬁttttklk*ﬁittttiti

i b='15'¢m . h= 70 cm d= 65 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
KRR R A AR RAN AR RI IR AR AR R RAR AR KR AR AR AR R AR R R AR AR R AR ARNRR AR kAR kA F AR
T ] i2 2.5 #3 44
RARRER KRR IR AR AR KRR RARR A AR R R A Ak kA bk kA Ak R AR RN R AR R kAR R R A AR A R AR R kA kR R kAN
5.00cm 16.84Ton
7.50cm 11.23Ton
10.00cm 8,42Ton 21.40Ton*
12.50cm 6.74Ton 17.12Ton
15.00cm 5.61Ton 14.27Ton 20.68Ton*
17.50cm 4.81Ton 12.23Ton 17,72Ton
20.00cn 4.21Ton 10.70Ton 15,51Ton
22.50cm 1,74Ton 9.51Ton 13.78Ton
25.00cm 8.56Ton 12.41Ton 22.19Ton*
27.50cm 7.78Ton 11,28Ton 20.17Ton*
30.00cm 7.13Ton 10.34Ton 18.4%Ton
32.50cm 6.59Ton 9.54Ton 17.07Ton
BAKARARR KRR R RRAARARRRRRRARRARE KR AR KRR AR R AN AR R A RR AR AR ARSI RN RRRR AR AR R R AR
K 24,.67cn 62.72cm 90.88cm 162.56cm
AR RRRFRAR KR AR R R RN R AR R R AR AR h R AR AR RN N AN AR kR kAN AR R A AR AR R AR N AR AN AR AR R R kA kR
HOTAS:

£y=2530 Kg/cm”2 para Est.#2

fy=4200 Kg/cn’2 para Est.£2.%,43,#4
s =sep. de Est.

SM =FR Av fy / { 2.5 b}

* REVISAR Vu < 2 FRb d { fcx )°



A BLAAE DTE CUPR/E'F USER'Z0 LONGITUDINAL
'ttﬁki#itﬁﬁ'*ﬁiﬁ'*kﬂ.ﬁ*ﬁki*iﬁtﬁt‘k*itﬂiikk*tﬂiiii*i*ﬁt*i**k
h=/20.cm <. d=715 cmn f£'e=.200 Kg/cm™2 fy= 4200 Kg/cm"2

- AREA MR VCR E+*I
Kg-cm™2

1.42 0.75 1.04 3782.80E+05

2,13 1.08 1.25 5076.55E+05

4 : d 2.54 1.25 1.38 5730, 76E+05

3.+ 1 J 4 2.69 1.31 1.42 5956.26E+05

3 = 2.84 1.37 1.47 6175.04E+05

4 +1 #3 3.25 1.83 1.52 6741.75E+05

: 7 3. +1 44 3.40 1.59 1.52 6938.59E+05
ankMitw*a:nxﬁttnt*a*aﬁnnn«u*tt*-nt:nttatttwa't*tnttataaaat\n*u*taﬂmn

As min= 0.7lcm"2

As max= 3.43cm"2

1.5 FR b d (f*c)"0.5= 4.55Ton
2 FR b d (f*c)"0.5= 6.07Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL

AR AR AR R R AR R AR AR R AR R R AR R A AN R AR AR R R AR AN AR R AN R AR RN AR R AR A RN AR A A AR ARk
b= 20 cm h= 20 cm d= 15 cm f'c= 250 Kg/em“2 fy= 4200 Kg/cm®2

AR AR Rk Rk AR AR AN R AR R RN R AR R RN R R R A R R R R AR R R R R R A AR AR AR RN AR NANR AR AR AR AN

Ho. COMBINACIONES DE AREA MR VCR E*I
em*2 Ton-m Ton Kg-cm™2
AN RN AR R AR R AR AR AR R AR R R AR R AR AR RN R R A AR R R R AR A AN A AR AR AR AR AN Ak Ak kA
1 ~— 2 #2 1.42 0.76 1.16 4372.25E+05
2 -3 #3 2.1) 1.10 1.40 6041.40E+05
3 2 ¥4 2,54 1.29 1.54 6917.02E+05
4 -2 #3 +1 44 2.69 1.36 1.59 7222 .80E+05
5 4 #3 2.84 1.42 1.64 7523.90E+05
6 -2 4 +21 43 3.25 1.60 1.70 B8312.62E+05
7 =3 §3 +1 §4 3.40 1.66 1.70 8590.45E+05
8 -3 #4 3.81 1.82 1.70 9323.15E+05
9 -2 ¥5 3.96 1.88 1,70 9582, 05E+05
10 .~2 #3 z 4 1.96 1.88 1.70 9582.05E+05
RAARRARKRAR R AR R KA RAR AR AR A AN AR Ak AN R AR A bRk kR Ak Ak ok Rk * L2221

As min= 0.7%cm"2

As max= 4.29cm"2

1.5 FR b d {f*c)"0.5= 5.09Ton
2 FR b d (f*c)°0.5= 6.79Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



: B o T A‘B:L-A5% DB R'EFUERZ.O LONGITUDINAL
i*i**ﬁiiikﬁ**ﬁi‘k***i*tﬂiﬂ*ﬁﬁ*kk**iti'iiiliﬁﬁiikﬁtltti*i*n*tiﬁt*i*ﬁitﬁiiﬁlﬁiﬁtﬁﬁ
\ codie i b=120%cms thai20/em 15 cm i £'c= 300 Kg/em™2 fy= 4200 Kg/cm~2
li**Aiiilﬁ*iﬂi*ﬁikttktﬁk‘it*ﬁkiﬁi*Q*iikil-ﬂ'kﬁilﬁiﬁi**i**tiitﬁﬁt***ﬁtﬁiii*iiﬁii*l

.No. COMBINACIONES DB “AREA MR VCR E*I
“VARILLA: om” 2 Ton-m Ton Kg-cm©2
E lit*ﬂiuﬁk**i**ﬁilti***k*ﬂﬂ *t**‘\**t* A P P Y
] 1.42 0.77 1,27 4444 . 65E+05
4.37 2,130 l.12 1.54 6162, 35E+05
2544 2.54 1.31 1.69 7067.20E+05
243 2.69 1.38 1.74 7384 .B2E+05
4 %3 s . 2.84 1.45 1.80 7695, 81E+05
2874 kY 3 f13.25 . 1.64 1.86 8514.54E+05
Rt I IEUL 0 WL SR IR 3.40 1.70 1.86 8803, 40E+05
3744 T E 3.81 1.88 1.86 9566, 37E4+05
2 #5° 3.96 1.94 1.86 9836.36E+05
243 +2 34 3.96 1.94 1,86 9836.36E+05
2 4 +1 &5 4,52 2.17 1.86 1080, 49E+06
3 #4411 43 4.52 2.17 1.86 1080, 49E+06
-4 #4 1.86 1171, 71E+06

AR R AR AR AR RN AR RN AR AR AR R R R KRRk Rk kA A kR AR AR RNk kR R AN RN Rk kAR kR kR Rk R AR A A kR Rk kR Ak Kk
As min= . 0,87cm"2
. As max= - 5.ldcm"2
1.5 FR b d {£#c)°0,5= 5.58Ton
2 FR b d (£*c) 0.5= 7.44Ton
. FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

e TABLA DE ESTRIBOS
ﬁtq.iﬁﬁikii*i*ﬁiitiiﬁﬁkiﬁktﬁ**ﬁiﬁihﬁtkiiu*ﬁﬁiﬁki‘iﬁiii*‘ﬂﬁﬁ'*iiﬁ*'ﬁ*i*itki*iiﬁﬁﬁ
b= 20 cn h= 20 cm d= 15 cm FR=0 .B ESTRIBOS DE DOS RAMAS

L R L T Y e R et L]

. s 42 #2.5 43
AR AR AR KA Rk AR kAR R R R Ak kA KR A AR AR IR RN R AN RN R kR Rk kAR AR R kAR AR A AR R R AR R AR AN
5.00cm 3.89Ton
7.50em 2,59Ton 6.59Ton*
Akhiii&“t*ﬂithﬂtinﬁt*iiﬁﬁkﬂiiﬂ*ﬂ*iiikﬁnﬁiiﬁ*iiiklk*ﬁ***i*iiﬁﬁiit!ki*ii***iﬂ*il
sM 18.51cm 47.04cm 68.16cm T 121.%2cm
}iiﬁkﬁﬁiﬁlﬁﬁﬂiﬁiiﬁkkt*iﬂi**tﬁ*iﬁiiiiﬂiﬁiﬁ!kiﬂﬁiilﬁtﬁkﬁﬁﬁiﬁkkiit*i*ﬁiﬁﬁiﬂ‘ﬁﬁiilﬁi
HOTAS:
fy=2530 Kg/cn™2 para Est.
fy 4200 Kg/cm™2 para Est.;z 5,33, 34
sep, de Est.
SH =FR AV fy / { 3.5 b )
* REVISAR Vu < 2 FRb d { fcx }" 0.5




LT ABLA DE REFUERZO LONGITUDINAL
FRAERRAEAARRRR AR AN TR AR R R AR AR RR AR AR RN RARRE R IRER KR RRRAI R RN AR
"he 20 ¢m. h=25 cm a= 20 cm t'c= 200 Kg/em*2 fy= 4200 Kg/cm™2
L RRAR AR AR R R AR AR AR R R AR R R AR Rk kAR AR N A AR R AR AN AR A RN R AR R AR A AR ARk kR h Ik kR Rk kR ks

“No. *i. COMBINACIONES 'DE AREA MR VCR E*I

] VARILLA cm2 Ton-m Ton Kg-cm*2
Rﬂi***i‘t*iﬁhi'*tlﬁﬁhk**ﬁilﬁﬁaiikt‘i*ttiitﬁtkﬁi'hdﬁit*ktﬂﬁiﬁi*i*iﬂ*iitﬁ*ﬂkt*tﬁi*
2743 1.42 1.01 1.24 7195,00E+05
3543 2.13 1.48 1.46 9786.47E+05
2.4 4 2.54 1.73 1.58 1111.95E+06
L 283 41 44 © 2069 1.82 1.63 1158.24E+06
4473 T 2.84 1.91 1.67 1203.33E406
2 4 4.+ 43 ..3.25 2.15 1.80 1320.91E+06
3.4 3. 41 44 T.3.40 2.23 1.84 1362.02E+06
34 3.81 2.46 1.97 1469.66E+06
2 45 3.96 2.54 2,01 1507.44E+06
2°#3 +2 %4 3.96 2.54 2.01 1507.44E+06
244 +1 45 4.52 2.82 2.02 1641.63E+06
o 12 -0~ 3 44 +1 #3 . . . 1641.63E+06
kik-kl:liRttt‘ﬁtiﬁﬂitititﬂntﬁ'ﬂﬁ‘ki‘tknttﬂl*k*ti"thﬁk*iik*ﬁ'itiiﬂﬂltﬁtﬂ*itittttii

As min= 0.94cm"2

As maxs 4.57cm"2

1.5 FR b d (f*c)"0.5= 6.07Ton
2 FR b d (£%c)"0.5= 8.10Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE FUERZO LONGITUDINAL

I R L L L L L LA i L
b= 20 cm h= 25 cm d= 20 cm flc= 250 Kg/cm“2 £y= 4200 Kg/cm"2

AR R AR R R R IR NN R RN AN AR R AR RN R A RN AR R RN AR AN AR AR AR AR A AR AR AR AR Rk A NN RN kR R AR ARk

No. COMBINACIONES DE AREA MR VCR EtI
VARILLA cnt2 Ton=-m Ton Kg-cm*2
RANRKRRR R R R R R R A AR R AR AR R R R AR KRR R Ak RN R NI R AR AN R RN AN R RN AR AR AN R R kA bk
1 -2 %3 1.42 1.03 1.39 8167.57E+05
2 =3 83 2.13 1.50 1.63 1140.24E+06
k] -2 §4 2.54 1.77 1.77 1312.09E+06
4 -2 3 +1 %4 2.69 1.86 1.82 1372.64E+06
5 4 E3 2.84 1.96 1.87 1432.,04E+406
6 -2 #4 +1 #3 3.25 2.21 2,01 1588.95E+06
7 ~3 83 +1 d g 3.40 2.30 2.06 1644.49E+06
8 .-3 44 3.81 2.54 2.20 1791.64E+06
9 ~2 %5 3.96 2.63 2.25 1843.8B7E+06
10 .- 2 §3 +2 44 3.96 2.63 2.25 1843.87E+06
11 .-2 #4 +1 4§45 4.52 2.94 2.26 2031.90E+06
12 .- 3 §4 +1 %23 4.52 2.94 2.26 2031.90E+06
13 .- 4 # 4 5.08 3.24 2.26 2209.91E+06
14 .- 2 #5 +1 %4 5.23 3.32 2.26 2256.06E+06
1 -2 #6 2396.66E+06

5 5.70 3.55 2.26
KRR AR KRR AR KRR A AR d AR kR R RRA KRR RRAR KRR AR AR RN AR ARAR IR AR I AR KRR RR R AR
As min= 1.05cm"2
As max= 5.7lcm"2
1.5 FR b d (f*c)°0.5= 6.79Ton
2 FR b d (f*¢)"0.5= 9.05Ton
FR=0.9 PARA HOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



PR TABLAN - DE REFUERZO LONGITUDINAL
k*tﬂli*i!*tﬁii**ii.ﬁ'kﬁlkiﬁﬁikQ**ﬁ*tttﬂiﬁiﬁi*ﬁiﬁ**‘iﬁtki'iﬁi!lﬁﬁﬁ*iﬁﬁﬁ*lﬁﬁ*ii*t'

b= 20. cm:" h= 25 cm - d=.20 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm"2
l*ﬁtﬁﬁk.iiiiiii*ii*i*iﬁiﬁiﬁﬁﬂk*iii*ktiiiﬁiiiti'ﬁ*iiﬂﬁiﬂﬁ*iiﬁﬂ.iﬁﬁi*tﬁlil*ilkii!ﬂ

No. - COMBINACIONES DE ) I\REA MR . VCR E*I
VARILLA cm’2 N~ Ton Kg-cm”2

ikiﬂhlki.itkil.ﬁ*tﬁiitiiiﬁﬁﬁi*ltiﬁﬁiﬁﬁA!iiii**i*iiikﬂiﬁﬁ.ﬂ'k‘ikﬁtiiiﬂﬁi*i‘i.llil
7 FRalet Rn 2 R EERRNES Y 11 1.03 1,62 8285.58E+05
2 =383 2,13 1.52 1.78 1160.20E+06
3 2044 2454 1.79 1,94 1337.03E+06
4 = 2743 +01 24 L. 2,69 1.89 1.99 1399,43E+06
5 = E 3 ST 72484 1,99 2,05 | 1460.70E+06
G o= 2 4 +1 §3 3,257 2.2 2,20 1622. 80E+06
T IR 2 RT3 W Y Y .. 2 3.40 2.35 2.26 1680.26E+06
-3 4 “ 3.81° 72760 2.41 1832.69E+06
-2 5 - L3096 2.69 2,46 1886.87E+06
=L20 0§23 402 3.96 2.69 2,46 1886.87E+06
-2 4 4+ 4,52 3.02 2.48 2082.21E+06
3447 41 4,52 3.02 2.48 2082.21E+06
KRR N S 5.08 3.34 2.48 2267.58E+06
2. 57 +'1 i4 ; 5.23 3.42 2.48 2315.69E+06
2% 6 5.70 3.68 2.48 2462.47E+06
3. 44 °+1 §5 5.79 3.72 2.48 2489.92E406
3 §5 ° 5.94’ 3.80 .- 2,48 2535.24E406
2 25 +1 46 2. 2, 2787.68E+06

18 6.81 4,25 48
kiihﬂﬂiii.*iﬂﬂii&ﬁﬁlitiil**ﬁik*tkt*iiﬁﬂiihﬁhkikiiktiiii*itiﬁkt."ﬁtti.ikiﬁittkﬁ*
As min=. 1.15cm"2
As max= 6,86cm"2
1.5 FR b’ d (f*c)”"0.5= 7.44Ton
2°FR b d (£*c) "0.5= 9.91Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

P TABLA DE ESTRIBOS

il i A AL S b bbb A L L R L T L L LS LT L]
b= 20 cm h= 25 cm d= 20 cnm FR=0 .8 ESTRIBOS DE DOS RAMAS

HRRARER KRR I AR R IR AR AR N KRRk R ARNRA AR AR R KA KR KA R b bbb kAR RN A KRR IR AR NSRRI R AR RN

s =2 .5 #3 #4
T R L L AR Ly T

5.00em 5.18Ton
7.50cn 3.45Ton 8.78Ton*
10.00ch 2.59Ton 6.59Ton 9.54Ton*
AR AR R AR AR R AR AR AR RNk A A kR kR R R AR AR kAR R RN R AR R A AR R A AR AR AR R Rk kA I Rk kAR R kR AN kR
su 18.51cm 47.04cn 6B, 16cn 121.92cm
AR RN AR AR R R kR Ak kR A AR AN R KR R Rk d Rk e AP AN RARRRRAARRARRR R R Atk kA ek kh Rk kN kN kR
HOTAS:

fy=2530 Kg/cm' 2 para Est.=2

fy=4200 Kg/cm'2 para Est.s2.%,73,74

S =sep, de Est.

SH =FR Av fy / ( 3.5 b )

* PEYISAR Vu < 2 FR b d { fc* ) 0.5




. CcTA B LA nE REFUEWNZO LONGITUDINAL

Hkﬁkiﬂkkt‘ ARRARR AN A AR AR AR AR R R RN AR RN AR AN AR AR R A AR R Rk A Ak A bk kAR R R AR ARk d
Sk 20cm s h= 05 em d= 30.cnm f'es 250 Kg/em®2 fys 4200 Kg/cm”2

tﬁiklhhﬁkt.*ﬁ*#'*’f*’**’ti'iiklink’kt'tt‘tl*ﬁik‘..hkii*i**ih*hiﬁﬁﬁkiAikﬁ*iilﬂtii

COMBINACIONES DE AREA MR VCR E*]

- VA cm” on~m Ton Kg~cm”2
h*t*ifﬁhiiiiiﬂi'ﬂ*ﬂQt!iiiiaiiii*ﬁ*tiii*k*i*kkﬁi*i*iltihi.tt*iﬁiﬁ*kﬁiilii**i*ittt
12 .4 § 4 5,08 5,16 3.08 5533,.61E5+0C
13 .-2 5 +1 44 $.23 5.29 3.13 5657.01E+06
14 W= 2 {6 5.70 5.71 3.29 6034.94E+06
15 =3 44 +1 5 5.79 5.78 3.32 6105.86E+06
be 16 -3 45 5.94 5.91 3.37 6223.07E+06
17 .=2 345 ¥1 46 6.81 G.64 3.39 6879.69E+06
‘18, -2 #6-+t1 45 7.68 7.33 3.39 7500.24E+06
19 3°#6 B8088.74E+D6

. 8.55 7.99 3.39
Alﬁikli*ﬁ*iAii*ii**ﬁkltﬁtiikltikiAkA‘AAAklliik*lhﬁh*ﬂ***k**ﬁi**k#ﬂkhﬂkkikii***ii

As min= 1.58cm"2

As max= . 8.57cm’2

1.5 FR b d (f*c) 0.5= 10.18Ten

2 FR b d (f*c) 0.5= 13.58Ton

FR=0,9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTAHTE

TABLA DE REFUERZO LONGITUDINAL

AR RN R RN E RN AR R R AR AR R AR AR R A AR A AN R R A Ak e kAR R R AN AR RN R AR R A A kR A AR R R AR Rk Ak Rk h
b= 20 cm h= 35 cm d= 30 em ' f'c= 300 Kg/cm'2 fy= 4200 Kg/cm"2

AAAR A RARR R AN R AR RN KRR R R AR AR R A ARk kR A A A R kR AR R AR N R kA AR AN A RN R b AR ARk kR Rk Nk

Ho. COMBINACIONES DE AREA MR VCR E*I
VARILLA om’2 Ton~m Ton Kg-cm*"2
ARk R AR kRN R A A AR R AR R AR kR kR R AN AR AR RN AA RN AN AR IR R R Rk ke k kR kAR kA Rk
1 =3 #03 2.13 2.33 2.28 2796.39E+06
2 -2 4§04 2.54 2.75 2.43 3241.71E+06
3 -2 #3 +1 354 2.69 2.91 2.49 3399.90E+06
- 4 B 2.84 3.06 2.54 3555.72E+06
5 -2 $£4 +1 23 3.25 3.48 2.70 3970.38E+06
[ =3 423 +1 24 .40 3.63 2.75 4118.20E+06
7 3 2 4 3.81 4.04 2.90 4512.46E+06
8 -2 =5 3.96 4.19 2,96 4653.31E+06
9 -2 23 +2 24 3.96 4.19 2.96 4653 .11E+06
10 .~2 #4 +1 =55 4.52 4.73 3.17 5164.30E+06
11 .- 3 #4 +1 &3 4.52 4.73 3.17 5164 .30E+06
12 -4 =4 5,08 5.26 3.38 565).76E+06
13 .-2 385 +1 =4 5.23 5.40 3.43 5781.49E+06
4 .~ 2 &6 5.70 5.83 3.61 6173.05E+06
15 .- 3 4 +1 =3 5.77 5.91 3.64 6246,60E+06
16 .- 3 5 .04 6,05 3.70 6368.18E+06
17 .= 2 5 +1 =6 6.81 6.82 3.72 7050.35E+06
g .- 2 6 +1 =5 7.68 7.56 3.72 7695.59E+06
19 .~ 3 ] 8,55 8.27 3.72 8110.83E+06
20 -2 8 10.14 9.50 3.72 9360.98E+06
k**k*iiitikﬁtkhttﬁithﬂﬁiﬁih*iiAﬁiﬁtﬁiihihiitiﬁihﬂhﬂﬂi'h*kﬁﬁ‘tﬂtiﬂiittﬁiiit’iiiit
As ni 1.73¢n’2
As max= 10.29cm’2

1.5 FR b d (£+C) 0.5= 11.15Ton
2 FR b d {f#c) 0.5= 14,87Ton
FR:0.9 PARA MOMENTO FLEXIONANTE



AB A DE ESTRIBOS
ARRRERRN Ak E kR A RR RN R A RA RN AR N ARk AR AR ARk

* AhakAK
b= 20 cm h= 35 cm d= 30 cm " .FR=0 .8 ESTRIBOS DE DOS RAMAS
B R Ty T s

42 . a3 #4
T L L L L T e R T T

6,00cn 7.77Ton
‘1.50cm 5.,18Ton 13.17Ton*
10,00cm 3.89Ton 9.88Ton 14.31Ton#*
12.50cm 3.11Ton 7.90Ton 11.45Ton
15, 00cm 2.59Ton 6.59Ton 9.54Ton
AR AR RN A kAR A R R R R KRN A KRR R R R RN AN AR KRNI R AR R R AR AR R RN N AR AR AR R RN AR AN AN R Ak
SM 18.51cn 47.04cm 68.16c 1.92c)
RAR R R AR A R RN R A R kA kA AR A A AN KRR R AR R R AN SR AN R R R AR R AR R RN R R R AR Ak ANk kR Ak k&
HOTAS:

fy=2530 Kg/cm”2 para Est.#2

fy=4200 Kg/cm™ 2 para Est.42.5,#3,44

5 sep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FR b @ ( fcx )°.0.5



b= 20 cm. h= 40 cm

T A

BLA

d= 35

REFUERZO

cm frte="200 Kg/cm*2

: LONGITUDINAL
u*tﬂ*ﬁiaiﬂﬁﬁahi*k*ittikﬁhﬁiﬁktﬁﬁﬁ**ﬁii*kt*ﬁ#ﬂit*ﬂ*tkhh*ii**i**n'ﬁi*iai&nﬁk**ntti

fy= 4200 Kg/cm™2

ERRARR R AR AR R KRR AR AR RRAR IR RA KRR KRR AR AR R A KRN A AR RRRARARRARRRR R AR RN RN R AR

No. COMBINACIONES DE AREI\ MR VCR EXT
- cm” Ton=-m 'on Kg-cm™2
iAiikkAAlhikﬁitﬁﬁﬁ**iﬁﬁ*****iﬁkt*tiﬁt*hﬂ.iﬁﬁh*i&i**ﬁiiiﬂﬁ*ikkﬁiﬁﬁk**ﬁiit*ﬁﬂtﬂﬁtﬁ
1. .- 2 #.4 2.54 3.17 2.19 3922.40E+06
2 -3 44 3.81 4.62 2.57 5329,97E+06
3 =2 %5 . 3.96 4.78 2.62 5482.58E+06
4 -2 F4. +1 #5 4.52 5.38 2.79 6030,91E+06
o v 47 4.4 § 5.08 5.97 2.96 6548, 53E+06
3 6 —20 85 4+ 1 %4 5.23 6.12 3.00 6682.41E+06
v - 2..86 5.70 6.59 3.15 7089,87E+06
8 ~,-3 #4 +1 §65 5.79 6.h8 3.17 7165.91E+06
9 -3 45 5.94 6.83 3.22 7291, 27E+06
10 ,-2 #5 +1 #6 6.81 7.66 3.48 7986.93E+06
11 -2 +1 #5 7.68 8.44 3.54 B8634.26E+06
A RE RN AR R IR E R R AR KR AR IR AR Ak K AR R AR R IR KRR ANRRAARAA R A AR RN RN KARKRRRA AR AR
~As min=  1.65cm"2
As max= 8.00cm"2

1.5 FR b d (f*c)“0.5= 10.63Ton
2 FR b d (f*c)’0.5= 14.17Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

b=

TABLA

20 cm

h= 40 cm

DE

d= 35 cm

REFUERZO

f£'c= 250 Kg/cm'2

LONGITUDINAL
Y R R e Y

fy= 4200 Kg/cm~2

AR AR AR AR RN RA Rk R AR AR R AR AN KRR AR R AR AR R AR RN KA A AR AR AR NN AR ARk AR

No. COMBIHACIONES DE AREA MR VCR E*[
VARIL| cm2 Ton= Ton ~Ccm*2
**Rlﬁ*ﬂtﬂ'!ltﬂﬂllt**kkltiaktiiiit#ttitﬁttkﬁ*ﬂit*kﬂttiﬁ*tﬂﬁi*ﬁﬁti*iitttﬁ*ﬁikki*!ﬁ
1 -2 # 4 2.54 3.21 2.45 4458.,39E+06
2 -3 F4 3.8l 4.70 2.88 6219,56E+06
3 -2 §5 3.96 4.87 2.93 6415, 14E+06
4 -2 =4 +1 45 4.52 5.50 3.12 7125.33E+06
5 =4 44 5.08 6.12 3.31 7806,46E+06
] 2 £5 +1 ¢4 5.23 6.28 3.36 7984,35E+06
7 -2 %6 5.70 6.78 3.52 8530.05E+06
£ -3 24 +1 =5 5.79 6£.88 3.55 8632.60E+06
9 -3 %5 5.94 7.03 3.60 8802.18E+06
0 .~2 =5 +1 =6 6.81 7.93 3.90 9754.59E+06
11 -2 26 +1 25 7.68 8.78 3.96 1065.83E+07
12 .- 3 §6 .55 9. 1151.85E+07

KRR RA AR AR R R R AR R RR R AR R A Ak kR Rk AR AR Rk kR A kR R ARk ke k R kA kAR ARk kb h kA h ke hkhk
As min=

1.84cm"2
As max= 10.00cm"2

1.5 FR b d (f*c) 0.5= 11.88Ton
2 FR b d (f*c)"0.5= 15.84Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



= W A B LA UDET REFUE R LN GTTUDTINAL
ktﬂQAﬁtkibt*ttiit**iﬂik*tﬁﬁktﬂkitkii ‘ii*iii*i&k!tﬁt**ﬁttttiﬁttittﬁﬂla*-ﬁ**ﬁtt.ﬁt*

b= 20°cm T h= 40 cm d='35"cm £'c=-1300 Kysem™ 2., :fy= 4200 Kg/cm*2

kii{{i A**i*iﬁii***iii*iﬁﬁ*ﬁ*iki*k*.ﬁliii**iiiiithiﬁti*i.i*ﬁﬁliiiﬂt*.iﬁtﬂliﬁﬁi*
T COMBINACIONES DE g - AREA = MRS SVER E+I
T ‘VARILLA coeTemt2 Ton-m Ton Kg-cm“2
k*tliiiﬁlﬁ*iitfﬁ*kﬁt**iii* ANAKA AN Rh kR * KRR RR RN ARAR R R AR Ak kh ok bk hk ke ok
. 1 TR A : 12.54 L3300 22068 E 4523.48E+06
2 P N 3,81 4.76° 3.15 6329.55E+06
3 .- 2 0815 b 3096 4,93 3.21 6530.67E+06
A -2 1 e s 4,82 5.58 3.42 7261.82E+06
5 B U N B . . +5.08 . 6.22 3.62 7964.33E+06
6 = 2TEIB ATV R G 5.23 6,39 3.68 8148,00E+06
K2 Y2 46 : . 5.70 6.91 3.85 8711.96E+06
"8 PR SEEE A I N S 5790 7017 3,89 8818.03E+06
9 s3 .55 TTB.94 7017 3.94 8993.49E+06
- 100 -T2 ET v Y 4 6 6.81 8.11 4,27 9980,26E+06
b 11 T~ 27046 + 1 3 8§ 7.68 9.01 4.34 1091.87E+07
12 -3 1d 6 8.55 9.89. 4.34 1181.38E+07
13, .~'2 . # 8 10.14 11741 4.34 1335,14E+07
14 246 +1 =8 10.77 11.99 4.34 1392.91E+07
ﬁﬁ*ﬂﬁikﬁﬂﬁ*ﬂﬁiﬁAﬁ"iktiilﬁikﬁilﬁii**iii'i**ﬂ*tﬁ'ﬁtklt&kkk**t***tiﬁﬁtihiiﬁi*hkitt
As mi 2.02cm"2
As max=.12.00cm"2
1.5 FR b d {f*c) 0.5= 13.01Ton
2 FR b d (f*ec)*0.5= 17.35Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE
TABLA DE ESTRIBOS
R AR A KRR R AR RN R R kA AR AR R A AR R AR N A R R R AR RN kA A AN R AR Ak kAR RN A AR Rk A kR AR R R ARk A
b= 20 cm h= 40 cn d= 35 cm FR=0 .8 .. - ESTRIBOS DE DOS RAMAS
Rk kAR kR AR A Ak N Rk kR R R AR R A R R r AR AR R AR AR AR R A K AR RN AR R R AR AR R R R R A kR A R AN Ak ANk R Ak k&
5 #2 #3 44
RAAARARARKRA KRR AAN RN ARRR AR R A RN AR AN N AR R AN AR AN AR A N AR KR AR AN R Rk kAN Ak kR kkkh®
5.00cm 9.07Ton
7.50cm 6.05Ton 15.37Ton*
10.00cm 4.53Ton 11,52Ton 16.70Ton*
12.50¢cm 3.63Ton 9.22Ton 13.36Ton
15.00cm 3.02Ton 7.68Ton 11.13Ton
17.50cn 2.59Ton 6.59Ton 9.54Ton 17,07Ton*
FRERARRFIRERAC A AR AR R KA AR AR R P b b a b b h b a b bbbk A hhd kA bk kR kN A ARk kA hk kbbb hhk k& &

S 18.51lcm 47.04cm 68.16cm 121.92cm

kR kN kA kR Ak kA R ARk AR R A AR AR AR kAR A R AR AR R R R AR kAR AR R R R kAR R AN N AR ANR AN AR A R
LOL:
£ 530 Kg/em'2 para Est.=2

200 Kg/cm'2 para Est.#2.5,73,#4

s =sep. de Est.

SM =FRAv fy / ( 3.5 b}

* REVISAR Vu < 2 FR b d { fe* )" 0.5




) TTIA LA .DE RZ2O LONGITUDINAL
uunnnnauunnuﬁnnnuunnun*nunnna'.nnu.nnunuu"uu
7 bei 20 cmiLhel 50 end i d=145 em = £) c= 200 Kg/cm™2 fy= 4200 Kg/cm"2
unuuuaunnnn-ntnunnnnunnnnnn.*uunnnnn"nununu

i Nos 3COMBINACIONES DE: % AREA MR VCR E*T
: : cm"2 Ton-m Ton Kg-cn“2
Aikiﬁﬂihikﬁii't*i‘ilkiﬁ***Qt*ttﬁtﬁﬁ'ﬂtﬁ*i.iiiiitkiﬁtti'i'.ﬂ&kﬁﬁlﬁﬁ(ﬂﬁikliiﬁﬁi*tt
RN N . - 2.54 4.13 2.59 6834.77E+06
03744 3.81 6.06 2.98 9387.18E+06
2§85 A S 3,96 6,28 3.02 9666.66E+06
20084 41045 .00 4,52 7.09 3.19 1067.52E+07
4 #4 < 5,08 7.89 3.36 1163.34E+07
285 +1 §4 5,23 8.10 3.41 1188.22E+07
2 t8 5.70 8.75 3.55 1264.20E+07
3 24 +1 §5 5.79 8.87 3.58 1278.42E+07
-3 %5 5,94 9.07 3.62 1301.89E+07
-2 45 °+1 56 6.81 10.23 3.89 1432.77E+07
8 -2 §6 +1 5 7.68 11.34 4.15 1555.53E+07
© 12 =3 $ 6 8.55 12.41 4.42 1671.13E+07
2 = 1866.42E+07

13 10.14 14,25 4.55
tiifﬁiﬁitiitii*ﬁitilﬂitiﬁiﬁi*iiltk‘ii*ﬂii*Qiﬂ*ﬁﬁitiiﬁiﬁiQttiﬂt'ktﬁ.ti*'ﬁﬂtiiﬁti'

As.min= 2,12em”2

As max= 10.29cm"2

1.5 FR b d (f*c) 0.5= 13.66Ton

. 2 FR b d (f*c) 0.5= 18.21Ton

FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
RAA R AR R AR AR RN A AR AR AR R R AR RN R AR KRR NN A AR AR R AR AR R R R Rk R Ak kNN ARk AR AR AR R AR R A kA
b= 20 cm h= 50 cm d= 45 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm™2
t‘titbl.ﬂ.tiﬁﬁtﬁ.k'hi*ﬁii.tﬁih'itllﬁiAilki‘ﬂﬂlAlt‘ltiiﬂtt*ﬂtlttiﬂkﬁﬁtu*tihtiitiﬁ

No. COMBI!IACIONES DE AREI\ MR VCR E*I
AR cm” Ton-m Ton Kg-cm*2

tﬁ.t.i'ii.‘kktikikh.‘t"**iit.tﬁﬁ‘iiiliﬁliiﬁiiihﬂtQii‘iiﬁﬁtﬁiﬁﬂii*ﬂﬁ.itiiil**iiﬂ
1 -2 e 2,54 4.17 2.90 7659.20E+06
2 .= 3 34 3.81 6.14 3,33 1077.15E407
3 -2 25 3.96 6.37 3.38 1111.97E+07
4 -2 24 +1 38§ 4.52 7.21 3.57 1238.78E+07
5 .- 4 5 4 5.08 8.04 3.76 1361.00E+07
6 -2 25 +1 =4 5.23 8.26 3.81 1393,.01E+07
b o7 s %70 .04 2.97 1492 .45E+07
8 -3 4 41 =55 5.79 9.07 4.00 1509.99E+07
e -2 6 9.94 9.28 4.08 1540.6BE+07
1 - H F = 0 6.81 10.50 4.35 1713, 64E+07
1T .- 2 19 R B 7.68 11.69 4.64 1878.75E+07
12 .- 3 =4 8.5% 12.84 4.94 2036.79E+07
l" =2 =8 1v.14 14.85 5.09 2309.50E+07
2 6 41 -3 10,77 15.61 5.09 2412.37E+07

PR S SUS TN P ST PPPURR PO S S0 STt TS e M
As pin- P2 37emT2
As max= 12.86cm”2
1.6 FR b d (f#*c) 0.5~ 15.27Ton
2 FR b d (f*c) 0.5= 20.36Ton
FR=0.9 PARA MOMENTO FLEX1OMNANTE
FR=0.8 PARA FUERZA CORTANTE



o T A BLA.-DE REFUERZO"LDNGITUDINA
kiitﬁkitcthikﬁilkkﬁatﬂt*kiia*kut*iiiktiﬁwﬁﬁtﬁ*titithikkﬁiﬁitai*t*kaﬁ*a:*iﬂ*hauii
ChE205em “h= %0 cm: -.d=’ 45 cm fic= 300 Kg/cm™2 fy= 4200 Kg/cm“2
*titi*ntuaitkiit'ﬁittﬁ‘ﬁit*!**Qi*i'ﬁ!ﬁtiiiﬁ*i**ﬁ*itﬁi**iiittt**iiii*iﬁﬂ*kkik**tk

1 No, coMBINAcIoNEs OE <7 ARER MR VCR E*1
e ¥ S cm’2 ‘Ton-m Ton Kg-em©2
klikkihk*ﬁik**iii**i*t**i*ikt*iti*iiiﬁtﬁt‘ kR ok * kAR Rk khkhk
: o -3 e 3,817 276,20 3.65 1094, 08E+07
245 3.96° 16.43 3.70 1129.76E+07
20k 4,52 7.29- 3.91 1259.8BE+07
N 5.08:% 708,14 4,12 1385.49E+07
2E S 5.23°7° . 18,36 4.18 1418.42E+07
-2 6 15.70 9.06 4.35 1519.77E+07
3 4. 5.79 9,20 4.38 1538.87E+07
23 BB G..5,94 9.42 4.44 1570.49E+07
2. 5 6,81 10.68 4.76 1748.97E+07
25§60 S8 77,680 011,920 . 5.09 1919, 68E+07
346 2 - 8.55 13,12 5.41 2083.41E+07
-2 8" 10.14. 15.25 5.58 2366.60E+07
2 6

213 # +1 48 110.77 16.06 5.58 2473.65E+07

kﬁ*ilhiﬁ*ﬁ*i*ikﬁ*ﬁt*ﬂititi‘iii*ii*ﬁiittttiﬂﬁi***ti*kiitﬁl*ii***i*ﬁti.i*i**!itiii

As min=. 2.60cm"2

As max= 15.43cm"2

1.5 FR b d (f*c)"0,5= 16.71Ton

2 FR'b d (f*c) 0.5= 22.31Ten

FR=0.9 PARA MOMENTO FLEXIOHANTE
- FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
Ak bR R AR Rk Rk Rk kI R R R AN R AR AR AR R AR R R R Ak AR kA R A AR AR kR AR R R R AR R AR A R kR kR A k&
b= 20 cm h= 50 cm d= 45 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
RN AR AR AR R Rk kR R kAN Rk R AR AR kR A AR A AR A Rk kA kR kA Ak kb k ke kA ARk Rk kkhk kN kR k
5 42 #2.5 #3 #4
AR AR R AR AR Rk R kAR kAR R R A A R A AN AR AR R A Ak R A kA R R AR R AR R AR AR AR I AR AR R AR AR ARk ek
5.00cm 11.66Ton
7.50cm 7.77Ten 19,76Ton*
10.00cm 5.83Ton 14,82Ton 21.47Ton*
12.50cm 4.66Ton 11.85Ton 17.18Ton
15.00cm 3.89Ton 9.88Ton 14.31Ton
17.50cm 3.33Ton 8.47Ton 12,.27Ton 21.95Ton*
20.00cn 7.41Ton 10.74Ton 19.20Ton*
22,50cm 6.59Ton 9.54Ton 17.07Ton
AR AR AR R Ak kA kAR N A MR R AR R A I Ak ke kh kA AN AR R Ak kA kA Nk ko kR kAR Rk adhk ke hhhhkkh b A&
514 18.51cm 47.v4em 68, 16cm 121.92cm
RARAA I KR IINCA R AR R ANRARRA A AR R AR A AR R AR A A S F AR AR AR RN A AR A IR AR R AN R R AR AR AR Rk A R Ak kA hE Rk

NOTAS:

fy=2530 Kg/cm'2 para Est.§2

fy=4200 Kg/cm’2 para Est.#2.5,213,34

k: =sep, de Est.

S =FR AV fy / { 3.9 b )

4 REVISAR Wu « 2 PRl b d { for )" 0.




& TT ABLA DE REFUERZO LONGITUDINAL
tii'itiﬁitti RRRREAR * kwk

. b= 20 cm- h= 60 cm d= 55 cm flc= 200 Kg/cm™2 fy= 4200 Kg/cm 2
.w*.aaaﬁawtt**tattt«inttat««*naaa«naa-u hh e
- No. ' "~'COMBINACIONES DE AREA MR VCR E*I
- VARILLA cm®2 Ton-m Ton Kg-cm™2
a-na REKNRAIANRRARARNRR AR * ARRRERRK
1 =3 44 3.81 7.50 3.38 1467.81E+07
2 2 #5 3.96 7.78 3.43 1512.74E+07
RE 2 44 +1 45 4,82 8.80 3.60 1675,36E+07
q 4 44 5.08 9.81 3.77 1830.61E+07
5 2845 +1 44 5.23 3.81 1871.04E+07
6 2 6 5.70 3.96 1994.77E+07
7 I 84 +1 #5 5.79 3.98 2017.98BE+07
8 3 §5 5.94 4.01 2056.31E+07
9 2 §5 +1 46 6.81 4.29 2270.8GE+07
10 2 36 +1 §5 7.68 4.56 2473.26E+07
11 3 #6 8,55 4.82 2664,50E+07
12 2 48 10.14 5.30 2990.87E+07
13 2 46 +1 #8 10.77 19.01 3112.33E+07

. 9. 5.50
h'Althllitﬁiiiittﬁkiiitﬂiitﬁik!ﬂiﬂﬁl'ﬁﬂﬁt‘!iit‘liiﬂl*iiﬂttiﬂit'i!t't.iﬁ*'tittti'

As min= 2.59cm"2

As max= 12.57cm"2

1.5 FR b d (f*c) 0.5= 16.70Ton

2 FR b d (f*c) 0.5= 22.26Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZ2O0 LONGITUDINAL
ARRERARRRARRARRRK AR RARRRRAARRAXARRARARAAARARAARRAAALARARARAAANAARAARAGAKMAMARARKARAR
b= 20 cm h= 60 cm d= 55 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm™2
RARARR AR AR AR R R RN RN R R R AR R AR ARk kR Rk kR kb kde R hkkk

No. COMBINACIONES DE AREA MR VCR E#*X
VARILLA cm”2 Ton~m Ton Kg-cm©2

AR R AR R kAR AR AR R R AR AR AR AR R A AR A A AR R R AR R R KR AN KRR R AN AR AR ARk kAR b AR A ARk h
1 =3 § 4 3.B1 7.58 3.78 1663.81E+07
2 =2 5 3.96 7.87 3.83 1718.64E+07
3 -2 4 +1 £S5 4,52 8.92 4.02 1918.83E+07
4 -~ 4§ 4 5.08 9.96 4.21 2112.42E+07
5 -2 &5 +1 &34 5.23 10.23 4.26 2163.23E+0Q7
3 -2 26 5.70 11.09 4.42 2319.76E+07
7 =3 84 +1 5 5.79 11.25 4.45 2349,.29E+07
8 -3 &5 L.94 11.53 4.51 2398.19E+07
o -2 5 +1 56 6.81 13.08 4.80 2674.5RF+07
10 .- 2 ¢ +1 35 168 14.59 S.10 2939.51E+07
11 -3 %6 8.LC 16.07 5.39 3194.16E+07
12 -2 58 10.14 18.¢68 5.93 1635.68BE+07
13 2 #6 +1 38 10.77 19.68 6.14 3803.26E+07

i.t‘itl.it.'iiitthtﬁ*.ﬁﬁi**iittiﬂtlt"!'!t"’k*'lQQthtit’itllﬂﬁ*‘*ii‘ttli.t‘ilh
As min= 2.90cm"2

As pax= 15.71cm”?

1.5 FR b 4@ (f*¢) 0.5= 18.67Ten
2 FR b d (f*c) 0.5= 24.89Ton
FR=0.9 PARA HOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA. DE REFUERZO

fic= 300 Kg/cm 2

LONGITUDINAL

AR KA RRR AR AR R KRR R R AR R AR AR AR R R R AN RN AR AR KR EAN IR R I AR RN R KA NI AN IRk R R A Rk Rk k

b= 20 cm * h="60 cm d= 55 °cm fy= 4200 Kg/cm“2

T T L R g s L L Lt Lt s L T T P

o, COMBINACIOHES ‘DE

E*I
Kg-cm®2

RILLA en’2 T Ton
kﬁtﬁtilﬁhﬁh*'ﬁi*i**ﬁ*Aaﬁﬁ**ﬁ*ﬁktﬁiiiitittﬁﬁkii’*ﬁiﬁﬁtﬁiﬁdxka*ittitt‘tttﬁiaakttiii

-3 4
20 -2 5
3. .- 2 FEEEN Kt I -0
4 .- 4 4
S5 e 2 S+ 1d4
! 6 .= 2 6
7 =3R AT+ LS
8 -3 5 " 4
9 -2 86 + 146
S107 .~ 27860+ 1 EB
I R
. 120 -2 48
s a3 .-z 6 +1 38
2 10

AREA MR VCR
ox 3481 7.64 4.14
3.96 7.93 4.20
4.52 9.00 4.41
5.08 10.06 4,62
-5.23 10,34 4.67
5.70 11,22 4.85
5.79 11.139 4.88
5.94 - 11,66 4,94
6.81 13.26 $.26
7.68 l4.82 5.58
8.55 16.35 5.91
10.14 19.08 6.50
10.77 20.13 6.73

1687.57E+07
1743. 64E+07
1948, 55E+07
2147, 00E+07
2199.13E+07
2359.85E+07
2390.19E+07
2440, 44E+07
2724.80E+07
2997.90E+07
3260.81E+07
3717.96E+07
3891,50E+07
5159, 28E+07

14 15.84 2B.05 6.82
kl!iikﬂi*itﬂiﬁ‘liﬁﬁﬁaﬁitht*iﬁiiﬁﬂtkhikt&ﬁiﬁaﬁﬂiii.iit*dti*iiitﬂﬁiﬁﬁiﬁtihiiiliﬁti

As min= . 3,18cm"2
As max= 18,86cm"2

1.5 FR b'd (f*c)"0.5= 20.45Ton

2 FR b d (f#*c) 0.5= 27.27Ton

FR=0.9 PARA MOMENTO FLEXIOHANTE

FR=0.8 PARA FUERZA CORTANTE



TR BLA I)E i ESTRIBOS

'it*ﬁltdi*ltslﬁinkia.i&iiiiﬁiiiiﬁi*tniﬁﬂt‘ﬁiﬁ*il*ti**i*ﬁ*iat*ﬁﬁﬁi*iiﬁt*i*ﬁﬁiakit
20 e’ i ne 607 .Cm .d=55 cm?... “FR=0.7,8 .. " ESTRIBOS. DE.DOS:RAMAS

ktﬁtitﬁ1iiiiﬁifliAi*'itﬁ*ﬁﬁiitiﬁitkiki‘ * ThkRK *k ST

5. 42 #2. 5 43 #4
AARK AR RA R AR AR R A A KA SRR AR R AR AR AR AR IR ARERA AR R AR RREA AR AR NARRRAE R E A RRN AR

5,00¢cm 14.25Ton ..

7.50cm 9.50Ton 24.15Ton*

10.00cm 7.12Ton 18.11Ton 26.24Ton*

12.50cm 5.70Ton 14.49Ton 20.99Ton

15.00¢cm 4.75Ton 12.07Ton 17,49Ton

17.50¢m 4.07Ton 10.35Ton 15.00Ton 26.82Ton*

" 20.00cm 9.06Ton 13.12Ton 23.47Ton*
22,50cm 8.05Ton 11.66Ton 20,86Ton
25,00cm 7.24Ton 10.50Ton 18.78Ton
27.50cm 6.59Ton 9.54Ton 17.07Ton

REA R A AR R R RRAR R A s LR RRERRARARRRIRRRRA R AR R ARk K KRRk kR ANk ek ok kA kR Rk
s 18.51cm 47.04cm 68.16cm 121.92¢cm
Kk E IR R kAR R R AR KA L AR A AR AN R R AR R KRR R AR RN AR R KRR AR R A ARk kR kkhh kR Rk hh ARk hk
HOTAS:

£y=2530 Kgscm”2 para Est.#2

£fy=4200 Kgscm’'2 para Est.#2.5,#3,44

s =sep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR vu < 2 FRb d ( fc* )° 0.5



ST AB LA D F REPUERZO LOR S 11T uUuD)RAL
kiAAgAAkkAﬁl*ﬂﬂkﬁthiﬁlii‘*ﬁiiﬂﬁ.khkitiﬁill‘ﬁ*itiiﬁtﬁiitlﬂtﬁtlAﬂh**tﬁoktittﬁktﬂﬁ’

v 220 .cm: h="70 cm . d= 65 cm fle= 200 KRg/em’ 2 fy= 4200 Kg/em®2
DAa*akikih*hhﬁﬁklliﬁﬁhlAiitAitﬁtt‘ﬁﬁt.tkaﬁ.ttthﬁﬁtﬁiﬁniiiithiﬁtﬁit'ﬁi*"ttﬁwtttﬂ

HD. ., COMBINACIONES ' DE. I\REA . MR VCR E*I
VARILLA cm®2 Ton~m l'en Kg-cm~2
*ﬁﬁtkkikk*iillﬁkiﬂﬁ'ﬁkiiﬁi*kﬁktﬂk*!*i*iii*kt'kﬁﬂtlt‘ﬁﬁ*iﬁilliﬂﬁﬂbﬁkﬁili!'ﬁﬁl'ki‘
A.® 4 3.81 8.94 0 2122.99E407

£ 5 3.96 9.27 J A3 2189.34E+07
RTINS 4,52 10.51 4.00 2430, 20E+07
Bl ©. 5008 11.73::-4.17 2660.76E+07
LA RS R s 523 12.05 4.22 2720.96E+07
# 6. 5,70 13.06 : . 4.36 2905, 54E+07
YE4TEL 4 s 5.79 13.25 4.39 2940.21E+07
B - TN 5.94 13.56 4,43 2997.53E+07
§5 4108 6 _6.81 .. 15,38 4.70 3319,19E+07
E 64174 ,7.68 772 17,15 .. 4.96 3624.00E+07
el 8.5 18.87 5.23 3913.78E+07
48 10:14 . .21.91 5,71 4409.39E+07
PRCIEEIS I -1 10.77 2 4594 ,91E+07

. 3. 25 3.08 5.90
"ki ﬁiﬁii‘Q*ﬁt*ﬁﬂ*ﬁﬁ'ﬁli.*tliii*i**ii'iiitﬁﬁ*t‘**i.ﬂﬂﬁ"ﬁiiﬁii**iﬂ'ttﬁiﬁitkt'il
g As min= “3.06cm”2
“A8 max=.14.86cm"2
~1/5:FR b-'d (f#re) “0.5= 19.73Ton
<2 FR.b-d.(f*c)"0.5= 26.31Ton
FR=0,9 PARA MOMENTQ.FLEXIOUANTE
FR=0.8 PARA FUERZA CORTANTE

: T A LA DE REFUERZO LONGITUDINAL
itﬁttﬂtﬁiﬁﬁtﬁitti*ﬁﬁ‘ilihﬁiﬂﬁiii'tiitt.itiii.itiititii.iitiii'*ﬂﬂtIi'i*iﬁﬁh*ﬁitl
E b=:20:em.. ha 70 em d= 65 cm flc= 250 Kg/em™2 fy= 4200 Kg/cm"2

ﬂtﬂ‘hhk.ﬂi*ttkiAi*iittnﬂﬁi'hltt‘tnﬁtiiiﬁiﬁﬁiﬁtﬁ*ﬁﬂttitﬁ*kittiﬁii*ii'ihtﬁﬁ.ﬁ'ﬁf*t

Ho. | COMBINACIONES DE AREA MR VCR E%I
) VARILLA cm®2 Ten-n Ton Kg~cm*“ 2

ﬁtitﬁtli*'ﬁikti*'iﬁint*it**iiﬁiﬂ!itiﬁhtikiﬂtﬁitﬂi*ktkiitiikﬂﬁati'tk*ﬂaniu*i*ﬁﬁii
i 44 3.81 9.02 4.23 2383.92E+07
5 3.96 9.36 a.29 2463.64E+07

54 +1 =5 4.52 10,63 4.48 2755.21E+07

§4 - - - 5.08 11.88 4.67 3037.93E+07

5 +1 #4 5.23 12.21 4.72 3112.25E+07

i6 5.70 13,25 4.88 3341.52E+07

P4 +1 =5 5.79 13.44 4.91 3384.82E+07

£ 5 5.94 13.77 . 4.96 3456, 56E+07

£5 +1° 46 6.81 15.65 5.25 3862.85E+07

=6 +1.:5 7.68 17.49 5,55 4253.65E+07

=6 8,55 19.30 5.84 4630.41E+07

=8 10.14 22.51 6.38 5286.61E+07

=6 +1 =8 10,77 23.75 6.60 5536.11E+07

= 15.84 33.06 7.35 7365, 04E+07

[
T L Ly O R P A Y S PSR N ey
As nin= 3J.43cm’2
As max= 18.57cm"2
1.5 FR b d (f*c) 0.5= 22,06Ton
2 FR b d (f*c) 0.5= 29.42Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE



P TOAGB L A DEZISRBF U.E RZO LONG TP D | KA
liktklitkﬁtiﬁ*lﬂ.Rtiﬁditti*ﬁi*iﬁhﬁ.i'tﬁ’***.i‘iiﬁl'*t'i*-tli*llu-i-~vi“-«tntlat
- =120 ¢m . 70:6m d=" 65 cm Eles: 300 Rg/em”2 fy= 4200 Kg/cm"2

'k*ii‘.i'ﬁﬁiﬁi'*.ﬁiiiﬁﬁﬂﬂilﬁiiﬁifﬁﬁiiﬁ.ﬁﬁlkt'tiitkttiitklikﬁkiitﬁ&i*ittitt*‘ﬁt*i
COMDXNACIONES DE AREA MR VCR E+1

B IVARILLA * cm'2 Ton-m Ton Kg-ca'2

"\itﬂk%*kﬁtﬁblkhi!lDf)*Qiﬁttﬁﬁhﬁ*iiil’ﬂ**ﬁﬁtﬁ*i*tkt*ﬁﬁ * kR R kRN L 3d
3 =384 .3.81... 9.08 4.64 2415.35E+07

2 2. K5 3.96 9.42 4.69 2496,73E+07

s 2000414 8 4.52 “10.71 4.90 2794,63E+07

-4 4 -1 5,08 11,98 5.11 3083,88E+07

- 2085+ 1 44 5.23 12.32 5.17 3159.98E+07

"6 2 N6 5.70 13.37 5.34 3394.89E+07

7" 3 k4 +1 45 5.79 13.57 5.38 3439,28E407

8 3 45 5.94 13.91 5.43 3512.86E+07

9 2 65 +1 46 6.81 15.83 5.75 3929.95E+07

10 2 6 +1 45 7.68 17.72 6.08 4331,.82E+07

11 3 46 8.55 19.59 6.40 4719.87E+07

12 2 98 10.14 22.91 6.99 5397.14E+07

13 2 36 +1 ¢8 10.77 24.21 7.23 5655, 11E+07

14 2 10 15.84 34.04 8.06 7553.66E+07

i*iil.ﬁﬁﬁﬁ**ﬂiiiﬁﬁﬁ.thiilﬁ*tiﬁﬁﬂk'kitkiﬂﬁki*QﬁkiiiQ*t*t*lt*iﬁti*iiﬁii*itﬁﬁ*i‘ﬁiﬁ
As min= 3.75cm’2
As max= 22.29cm’2
3.5 FR b @ (f*c)“0.56= 24.17Ton
2 FR b d (f#*c) 0.5= 32.22Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



. 1o LA DE ESTRI BOS

AP AR KA AR KA AN R Ly ey e T T ST T T Y
b= i h= 70 cn d= 6n cn FR=0 .8 ESTRIBOS DE DOS RAMAS

.uua;»numhnuaaummuia..n,Aan‘u“.“mnttut*nnetannenrntanun.unuit*

S 5 43 24
KARRE IR AR RR KA ARA RN AR R A KRR R E AR AR Rk kKRR A AR R AR AR KRR A RN AR R KN RRA IR NRARR AR AR S A AR

5.00cm 16.84Ton
7.50ch 11.23Ton 28.54Ton*
'10,00cm 8.42Ton 21.40Ton 31.01Ton#*
12.50cm 6.74Ton 17.12Ton 24.81Ton
15,00cm 5.61Tan 14.27Ton 20.68Ton
17.50cm 4.81Ton 12.23Ton 17.72Ton 31.70Ton*
20.00cm 10.70Tan 15.51Ton 27.74Ton*
22.50cm 9.51Ton 13.78Ton 24.65Ton
25.00cnm 8.56Ton 12.41Ton 22.19Ton
27.50cm 7.78Ton 11.28Ton 20.17Ton
30.00cm 7.13Ton 10.34Ton 18.49Ton
32.50cm G6.59Ton 9.54Ton 17.07Ton
AR kAR R AR A RAARAR AR A AR AN ARk RN N AR A ARk Ak kR kAR h ko h AR ARk kR Wk kb h ok d ok
SM 18.5lcm 47.04cm 68.16cm 121.92¢m
A kR A kA RAN R R LN A RAR RN Rk kA kAR A kA kA A d kA h kR ko h bk kA d Rk h kb bk hhdok
NOTAS:

fy=2530 Kg/cm™2 para Est.#2

{y=4200 Kg/cm 2 para Est.#2.5,#3,344

S =sep., de Est.

S =FRAv fy / ( 3.5 b}

* REVISAR Vu < 2 FR b d ( fc* )" 0.5



TABLA

D E

REFUERZZO

LONGITUDINAL

q:an*«-aaaoaaa**

*

b= 45 cm h= 120 cm
AR AR AR R AR AR RRRR AR RR AR AR IR RRRR AR AR R AN AR AR RN AR A AR Ak RN AR AR AR R

No. COMBINACIOHNES DE

‘d=" 115 cm

RAXKARKIRE

AREA

£'c="250 Kg/cm™ 2

¥R

VCR

PR SRR F AT S22 S 2R 2]
fy= 4200 Kg/cm~™2

E*1
Kg-cm”2

ILLA cm’2 Ton=m Ton
RARRANN AR Ak R kAR kAR A AR A AR R kA AR kA kAN kAR Ak kN R A Rk kb kW bk ek hd ke h

1 .-3 ¢8 15,21 63.72 11.81
2 - .-2 #10 . 15.84 66,25 11.96
3 o~ 2 #8401 §10 18,06 75,12 12.49
4 =4 H 8B : 20.28 83.89 13.02
S TN= 2 H 107+ LT B 20791 86,36 13.16
6 - -2 ¥ 12 DT 22.80 93.72 13.61
7 =38 110 23.13 94.99 13.69
8 ..-3 {10 i 23.76 97.43 13.84
9 .= B5-g B 25.35 103,53 14.22
10 .= 27§ 8% 2:°4:10 25,98 105.93 14.37
11 .= 2 74104+ 17§12 27.24 110.71 14.67
12,00~ 4.4 8241 4:10 28.20 114.23 14.90
137°0,= 37410 +.1° 4 8 28.83 116.70 15.05
147 .= 6 .48 30.42 122.63 15.42
157 .,="2°§12 +'1 4 .10 30.72 123.75 15.50
6.~ 37°.4.8° + 2. § 10 31.05 124.97 15.57
17:.='4. # 10 31.68 127.30 15.72
8/ ,-5 48 +1 #10 33.27 133.14 16.10
195 =23 § 10+ 2. § 8 33.90 135,44 16.25
200 .- 3§12 34.20 136.53 16.32
21- .= 3 410+ 1 # 12 35.16 140,01 16.55
22 -7 48 35.49 141.21 16.63
23 .-4 . #8 +2 #10 36.12 143.48 16.78
24 .= 4 §10+ 1 §8 36.75 145,74 16.93
25 -2 #1100+ 2 §12 18.64 152.48 17.38
26 .- 3 ¥8 + 3 4§10 38.97 153,64 17.46
27 .- 5 §10 39.60 155.87 17.61
28 .- 4 §10+2 4§38 41.82 163,64 18.13
29 .- 3 §12+ 1 # 10 12.12 164.69 18.20
30 .- 4 %10+ 1 § 12 43.08 168.01 18.43
31 -5 #10+1 48 44.67 173.48 16.81
32 .- 4 412 45.60 176.65 19.03
33 =3 4210+ 2 # 12 46.56 179.90 19.26
34 -6 410 47.52 183.14 19,49
35 -3 §12+2 {10 50.04 191.54 20.09
36 .- 4 #12 + 1 §10 53.52 202.93 20.49
7 -5 #12 7. 14. 20,

2977,71E+08
3082.42E+08
3443,.87E+08
3794.40E+08
3892.02E+08
4180,24E+08
4229.87E+08
4324,.08E+08
4558.72E+08
4650.49E+08
4832,07E+08
4968.70E+08
5057.58E+08
5279,23E+08
5320.63E+08
5366,02E+08
5452.24E+08
5667.37E+08
5751, 66E+08
5791.61E+08
5918,65E+08
5962.04E+08
6044 .50E+08
6126.45E+08
6369.38E+08
6411.36E+08
6491.13E+08
6768.61E+08
6805.68E+08
6923.64E+08
7116.83E+08
7228,60E+08
7343.04E+08
7456.55E+08
7750.22E+08
8145.98E+08
8531.01E+08

3 57,00
AR R R KRR AN AN R AR AR KR AR R AR R R AR KA RN R AR A AR AR AR AR AR IR AR AR R AR AR AR ARk b R AR ARk kR
EL VCR SE REDUJO UN 30 3%,YA QUE;

As min= 13.64cm”
As max= 73.93cm”

2
2

1.5 FR b d (f*c) 0.5= 87.82Ton
2 FR b d (f*c) 0.5=117,10Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

em



TABLA

b= 45:.cm. h= 120 cm d= 115 cm

DE

REFUERZO

f'e= 200 Kg/cm"2

LONGITUDINAL
AR R AR R A AR AR AR RN AR A R AN SR AR R AR NI R RN H R IR RN RA KRN RN R R AR R RNN IR AR E AR IR

fy= 4200 Kg/cm"2

A AARR AR AR KRR R RN RRI AR R AR AR AR AR AR RN bk AR R AR R F AR AR AR AR AN AN R RARRN RN AR AR

No. COMBINACIONES DE

E*T
Kg-cm“2

VARILLA cm°2 Ton-m Ton
i*:ttﬁﬂ*iﬁi*httﬂi*tiiﬂﬁiiR**Q*ii*ﬁiﬁ*ilitiiittﬁt*!tkn*kitttAﬁk*iitﬁtiktttﬁtkiatt

-3

+H L EE
[Ty

+

NP U OLAENAWLANUNASEJULUNDLUNNLENNNLULNNANN

A
oy

aF
N

L

+ 2

1

[FYYYeYN)

#
L]

S e e

ax

o e

10
a

10

12

10
io

AREA MR VCR
15,21 63.12 10.56
15.84 65,60 10.70
18.06 74.28 11.17
20.28 82,82 11.64
20,391 85.22 11.77
22.80 92.137 12.18
23,13 93.61 12.25
23.76 95.96 12.38
25,35 101.86 12.72
25,98 104.18 12.85
27.24 108.79 13.12
28,20 112,27 13.32
- 28.83 114,54 13.46
30,42 120.23 13.80
3o.72 121.30 13.86
31.05 122,47 13.93
31.68 124,70 14.06
33.27 130.27 14.40
33,90 132.46 14.54
34.20 133,50 14.60
35.16 136.81 14.80
35.49 137.94 14.87
36.12 140,09 15.01
36.75 142.23 15.14
38.64 148.60 15,54
J18.97 149.70 15.61
319.60 151.80 15.7%
41.82 159.11 16.22
q42.12 160.08 16.28
43,08 163,20 16.49
44,67 168.30 16.82
45.60 171.25 17.02
46.56 174.28 17.23
47.52 177,28 17.43
50.04 185.05 17.97
53.52 185.50 18.33
57.00 205.64 18,33

2651.38E+08
2738, 50E+08
3036.83E+08
3322,73E+08
3401.76E+08
3633.69E+08
1673,42E+08
3748.66E+08
3935.09E+08
4007.GSE+08
4150, 61E+08
4257 . 67E+08
4327,09E+08
4499 .39E+08
4531.45E+08
4566.56E+08
4633.12E+08
4798.,46E+08
4862.97E+08
4893.49E+08
4990.31E+08
5023.30E+08
5085, 88E+08
5147.94E+08
5331.05E+08
5362.57F+08
5422.36E+08
5629.32E+08
5656.85E+08
5744, 27E+08
5886, 85E+08
5968, 99E+08
6052.84E+08
6135,77E+08
6349, 14E+08
6634 .09E+08
6908.51E+08

O S T T
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 12.20cm"2
As max= 59.l4cm”2

1.5 FR b d (f#*c) 0.5~ 78.55Ton
2 FR b d (f*c)~0.5=104.73Ton

FR=!

«9 PARA MOMENTO FLEXIOHANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



TABLA b E ESTRIBOS
ARANNRRRAN AR AR R AR AR AR AR RN AR R AR AR R AR AR AR R AR IR R AR AN R AR R AR R AR R AR I AR AR kA Ak
5 c h= 100 cm d= 95 cm FR=0 .8 ESTRIBOS DE DO5 RAMAS
[ P R P S PR ST A P S S SO Pt Py N

A i 5 #2 #2 43 #4
aaatniﬁ"ﬁtn)tatt*ttttnntangt*anin.tkaanuaanAnA»ux\n*n‘uutatunn*nii**tn

5,00cm 62.56Ton 90,65Tonk
7.50cm 41.71Ton 60.44Ton .
10,00em 31.28Ton 45,33Ton 81.08Ton
12.50cm 25,03Ton 36.26Ton 64.86Ton
15.00cm 20.85Ton 30.22Ton 54.05Ton
17.50cm 17.88Ton 25,90Ton 46.33Ton
20.00cm 15,64Ton 22,66Ton 40.54Ton

. .22.50cm 20.15Ten 36.03Ton
25,00cm 18.13Ton 32.43Ton
27.50cm 16.48Ton 29.48Ton
30.00cm 15,11Ton 27.03Ton
32,.50cm 24.95Ton
35.00cm 23.16Ton
37.50em 21.62Ton
40.00cm 20.27Ton
42.50cm 19, 08Ton
45,.00cm 18.02Ton
47.50cm 17.07Ton

Ak kAR A A AR A AR AR A A kAR R A A R A A ARk A Ak AR AN AN N R AR AR R AR R ANAR R AR N AR AR R AR RNk
sH 20.91lcm 30.29cm 54.19cm
AARNKRKA A AR R AR AR Ak A AR AN A AR R R AR AR A AR RN AN AR R AR AN AR IR AR AR R kAR A ARk N Rk Ak R Ak bk

NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
£ 200 Kg/cm“2 para Est.§#2.5,#3,#4 as= 4.88E-02cm”2/cm
S = sep. de Est. 1.5 as= 7.32E~02cm”2/cm

SM =FRAv fy / (3.5 b )
* REVISAR Vu <2 FRbd { fc*r )" 0.5



TABLA

DE

REFUERZO

95 em f'c= 300 Kg/em~2

) LONGITUDINAIL
AR RN KRR R A AR SRR R KRR AR AR R AR R AN A R R AR I R RRRA RS S AR R o kR KRR RARR RN RARR KN KRAKRRARE
=45 cm . h= 100 cm d=
i'itﬁtti&ﬁiiﬁtiﬁi*ii*ﬁi*ﬁtlﬁﬁiit**iﬂﬁik!iﬁikiutﬁﬁtﬁkiﬁia*ttiﬁiiit**i!ikkkﬁﬁt**ii
.No..< " COMBINACIONES DE
VARILLA

fy= 4200 Kg/cm'2

AREA MR VCR E*I

. cm"2 Ton-m Ton Kg-cm™ 2
ll**l*!*i*iﬁ*.iiil*iik*i*‘**ikﬁiik*.i***i*iQQ*ki*ii*ﬁtﬁ*'**ﬁi*ﬂ**iﬁ*ki*khliﬁﬂi*i
25 .-5 #6 +2 §8 24.39 82.44 13.77 2958,55E+08
26 " .~7 #6 +1 {8 25,02 84.43 13.93 3020.02E+08
27 -5 #8 25.35 85.48 14,02 3052.04E+08
28 .-2 #8 +2 #10 25.98 87.46 14.18 3112,79E+08
29 -4 #8 +2 #6 25,98 87.46 14.18 3112,79E+08
30, -4 #6 +3 {8 26.61 89.43 14.34 3173.09E+08
31...-6 A6 +2 %8 27.24 91.40 14.51 3232.94E+08
32" ;-2 #10+1 {412 27.24 91.42 14.51 3232.94E+08
33 .-4 48 +1 %120 28,20 94.39 14.76 32323,29E+08
34:.-5 §8 +1 §6 28.20 94.39 14.76 3323,29E+08
35 -3 #10+1 §8 28.83 96.34 14,92 3382,04E+08
36 .- 4 §.8 +3 46 28,83 96.34 14,92 3382,04E408
37...-5 #6 +.3 §8 29,46 98.29 15.08 3440,37E+08
38 6 £ 8 30.42 101.24 15.33 3528.46E+08
3s 2.0 #:12 +°1 .10 .30.72 102.16 15.41 3555.79E+08
40 5. #8 +:2. 86 31,05 103.16 15.50 3585,76E+08
41, 3 .8 +.27410 31,05 103.16 15.50 3585,76E+08
42 4 4 .10° L 31.68 105.08 15,66 3642.66E+08
43 S5 #8141, 410 33,27 109.90 16.08 3784.57E+08
44 6.8 8 +1 "#6 33,27 109.90 16.08 3784.57E+08
45" 34710042 f 8 33.90 111.80 16.24 3840.13E+08
46 [.-'37 § 127 : 34.20 112.70 16.32 3866.46E+08
47 .=3 #1041 § 12 35,16 115.57 16.57 3950.17E+08
48 .~ 7 -4 8 35,49 116.55 16.65 3978,75E+08
49 -4 §8 +2 #1210 36,12 118.43 16.82 4033.05E+08
50 -4 #10+1 §8 36,75 120,29 16.98 4087,.01E+08
- 517 =2 . #.10 + 2 § 12 18.64 125.85 17.47 4246.84E+08
52 .- 3 8 +3 %10 38.97 126.81 17.56 4274.44E+08
53 -5 # 10 39.60 128.64 17.72 4326.89E+08
54 -4 §10+2 §8 41.82 135.05 18.30 4509.20E -08
55 .- 3 # 12+ 1 ¥ 10 42.12 135.91 18.138 4533.54E+08
56 .- 4 # 10+ 1 ¢ 12 43.08 138.65 18.54 4610.98E+08
57 .- 5 #1110+ 1 &8 44.67 143.16 18.54 4737.74E+08
58 .- 4 # 12 45.60 145.77 18.54 4811.03E+08
$9 .- 3 ¥ 10+ 2 § 12 46.56 148.45 18.54 4886.05E+08
19 -6 & 13 47.52 51.12 18.54 4960.42E+08
61 .- 3 # 12 42 3 10 $0.04 158,04 18.54 5152.71E+08
62 .- 4 #12 +1 ¥ 10 53,52 167. 42 18 sS4 5411.54E+08
5 # 12 57.00 176.5 .54 5663.00E+08

iitl*ii**kttiiﬁiﬂ*i*'Aﬁiiﬂiikktﬁ&hl*t*kﬁQuhiiaAikﬁ&*tiitiﬁiﬁ*ﬁk*iﬁttntttlkitﬂi*t

As min= 12.34cm’2

As max= 73.29cm"2

1.5 FR b @ (f*c) 0.5=

2 FR b d (f*c)

79.
"0,5=105,96Ton

47Ton

FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

E{, VCR SE REDUJO UN 30 §%,YA QUE;

h > 70

cn



: TABLA DE REFUERZO LONGITUDINAL
ﬂti*i*!iikﬁﬂﬁtﬂ*iﬁﬁi*iit'i*in*'tiﬁﬁhti'*kktﬂnﬁﬁﬂihﬁiiiiRiﬁ.lltiﬁt*ﬁt***iiiiﬁiﬁki
N .b= 45 cm h= 100 cm d= 95 ¢m Ere= 250 Kg/cm™2 fy= 4200 Kg/cm"2
< itﬁﬁ‘*ii.*ﬁiii'ﬁﬁiiiitﬁ*ﬁﬁlﬁnttﬁﬁi'ii.kﬁﬁiﬂﬁﬁhiﬁiiiaiit'ﬁtﬁﬁ*iﬁii‘*iiﬁi*iﬁiﬁ*kﬁ*

= ,NO. COMBINACIONES DE AREA MR VCR E*I

g . VARILLA cm-2 Ton-| Ton Kg-cm*2

vkﬂQQﬁ!i*t*ﬁﬁﬁﬁ*ﬂ*ﬂ**t*kiaiﬁﬂﬁﬁikttﬁ*tﬁliiﬁiiit*tk*ikﬁﬁ*ﬁt*itﬁiﬁﬁiﬁ*ﬁﬁkiﬁaitititﬁ
58 .- 5 410+ 1 # 8 44.67 139.70 16,93 4627 .16E108
59 .- 4 # 12 45,60 142,17 16.93 4697.72E+08
60. .~ 3 # 10+ 2 # 12 46.56 144.70 16.93 4769.90E+08
61 .- 6 410 47.52 147.21 16,93 4841.45E+08
62 .- 3 #12+ 2 # 10 50.04 153.71 16.93 5026.29E+08
63 .~ 4 # 12+ 1 § 10 53.52 162,47 16.93 5274.8B1E+08
64 5 # 12 57.00 170.97 16.93 5515.95E+08

i*i*ﬂiﬂ**ii*ﬂ*k**kkﬂﬁ*i*ﬂi*t***ﬁii*ﬂkﬁkh*k**k*iiiiﬁiﬁii***iki**t'*i**l*klki*itkﬁ
As min= 11.27cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 61.07cm”2 h > 70 cm

1.5 FR b @ (f*c)~0,5= 72.55Ton
2 FR b d (£*c) 0.5= 96.73Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA b E REFUERZO LONGITUDINAL
B L T L T I e ey

b= 45 cm h= 100 cm d= 95 cm f'c= 2300 Kg/cm 2 fy= 4200 Kg/cm“2

ARk R IRk kA Rk kR AR AN R R RN ARk kA h b d ke kh k& ko hkh

Ro. COMBINACIONES DE AREA MR VCR E*L
VARILLA cm"2 Ton-m Ton Kg-cm*®2

WRARNR AR R A AR NN R R AR AR R A A A AR AR RN AR R R kR Nk kA kA RN A AN AR AR R AR R AR AR ARk AN AN AR AR A Ak
1 -2 #§8 +1 #6 12.99 45.19 10.80 1750,09E+08
2 - #6 +1 ¢38 13.62 47.31 10.96 1822.44E+08
3 .~5 #6 14.25 49.42 11.13 1894.03E+08
4 .~ 3  #8 15.21 52.62 11.38 2001.72E+08
5 -2 #10 15.84 54.71 11.54 2071.50E+08
6 -2 #6 +2 8 15.84 54.71 11.54 2071.50E+08
7 -4 46 +1 #8 16.47 56.80 11.70 2140.61E+08
8 -6 #6 17.10 58.88 11.87 2209.06E+08
9 -2 #8 +1 #1210 18,06 €2.03 12.12 2312.14E+08
10 .-3 48 +1 #6 18.06 62.03 12.12 2312.14E+08
11 .-3 #6 +2 #8 18,69 64.10 12.28 2379.00E+08
12 -5 46 +1 8 19.32 66,15 12.45 2445,27E+08
13 -7 #6 19.95 68.20 12.61 2510.96E+08
14 .~ 4 48 20.28 69.27 12.70 2545.14E+08
15 .-2 #10+1 #8 20.91 71.31 12.86 2609.97E+08
16 .-3 #8 +2 #6 20,91 71.31 12.86 2609,97E+08
17 .~-4 #6 +2 #8 21.54 73.34 13.02 2674.25E+08
18 -6 #6 +1 {8 22:17 75.16 13.19 2738.00E+08
19 -2 # 12 22,80 77.38 13.35 2801,23E+08
20 .-8 46 22.80 77.38 13.35 2801.23E+08
21 .-3 #8 +1 # 10 23.13 78.43 131,44 2834.14E+08
22 -4 #8 +1 46 23.13 78.43 13.44 2834.14E+08
23 .-3 # 10 23.76 80.44 13.60 2896, 59E+08
24 -3 46 3.76 80.44 13. 2896.59E+08

Ak ARk AR AR AR RN AN A kR R AR R RN R AR RN AR AN AN KRR AR R R AR A AR R R ARk kAR AR kR ARk R kAR Ak A

CONTINUA



45 cm . h=100"cn "d=" 95 “em’

REFUERZO

£1¢=72507 Kg/em 2

g TN : o LDHGITUDIN L .
nnnnnnn«uunnnaﬂnu unaannunn«*uxnnaninank*«annnnn"

.fy= 4200 Kg/cm™2

¥ kiﬁﬁitiﬁﬁﬁ\ﬁﬁ**i*hti*ﬁ**i*ﬁﬁkﬁiik*'iﬁﬁﬁikaiﬁ*i*iﬁiﬁii'iiiattﬁﬂi**iﬁiﬁi [T

: NO. ; COMBINACIONES DE )\REA S VCR E*I
2 ARILIAT Ton Kg-em®2
di*diﬁikiikﬂ*ﬁ***ﬁ*ﬁ*ﬂ*iiﬁliiﬁ’(thiﬁﬁiﬂﬁﬁﬁi * ki
#-10-+ 1§ K] 20091 11.74 2566,80E+08
4.8 4727 4.6 20.91 11.74 2566, 80E+08
642 §.8B 21,54 11.89 2629.41E+08
65+ 1§ B 22.17: - 12,04 2691.47E+08
12 22,80 12.19 2753,00E+08
6 T ..22.80- 12,19 2753,00E+08
8 +1 #10 123,13 77,51 12.27 2785.02E+08
"8 -4+ 1. #.6. 23013 77.51 12.27 2785.02E+08
10 23,76 79.46 7 12.42 2B45.77E+08
6 +-3° §-8 23.76.... . .79.46 12.42 2845,77E+08
6 +2 4.8 24,397 81,41 12.57 2906, 01E+08
6 + 1 § 8 25.02 '83.35 12.72 2965, 76E+08
8 1'25.35 - B4.36 12.79 2996,86E+08
8 +2 410 25.98 86.29 12,94 3055,89E+08
8. +2 §6 25.98 86.29 12.94 3055.89E+08
‘6, +3 &8 26761 88.21 13.09 3114.44E+08
6 +2 48 27.24 90.12 13.24 3172.54E+08
10 +-1 ¢ 12 27.24 90,12 13.24 3172.54E+08
8 +1 '§10 28.20 93.01 13.47 3260.21E+08
8. +1 #6 28.20 93.01 13.47 3260.21E+08
10 + 1 §'8 28.83 94.90 13.62 3317.20E+08
B .+3 §6 28.83 94,90 13.62 3317.20E+08
6 +3 §8 29.46 96.79 13.77 3373,76E+08
8 30.42 99.64 14.00 3459.14E+08
12 +1 § 10 30.72 100.52 14.07 3485.62E+08
8 +2 #6 31.05 101.50 14,15 3514 .65E+08
8 +2 {10 31.05 101.50 14.15 3514, 65E+08
10 31.68 103.35 14.30 3569.77E+08
8 11 10 33,27 107.99 14.68 3707.14E+08
8 +1 &6 33.27 107.99 14.68 3707 .14E+08
10 + 2 48 33.90 109.81 14.83 3760.90E+08
12 34.20 110.68 14.90 3786.17E+08
10 + 1§ 12 35.16 113.43 15.12 3B67.31E+08
8 35.49 114.38 15.20 3894 ,95E+08
8 +2 # 10 36.12 116.17 15.35 3947,43E+08
10 + 1 # 8 36.75 117.96 15.50 3993, 56E+08
10 + 2 & 32 18.64 121.26 15.95 4153,91E+08
g8 +3 310 3B.97 124,18 16.03 41B0.55E+08
10 39.60 125.93 16.18 4231.17E+08
10+ 2 & 8 41.82 132.03 16.71 4406.99E+08
12 +1 210 42.12 112.84 16.78 4430.45E+08
10 + 1 3@ 43.08 135.44 4505.0BE+08

12 16.93
R KR IR R RR KRR AR IR RR R AR AR R AR R R IR AR R R AR R ARA IR AR AR R RN R ARk kK
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TABLA DE REFUERZO LONGITUDINAL

AR KRR AR AR R R AR A kR AR RN R e RN AR R R AR AR AR AR R R RN AR R AR AN R AR R A AR R AN R R ARk Ak kh ok
b= 45 cm h= 100 cm d= 95 cm flc= 200 Kg/cm"2 fy= 4200 Kg/cm"2

Ak AR RN R RRARA RN AR AR AR AR NN R R AR AN R R AR AR RAR R AN AR AR AN Ak A kA Ak kAR kR ANk

No, COMBINACIONES DE AREA MR VCR E+*I
VARILLA v lemt2 Ton-m Ton Kg-cm*2
kAR kAN Rkkdhkkhh i KNI RRRAR R RN KA R AR AR AR AR A RN Rk Ak A b d
48 .- 3 #1110+ 2 §8 33.90 106.83 °  13.26 3132.67E+08
49 .~ 3 # 12 N - 34.20 107.64 13.32 3151, 64E+08
50 .= 3 4 10+°1 12 35,16 110.22 13.53 3211.75E+08B
51 .~7 £ 8 Lav 35,49 111.11 13.60 3232.22E+08
527 .="4 487+ '2 #7107 736,12 112.78 13.73 3271.01E+08
53 .- 4 #1104+ 1 ‘4°8 " 36.75 114.45 13.87 3309.46E+08
54 -2 #4710 +72 "§.12 A 38.64 119.39 14,27 3422.72E+08
56°7v=-3 .#'8 -+ 3 §10° 38,97 120.24 14.34 3442,19E+08
56: .=~ '5 # 10 ) : 39.60 121.86 14.47 3479.10E+08
57 ‘.- 4. #10+2 §'8 41.82 127.49 14,94 3606.65E+08
58 .= 3 #.12.+:1 £ 10 42,12 128.24 15,01 3623.59E+08
69 .- 4. #10 + 1 4§12 43.08 130.63 15.14 3677.36E+08
60 -~ 5 #$10+ 1 §8 44,67 134.53 15.14 3764.91E+08
61 .= 4 # .12 45.60 136.78 15.14 3815,.29E+08
62 7i="3 §10+ 2 & 12 46.56 139.08 15.14 38G6G.GGE+08
63 -6 #.10 47.52 1.35 15.14 3917.40E+08
‘Ak‘ﬁ'ﬁiﬂﬁiﬁﬁiiitkiiiki*ﬁ‘ﬂii.ﬁﬁiﬂ**‘lﬁﬁkﬁ*ﬁiiiQii*ﬁtitiktiﬁia*it***'kﬁ*ﬁtiitk*tﬂ
As min= 10.08cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 48.86cm"2 h > 70 cm

1.5 FR b @ (f*c)~0.5= 64.89Ton
2 FR' b d (f*c) 0.5= 86.52Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

A BLA DE REFUERZO LONGITUDINAL

ARRR RN RNRARR A RR AR AR KA RARR R AR KRR AR AR AR R R A Ak k bk h kA AR R r R Ak kR hkhh ARk Ak khh AR Ao kA
= 45 cm h= 100 cm d= 95 cn fle- 250 Kglem'2 fy= 4200 Kg/cm“2

hkhhhk kb kbR kAR hk kR k bk kb bk kh kbbb kb hhdhhhhhh Ak b hdhh kb kb hdh

No. COMBINACIONES DE AREA MR VCR EsI
VARILLA em”2 Ton-m Ton Kg-cm™2
AAR N AR PR RANI AR AR R AN AR Rk R A A R AR AR AR AR AR kAR R AR A kAR A kAR A A Ak hkhkhkhhhkkhhh Ak khk
1 4 #6 11.40 39.59 9.48 1544 .47E+08
2 -2 = +1 6 12.99 44.90 9.86 1726.92E+08
3 -3 56 +1 58 13.62 46.98 10.01 1797.77E+08
4 .~ 5 #6 14.25 49 06 10.16 1867.84E+08
o e ¥ i 10.38 1975.18E+08
6 .~ 2 310 15.84 10.53 2041.40E+08
7 -2 36+ B 15.84 10.53 2041.40E+08
8 -4 F6 +1 #8 16.47 10.68 2108.93E+08
9 -6 26 17.10 10.83 2175.78E+08
10 .-~2 #8 +.1 510 18.06 61.47 11.006 2276.41E+08
11 -3 #8 +1 #6 18,06 1.47 11.06 2276.41E+08
12 .-3 46 +2 18 18.69 63.49 11.21 2341.65E+08
13 .~ 5 #6 +1 8 19.32 G65.50 11.36 2406,2BE+08
14 -7 &8 19.95 67.51 11.51 2470.32E+08
15 .- 4 4§ 8 20.28 68.56 11.59 2501.,64E408
AR AR KRR AR RN AR RN IR AR AR AR A AN AR ARA R AN AR kA ARk Ak Nk k bk kkk kb bk kA hdh Ak dhkd bk

CONTTNUA



T A B ‘LA

X b=45"cm  h=-100 cm .d= 95 cm

D E

R EFUERZO

f'c= 200 Kg/em®2

s LONGITUDINAL
:nnnnnnnnua-tannnannnannn Ak R AARA R MR R R R AR R KRR AR AI AR IR AR

fy= 4200 Kg/cm™2

Qt*i'hktiiltﬁtiitlﬁﬂtiﬂitﬁl!iﬁtﬁ*tttﬂtﬁtﬂiﬁiiikittﬁﬁtﬁ*ﬂitiii*iikﬁt*tiiiikﬁﬂiﬂtﬂ

= No. - COMBINACIONES DE

kb * £

1...-2 &8
2- 2 #6 +1 §8
3 4 §6
4 2 48 +1 %6
.5 3 #6 +1 #8
6 5 &6
7 -3 i#8
8 ~2 #1210
9 -2 #6 +2 §8
4 #6 +1 8
6 # 6
2 88 +1 #10
3 #8 +1 #6
3 #6 +2 §8
5 #6 +1 §8
7 %6
4 # 8
2 #§10+1 §8
3 $8 +2 #6
4 #6 +2 #8
6 #6 +1 438
2 #1312
8 86
3 48 +1 %10
4 8 +1 6
3§10
3§46 +3 38
5 #6 +2 §8
7 #6 +1 &8
5 # 8
2 #8 +2 %10
4 §8 +2 §6s6
4 §6 +3 &8
6 §6 +2 ¢8
2 #10+1 412
a #8 +1 #1310
5 #8 +1 #6
3 #10+1 4§38
4 #8 +3 46
5 #6 +3 #8
6 #8
-2 #12+1 410
~5 §8 +2 §6
~3 #8 +2 §10
-4 #10
-5 #8 +1 #1210
-6 #8 #
Ahkhkhkhhhhikhhkhhhk

AREA MR VCR E+T
cm®2 Ton- Kg-cm"2

AR KRR IR AR R R AR R R AR AR AR R A RN A NN AR kAN kA kAR
10,14 35.08 8.21 1256.87E+08
10.77 37.17 8.35 1320.16E+08
11.40 39.25 8.48 13182.36E+08
12.99 44.46 8.82 1534 .86E+0B
13.62 46.50 8.95 1593,61E+08
14,25 48.54 9.08 1651,47E+08
15.21 51.62 9.29 1737.99E+08
15,84 53.63 9.42 1793.74E+08
15.84 53.63 9.42 17983.74E+08
16.47 55.63 9.56 1848,70E+08
17.10 57.61 9.69 1902.91E+08
1B.06 60.62 9.89 1984, 10E+08
18,06 60.62 9.89 1984,10E+08
18.69 62.58 10.03 2036.51E+08
19,32 64.54 10.16 2088.23E+08
19.95 66. 48 10.30 2139.29E+08
20.28 67.49 10,37 2165.79E+08
20,91 69.42 10.50 2215.89E+08
20.91 69.42 10.50 2215.89E+08
21.54 71.33 10.63 2265.3BE+08
22.17 73.24 10.77 2314.28E+08
22,80 75.13 10.90 2362,59E+08
22.80 75.13 10.90 2362.59E+08
23.13 76.12 10.97 2387.63C+08
23.13 76.12 10.97 2387.6BE+08
23.76 78,00 11.11 2435.14E+08
23.76 78.00 11.11 2435,14E+08
24,39 79.87 11.24 2482,07E+08
25,02 81.73 11.37 2528.46E+08B
25.15 82.70 11.44 2552 ,56E+08
25,98 84.54 11.58 259B.17E+08
25.98 84.54 11.58 2598.17E+08
26,61 86.37 11.71 2643,29E+08
27.24 88.19 11.85 2687.92E+08
27.24 88.19 11.8B5 2687,92E+08
28.20 30.95% 12.05 2755.03E+08
28.20 90.95 12.05 2755.03E+08
28,83 92.75 12.18 2798,49E+08
28.83 92.75 1z2.18 2798.49E+08
29.46 94.53 12.32 2841,49E+08
30:42 97.24 12.52 2906.19E+08
30.72 98.07 12.58 2926,20E+08
31.05 99.00 12.65 2948,11E+08
31.05 99.00 12.65 2948.11E+08
31.68 100.75 12.79 2989.61E+08
33.27 105.12 13.13 3092.57E+0B

33,27

105.12

13,13

3092.57E+08

+ 1 6
KA AR Rk RR AR KRR AR AR R AR AR AR R RA IR RN R AR KRk h kAR Ak Rk kAR bk Rk R AR

CONTINUA



7 TABL)\ ' DE ESTRIBOS
L e T s

b= 45°¢ he= 90 cm " "d= 85 cm ' FR=0 .8 ESTRIBOS DE DOS RAMAS
nunununnunn-n. ' T Ty
2 . 43
kﬁii.tll‘kliﬁtit!ﬁi!l’.tQ-iﬁdﬁitiﬁiiihi.iﬂ‘*itt*ﬁﬁiiﬂt‘ﬁ&iﬁiﬁﬁ*ifﬁi'iiiﬁik'ttﬁk&d
5.00cm 55.98Ton B1.11Ton*
7.50cm 37.32Ton 54.07Ton
10.00cm 27.99Ton 40.56Ton 72.54Ton
12.50cm 22,39Ton 32.44Ton 58.03Ton
15,00cm 18.66Ton 27,04Ton 48.36Ton
17.50cm 15.99Ton 23.17Ton 41.45Ton
20.00cm 13.99Ton 20.28Ton 36.27Ton
22.,50em 18.02Ton 32.24Ton
25.00cm 16.22Ton 29.02Ton
27.50cm 14.75Ton 26.38Ton
30,00cm 13.52Ton 24.18Ton
32.50cm 22.32Ton
35.00cm 20,73Ton
37.50cm 19.34Ton
40.00cm 1i8.14Ton
c| 17.07Ton
AR R AR R R R AR A ARk A kAR R AN R Rk R h R R R AR R AR A R AR R kR R AR AR RRR AR R AR R kAR A kA Rk ARk
20.91em 30.29¢cm 54.19cm
AR R R RN R AR KRN R AR R R R R AR R R R kR AR R A AR A R R R R A R A AN R R kAR AR R Rk Ak kA kR ARk R h Rk Rk ®
HOTAS. REQUIERE DE REFUERZ20 LONGITUDINAL
2530 Kg/cm™2 para Estr.#2 POR CRMNIOS VOLUMETRICOS
fy-4200 Kg/cm"2 para Est.#2.5,%3,44 as=_4,88E-02cm”2/cm
5 = sep. de Est. 1.5 as= 7.32E-02cm’2/cm

SM =FR Av fy / ( 3.5 Db}
* REVISAR vu < 2 “rRba ( fc* )" 0.5



b= 45 ¢m - h= 90 cm

Hn. COMBINACIONES DE

LA

d= 85 cm

REFUER

Z0

D LONGITUDINAML
‘l!ﬁﬁﬂli’iitﬂﬁkﬁ‘ilﬁﬁkiﬁiﬂtﬁi.itiﬁ“lilﬂ'!'ﬁ*ﬁi*ﬁk*iﬁ'l.."'tﬁiiiiliiﬂk!.it*'iiit
cm”2 fy= 4200 Kg/cm™2
iﬂi*iiﬂi*iﬁ'ilﬂtit*ﬁnl*ﬂhﬂtﬂ!ﬂi.ﬁtl.illiik.ii.!‘lhl’ﬁAﬁiﬂhkﬁiiﬂth.tﬂ’tkik'*'iiiﬂt

E*I
Kg-cm™2

v VARILLA 0!
ﬁiQitiittal**ﬁhﬁik‘ﬁﬁtﬁa*ini**tﬁtitihlutﬁk*iﬁttktﬁ*iiiltiitiiii*nikﬁkttttﬂnﬁtﬂtﬁ
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f'c= 100 Kg/

AREA MR VCR
cm”2 Ton-m

25.35 75.89 13.23
25.98 77.84 13.40
25.98 77.64 13.40 |
26.61 79.38 13.56
27.24 81.11 13.73
27.24 81.11 13.73
28.20 83.72 13.98
28.20 83.73 13.98
28.83 85.44 14.14
28.83 85.44 14.14
29.46 87,15 14.30
30.42 89.74 14.55
30.72 90.54 14.63
31.05 91.43 14.72
3J1.05 91.43 14.72
31.68 93.11 14.88
33.27 97.32 15.30
33.27 97.33 15.30
33.90 98.98 15.46
34.20 99,77 15.54
35.16 102.28 15.79
315,49 103.14 15.87
36.12 104.77 16.04
36.75 106.40 16.20
38.64 111.24 16.59
38.97 11z.08 16.59
39.60 113.67 16.59
41.82 119.24 16.59
42.12 119.99 16.59
43.08 122.37 16.59
44.67 126.27 16.59
45.60 128,53 16.59
46.56 130.85 16.59
47.52 133.16 16.59
50.04 139.13 16.59
53.52 147.19 16.59
57.00 155.05 16.592

2389.29E+08
2436.23E+08
2436.23E+08
2482,80E+08
2529.00E+08
2529, 00E+08
2598, 71E+08
2598, 71E+08
2644,01E+08
2644,01E+08
2688, 98E+08
2756.85E+08
2777,90E+08
2800.98E+08
2800.98E+08
2844 ,78E+0B
2953.95E+08
2953.95E+08
2996.67E+08
3016,90E+08
3081.22E+08
3103, 17E+08
3144 .86E+08
3186.27E+08
3308.87E+08
3330.02E+08
3370.22E+08
3509.83E+08
3528.46E+08
3587.70E+08
J684.61E+08
3740.61E+08
3797.90E+08
3854, 67E+08
4001.33E+08
4198 46E+0B

I7n.70E+08

ii**iikﬁﬁtiﬁiﬁtitﬂnktkﬁtﬂﬁaﬁkl*lkuuﬁAAAii.ttlAAhit’tk!ﬂkhlaﬂaﬂtlktlﬁlkktkﬁ*ttlkl
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 11,04cn"2
As max= 65,57cm’2

1.5 FR b d (f*c) 0.5= 71.11Ton

2 FR b d {f*c) 0.5= 94.81Ton

FR=0.9 PARA MOMENTO FLEXIOHANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

en



T BLA DE REFUERZO LONGITUDINAL
RAKRRAR IR R AR AR RRAR IR AR AR SRR R AR RRAA R AR R R R AR AR KRR RN AR KRR AR R AR AR AN RN A
b= 45 cm.. h= 90 cm d= 85 cm f'c= 250 Kg/cem™2 fy= 4200 Kg/cm"2
ARKRRAARERARRKRARRRRKRAKK AR KRR RERRERARA KRR RRRRRRRKRARE KRR RRARKRKRRR AR AR TR AR AR

No. COMBINACIONES DE AREA MR VCR E*I
m” 2 Ton-m Ton Kg-cm™2

AR ERRERRE RN AR AR AR R AR AR RRRRR AR A IR R RRRARRR AR R KR RARN R AR KR AR R NRNR AR KR

62 .- 3 #1110+ 2 § 12 46.56 127,10 15,15 3703.11E+08

.63 .-6 %10 47.52 129.25 15,15 3757.60E+08

64 .- 3 § 12 +2 §10 50,04 134.80 15.15 3898.28E+08

65 .~ 4 #12 +1 # 10 53.52 142,24 15.15 4087,1SE+08
fiﬂt*tﬂﬁ*tt*'ﬁiiﬁiﬁﬁﬁﬁi*tiﬁkﬂ.*.tttl.ﬁitltiiﬁﬁﬁﬁﬁ.tﬂﬁ.ﬁﬁﬁtﬁtki*k*tﬁi.likitﬁ*i*ik

As min= 10.08cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;

As max= 54.64cm"2 h > 70 cm

1.5 FR b d (f*c)“0.5= 64.91Ton
2 FR b d (£*c)0.5= 86.55Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

Ak hkhhh kbbb hhkhhhhhhkhk kR bk bh bk hd h kb kb khh kb kA dkhhkh Rk hhkkkkkhk ko hkhk
b= 45 cm h= 90 cm d= B85 cm flc= 300 Kg/cm"2 fy= 4200 Kg/cm"2

Ahkkhkb kAR Rk d kR RA R AR R Rk R ARk kA kb kb ARk kA Rk ko h kR kA kA Rk kA kb hhd ik

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-m Ton Kg=-cm™ 2
Rk kAR AR R AR R AR R AR R AR R R AR R R AR AR AR R Ak ke Rk h k kR h kA kb ke hh bk kA Ak k&
1 -4 # 6 11.40 35.50 9.60 1232.94E+08
2 .~2 #8 +1 §6 12.99 40.28 10.02 1378.34E+08
3 -3 #6 +1 48 131.62 42.16 10.18 1434.78E+08
4 -5 %6 14.25 44.03 10.35 1420.61E+08
5 -3 #8 15,21 46,87 10.60 1574.52E+08
& -2 {10 15.84 48,72 10.76 1628.85E+08
7 -2 ¥6 +2 #8 15.84 48.72 10.76 1628.85E+08
8 .~—4 ¥6 +1 §8 16.47 50.57 10.92 1682.61E+08
9 -6 # 6 17.10 52.41 11.09 1735.87E+08
100 .-2 #8 +1 #10 18.06 55,21 11.34 1815.99E+08
11 -3 #8 +1 46 18.06 55.21 11.34 1815.99E+08
12 .,-3 #6 +2 8 18.69 57.03 11.50 1867.9JE+08
13 .-5 46 +1 8 19.32 58.85 11.67 1919.38E+08
14 -7 16 19,95 60.66G 11.83 1970.35E+08
15 .- 4 58 20.28 61.60 11.91 1996,87E+08
16 .- 2 §10+1 &8 20.91 63.40 12.08 2047.13E+08
17 -3 =235 -2 =6 20,91 63,40 12.08 2047.13E+08
18 .- 4 a6 +2 {8 21.54 65.20 12.24 2096.9GE+08
19 .-6 46 +1 %8 22.17 66.98 12.41 2146.34E+08
20 .- 2 §12 22.80 68.76 12.57 2195.30E+08
21 .~-8 #6 22.80 68.76 12,57 2195.30E+08
22 -3 §i8 + B 10 23.13 69.69 12,66 2220.77E+08
23 -4 &8 +1 §6 23.13 69.69 12.66 2220.77E+08
24 .~ 3 § 10 23.76 71.46 12.82 2269.10E+08
25 .-3 #6 +3 §8 23.76 71,46 12.82 2269.10E+08
26 .-5 §6 +2 #8 24.39 73,22 12.98 2317,02E+08
27 .-7 6 +1 48 25.02 74.98 13.15 2364.55E+08
AR AR AR AR R R AR R AR A RN R R R AR KA AR AR AR AR AR KRR AR AR R IR AR R AR AR AR R A AR R R AR kAN kR Ak dk
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o]

E

d= 85 cm

REFUERZO

fle= 250 Kg/em™2

. TA LONGITUDINAL
Qkiﬂﬁill.iﬁﬁ*iﬂﬁﬁﬁktitiﬂﬁﬂi*itkﬁiiitkkﬁikkitﬂiikitiii'iiii*iﬁiikih*ﬁiﬁ«**ilﬁtﬂii
b= 45-cm h= 90 cm
ﬁi'iﬁ****tttk*ﬁitittﬁtiﬁiﬁﬂiﬁitﬁiﬁiit*hkﬂﬁtikta*ﬁ*ﬂthiiiﬂkﬁiiﬁ!*iliitai**tiﬁtﬁﬁﬁ

fy= 4200 Kg/cm"2

No. COMBINACIONES DE * AREA MR VCR E*
NEITEN VARILLA cm”2 Ton-m Ton Kg-cm®2

hkhkk kA hhhhka LA * * hhk KRR RRRARR RNk h kR hh ARk kb ok hk kb ke kAR hkx
N 20 -4 #6 +2 ¥8 21,54 64,39 11.18 2059.94E+08
6 #6 +1 #8 22.17 66.13 11.33 2107.95E+00
2 %12 22.80 67.86 11.48 2155.52E+08
8 16 22.80 67.86 11.48 2155,52E+08
3 §8 +1 #1210 23.13 68,77 11.55 2180,.27E+08
4 #8 +1 16 23.13 68.77 11.55 2180,27E+08
3 410 23.76 70.48 11.70 2227, 20E+08
3 §6 +3 &8 23.76 70.48 11.70 2227.20E+08
5 #6 +2 #8 24.39 72,19 11.85 2273.72E+08
7 #6. +1 &8 25.02 73.89 12.00 2319.B4E+08
5 .4.8. 25,35 74,78 12,08 2343.84E+08
2§48 .+ 2 §10 25,98 76.47 12.23 2389,37E+08
4 48 +2 .86 25.98 76.47 12,23 2389.37E+08
4 .86 +3 §8 26.61 78.15 12.38 2434 ,52E+08
6416 +2 4§48 27.24 79,82 12.53 2479.29E+08
2 $10+71 #12 27.24 79.82 12,53 2479.29E+08
-4 88+ 1: 8§10 28.20 82,35 12.76 2546,83E+08
5 48 +1 §6 28,20 82,35 12.76 2546,83E+08
3 §10+1 %8 28.83 84,01 12.91 2590.70E+08
4 88 +3 16 28,83 84,01 12.91 2590, 70E+08
5 6 -+3- %8 29.46 85,65 13.06 2€34.22E+08
6 .48 . 30.42 88,14 13.29 2699.89E+08
2 §#12+ 1 ¢ 10 30,72 88.91 13.36 2720,26E+08
43 -5 $8 +2 %6 31.05 89.76 13.44 2742,57E+08
44 -3 §8 +2 {10 31.05 89.76 13.44 2742,57E+08
45 .- 4 § 10 31.68 91,37 13.59 2784.92E+08
46. .- 5 #8 + 1 § 10 33.27 95.41 13.96 2890.41E+08
47 -6 #B +1 #£6 33.27 95,41 13.96 2850,41E+08
48 -3 §30+2 ¥8 33.90 97.00 14.11 2931.67E+08
49 3 812 34.20 97.75 14.18 2951.21E+08
50 3§10 + 1 § 12 35.16 100.14 14.41 3013.28E+08
51 .~ 7 #8 315.49 100,96 14.49 3034.47E+08
52 .- 4 #8 +2 ¥10 36.12 102.52 14.64 3074.G9L+08
53 .- 4 #10+ 1 #8 36.75 104,06 14.79 3114.62E+08
54 -2 #1104+ 2 ¢ 12 38.64 108.66 15.15 3232.78E+08
55 ..-3 &8 +3 10 38.97 109.4 15.15 3253.17E+08
56 5 # 10 39.60 110,96 15.1% 3291.88E+08
57 4 $10+2 §8 41.82 116.22 15.15 3426.25E+08
58 3§12 + 1 § 10 42.12 116.92 15.15 3444 ,17E+08
59 4 10 + 1 § 12 43.08 119.16 15.15 3501.15E+08
60 S #10+1 §8 44.67 122.82 15.15 3594,30E+08
61 .- 4 12 &0 24. 3648, 09E+08

. 1 A5. 1 94 15.15
ERAR AR ARE R AR AR N RN AR R AR AR R RN R R R AR RN R AN ARk A AR R AR AR RAR AR IR AR NN R A AN R
CONTINUA



TABLA DE REFUERZ2O0 LONGITUDINAL

Rk * ek dokodk ok Whkkhkhh kR kA kAR Nk kkhh kb A kA kAR hRkhn
4 :b=-45"cm’h="90 cm d=.85cm - f'c= 200 Kg/cm™2 fy= 4200 Kg/cm'2

* Akhhkk KANARN AR A RAR AR R AR A A ARk kR Rk kA kA Ak h kR R AR AR AR AR ANk

No: COMBINACIONES DE - AREA R MR VCR E*I

| VARI : Ton-m Ton Kg~-cm“2
AQ*t.*tiﬁ'ﬁ‘it*ﬁiﬁﬁ**iitﬁiiitﬁﬁtttﬁittt*ﬁ*iﬁiikilﬁl***ﬂﬂk**i*iﬁhi*#****ﬁitt*iiiﬁ
48 . .- 3 410+ 2 § 8 33.90 94.01 12.62 2419.64E+08
49 .~ 3 § 12 34,20 94.71 12.69 2433.95E+08
K 50 .~ 3 #1104+ 1 §12 35.16 96.93 12.89 2479,.32E+08
81 =7 §78 35,49 97.69 12.96 2494 .76E+08
52° .- 4 §8 +2 §10 36.12 99.13 13.09 2524,01E+08
53 .-'4 #10+1 §#8 36.75 100.56 13.23 2552.98E+08
S4. .~ 2 f#10+2 #1212 318.64 104.78 13.55 2638.25E+08
§5 .- 3 ‘§8 +3 # 10 38.97 105.51 13.55 2652.90E+08
56 5 #1210 39.60 106.89 13.55 2680.66E+08
57 .- 4 §10+ 2 #8 41.82 111.68 13.55 2776.48E+08
58" .- 3 §12+ 1 & 10 42,12 112.32 13.55 2789. 19E+08
9 .- 4 $10+ 1 § 12 43.08 114,34 13.55 2829,53E+08
AR AR R RN AN AR AR R AR RN A AR RN R AR R AR R R AR A R A A A ARk R AN R AR AR A A kR A AN R R AN R A ARk R ANk
As min= 9.02cm”2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 43.7lcm"2 h > 70 cm

1.5 FR b @ (f*c)~0.5= 58,06Ton
2 FR b d (f*c)*0.5= 77,41Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDIHNAL

ARk Rk kA AR RN NI R A AR R R AN AR I ARk A RN A AR R ANk Ak ke R R AN ANk kR kA A ANk Rk ARk Rk kR
b= 45 cm h= 20 cm d= 85 cm ftc= 250 Kg/cm"2 fy= 4200 Kg/em®2

HRA N AR AR RN RN NN N AR R KRR N AN KN AN KR AN RN RARAARAR R R A AR AR AR A ARAARARRAARAAARARLARKARRER X

No. COMBINACIONES DE AREA MR VCR E*I
VARTLLA cm”"2 Ton-m Ton Kg-cm~2
KR KRR R RN R Ak R AR AR R RRK KR AR R RN RN KRR AR IR AR KR AR KRR A AR AR AR ARk kAR AR AR kA Ak k&
#8 10.14 31.51 8.47 1100.68E+08
2 ¢ +1 48 10.77 33.40 8.62 1159.11E+08
4 ¥ 6 11.40 35.28 8.77 1216.77E+08
2 §8 +1 #6 12.99 39.99 9.14 1359,11E+08
3 6 +1 #8 13.62 41.84 9.29 1414,32E+08
5 %6 14,25 43.68 9.44 1468.89E+08
3 48 15,21 16.47 9.67 1550, B7E+08
2 # 10 5.84 48.29 9.82 1603 .92E+08
2 46 +2 8 15.84 48.29 9.82 1603.92E+08
4 §#6 +1 #8 16.47 50.10 9.97 1656.,40E+08
6 46 17.10 51.91 10.12 1708.33E+08
2 §8 +1 § 10 18.06 54.64 10.35 1786.44E+08
3 48 +1 %6 18.06 54,64 10.35 1786.44E+08
3 46 +2 #8 18.69 56.43 10.50 1837.05E+08
-5 #6 +1 §8 19.32 58.20 10.65 1887.16E+08
~7 #6 19.95 59.97 10.80 1936.78E+08
-4 §8 20.28 60,89 10.88 1962.58E+08
-2 $#10+1 #8 20,91 62,65 i1.03 2011.49E+08
-3 48 +2 #6 20.91 62.65 11.03 2011.49E+08
ﬁkiﬁi**ﬁ.*tﬁt*i KRR ARARR I AR ANR IR R I A Ik kA h kAN A RN A kAR R AR RN AR A AR AN A Ak khkhhdhhk
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b= 45 cm h= 90 cm

= 85 cm

REFUERZO

flc= 200 Kg/cm™2

TAB E LONGITUDINAL
ARRRRARRRR AR AT AR IR RRRR RN RN SRR AR AR SR AN RI AR R R AR AR RN AR AR AR AR RN R AR R R AR

fy= 4200 Kg/cm"2

RARARARRA R AR NN R A AR AR RN AR R AR AR AR AR AN AR RN E AR AR AR AR R RN A RN A N RN RN RA R A

No. COMBINACIONES DE

-
-
LR I T R B B B I T O I R A I |
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[ T R T R S A B R R B B IR R S I

AU ALUUNOBAWNANA R ANUNNULALONOASWNANNWRNADNNLWIIWNAND

=
t

4 -
ARANKARRARRAARNA KN A AR

VARILLA cm-2 To
t*t'iktttktﬂﬂlﬂiiiﬁhtiﬂa*ﬁt*tﬁ'iiiiﬁtki*iﬁtt'ﬂ'iﬂlikiittﬁ‘kﬂiﬂtiiiinﬁt..tt'ta*iﬁ

]
[
?
i
¢
]
¥
4
4
]
¥
]
4
i
i
i
i
L]
4
4
1]
1
#
#
4
#
!
]
#
4
#
4
4
#
E
4
]
2
¥
*

6
6
8
6
6
8
1
6
6
6
8
8
6
6
6
8
1
8
6
6
1
[
‘8
8
1
6
6
&
8
8
8
[
6
1
8
B
1
8
6
8
1
8
8
1
8
8
*

8

o

o

e

=1

o

5

~

=

AREA

MR

VCR

Ton-
10.14 31.25 7.57
+1 ¢8 10.77 33.10 7.71
11.40 34.94 7.84
+1 #6 12,99 39.55 8,18
+1 &8 13.62 41.35 8.31
14.25 43,15 8.45
15.21 45.87 8.65
15.84 47.64 8.78
+2 #8 15.84 47.64 8.78
+1 #8 16.47 49.40 8.92
17,10 51.15 9.05
+1 410 18.06 53.80 9.26
+1 26 18.06 53.80 9.26
+2 #8 18.69 55.52 9.39
+1 #8 19.32 57.23 9,52
19.95 58.94 9.66
20.28 59.83 9.73
+1 8 20.91 61.51 9.86
+2 §s 20.91 61.51 9.86
+ 2 #8 21.54 63.19 10.00
+1 38 22.17 64.86 10.13
22.80 66.51 10.26
22.80 66.51 10.26
+1 §10 23,13 67.38 10.33
+ 1 @ 23.13 67.38 10.33
23.76 69.02 10.47
+3 48 23.76 69.02 10.47
+2 #8 24.39 70.05 10.60
+1 48 25,02 72.27 10.74
25,35 73.11 10.81
+ 2 {10 25.98 74.72 10.94
2 46 25.93 74.72 10.94
+3 #8 26.61 76.31 11.07
+2 ¢8 27.24 77.90 11.21
+ 1 ¢ 12 27.24 77.90 11.21
+ 1 #10 28.20 80.29 11.41
+1 56 28,20 80.29 1t.41
+1 &8 28.83 81.85 11.55
+3 H6 28.83 81.85 11.55
+3 48 29.46 83.40 11.68
30.42 85.74 11.88
+ 1 =10 3u.72 86.46 11.95
+ 2 6 31.05 87.26 12.02
+2 <10 31.05 87.26 12.02
31l.68 88.77 12.15
+ 1§10 33.27 92.54 12.49
# 2.4

E*X
Kg-cm“2

9854.59E+07
1034.47E+08
1082,59E+08
1200,38E+08
1245.68E+08
1290.26E+08
1356.86E+08
1399,73E+08
1399,73E+08
1441.96E+08
1483.57E+08
1545.85E+08
1545,85E+08
1586,01E+08
1625,62E+08
1664,69E+08
1684,96E+08
1723,26E+08
1723.26E+08
1761,06E+08
1798.39E+08
1835,25E+08
1835,25E+08
1854.38E+08
1854.38E+08
1890.56E+08
1890.56E+08
1926,30E+08
1961.62E+08
1979.95E+08
2014.64E+08
2014,64E+08
2048.94E+08
2082.B4E+08
2082,B84E+08
2133,7B8E+08
2133.78E+D8
2166,75E+08
2166.75E+08
2199.35E+08
2248.37E+08
2263.52E+08
2280,11E+08
2280.11E+0B
2311,51E+08
2385.34E+08
2389.34E+08

+ 1 6 33.27
R L e L e T Y T g
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TABLA DE ESTRIBOS
ke * * *x ARkAR RREAARRRRRARRRANRRANA AR
b= 45 cm h= 80 cm d= 75 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
HRRRRANR AR KR ARRR NI A RRR R AR A AR R AR RN AR AR KRR R AR R AR AR R AR R AR A KR RN AR AR AR RAR R AR

s 2 #2.5 43 #4
RARARRNR AR R ARRERARR AR R AR R R RARRIR RN R AR A AR R AR AR AR AR AR AR R RN R AR KA AANRAKARRAAR KR A

5.00cm 49.39Ton 71.57Ton*

7.50em 32.93Ton 47.71Ton

10.00cm 24.70Ton . 35.78Ton 64.01Ton

12.50em 19.76Ton 28.63Ton 51.21Ton

15.00cm 16.46Ton 23.86Ton 42,67Ton

17.50cm 14.11Ton 20.45Ton 36.58Ton

20.00cm 12.35Ton 17.89Ton 32.00Ton

22.50cm 15.90Ton 28.45Ton

25,00cm 14.31Ton 25.60Ton

27.50cm 13.01Ton 23,28Ton

30.00cm 11.93Ton 21,34Ton

32.50cm 19.69Ton

35.00cm 18,29Ton

37.50cm 17.07Ton

RARKARRKARRF AR RRRERRRARRARRR RN ARSI KRR KRR RNARRARR R AR R RARRRRRRRRR RN ERAR RS
20.91cm 30.29cm 54.19cn
AR R R R AR RN RN R A A AR AR A AN AN R R AR R AR AR R R A RN AN A AR R AR R R R R AR AR AN A R AR AR AN AR AN AN AR ARk

NOTAS: REQUIERE DE REFUERZO LONGITUDINAL

fy=2530 Kg/cm’ 2 para Estr.§2 POR CAMBIOS VOLUMETRICOS

fy=4200 Kg/cm"2 para Est.#2.5,§3,#4 as= 4.B8E-02cm"2/cm

5 = sep. de Est. 1,5 as= 7.32E-02cn*2/cm

SM =FR AV fy / ( 3.5 b )
* REVISAR Vu < 2 FR b d ( fex )° 0.5



‘ " TABLA

45 cm h= 80 cm

d= 75 cm

DE REFUERZO

H iiﬁﬁﬁ*ﬁ.iﬁ*"ﬁiﬁh'.ﬁﬂ*hkiﬁii!tit("'!likik.ilﬁlﬁﬁt.ik.liti*it'tk!ﬁtiﬁiﬂi*kkttlﬂﬂt
b= fy= 4200 Kg/cm"2

AR R AR kR AR AR R A A AR R R Ak AN R R AR R R RN AN R AR R AR AR AR AR R R AR NI R AR R kAR kR

No. COMBINACIONES DE

AREA

£tc= 300 Kg/om™2

MR

VCR

LONGITUD1 NAL

E*I
Kge-cm“2

2263.32E+08
2278.33E+08
2326.00E+08
2342.27E+08
2373.15E+08
2403.82E+08
2494.52E+08
2510.16E+08
2539.87E+08
2642.96E+08
2656.71E+08
2700.40E+08
2771.83E+08
2813.07E+08
2855.24E+08
2897.00E+08
3004.79E+08
3149.43E+08

VARILLA cm°2 Ton-m n
KARRRNRKR AR RN AR AR RARAR IR RN KK RARARIARRRRARIRRKRARRRKRRARKRRARNAARR IR A AR AAR

48 .- 3 #10+2 ¢ 8 33,90 86,17 14.64
49. .- 3 412 34.20 86.84 14.64
50 -3 #10+1 § 12 35.16 88.99 14.64
51 .- 7 #8 35.49 89,72 14.64
52 .- 4 88 +2 #1210 36.12 91.12 14.64
53 .- 4 #10+1 8 36,75 92.51 14.64
54 .- 2 #10+2 § 12 28,64 96.63 14.64
$6 .~ 3 #8 +13 #10 38.97 97,35 14.64
56 .- 5 § 10 39.60 98.71 14.64
57 .~ 4 #10+2 ¥ 8 41,82 103,44 14.64
58 3 §12+1 10 42,12 104,07 14.64
59 4 #10+1 #1212 43.08 106.08 14.64
60 5 $0+1 &8 44,67 109.39 14.64
61" 4 @12 45.60 111.30 14.64
62 3 #1lo+2 # 12 46.56 113.25 14.64
63 6 110 47.52 115,19 14.64
64 -3 § 12+ # 10 50.04 120.21 14.64
65 .- 4 812+ 1 § 10 53,52 126.96 14.64
-5 4% 12 57.00 133.50 4.64

3289.48E+08

R kR Rk Rk Rk R AR R R kA kR ARR AR KRR AN AR R A kAR KRR RN R R KA KRR KA KRR AR R AN KRRk k kN ek h
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 9.74cm”2
As max= 57.86cm"2

1.5 FR b d (f*c)"0.5= 62,74Ton
2 FR b d (f*c)"0.5= 83,66Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70 cm



b=45 cm . h= 80 cm
" kﬁ*‘i.*ﬁtikﬁ9(ﬁ**ktiﬂﬁ*ﬁiﬁttﬁ*i*ﬁ*.*i*titii.*iiﬁ*kititﬁﬁitttt*ttiki*ﬁﬁ*k*i.ﬂ'ﬁﬁﬁl

d= 75 cm

_No, COMBINACIONES DE

REFUERZO

AREA

tic= 300 Kg/em2

MR

B L.A DE LONGITUDINAL
nunnnutnunnanntt:nnnn**nnuna.nuanununnntttanuunn

VCR

fy= 4200 Kg/cm"2

E+I
Kg-cm*2

VARILLA cm®2 T
Qﬁﬁitﬁli'Q*Qtﬂt*tt'ﬁ't:***t!*k&iiﬂtk*ﬁﬂi*ttta*ﬂﬁ*i*ﬁi*nt*ﬁ**ﬁhiﬁt*ti**it!iitiait

1" 7.=-2 #38 10.14 27.86 8.50
2 86 +1 §8 10.77 29.53 B.66
a.is 11.40 31.20 8.82
2 #8 +1 #6 12,99 35,37 9.24
1 §6 +1 #8 13.62 37.01 9.40
5.4 6 14.25 38.64 9.56
3.48 15.21 41.12 9.81
2.4 10 15.84 42.74 9.98
2 46 +2 .48 15.84 42.74 9,98
A 46 +1 48 16.47 44.35 10.14
6. 46 S 17.10 45.95 10.31
248 4+ 1410 18.06 48.38 10.56
3.8 8+ 1 46 18.06 48.38 10.56
IEs- 42748 18.69 49.97 10.72
546 +1° 8 19.32 51.54 10.88
7.4 6, : 19.95 53,12 11.05
4487 20.28 53.94 11.13
277410+ 1 4 8 20.91 55.50 11.30
348 +2 46 20.91 55.50 11.30
4°§6 +2 ¢8 21.54 57.05 11,46
616 +1 ¢38 22.17 58.60 11.63
2§12 22.80 60,14 11.79
8. ¥6 22.80 60.14 11.79
3788 +1 #10 23.13 60.95 11.88
4.8 +1 ¢ 6 23.13 60.95 11.88
3810 23.76 62.48 12.04
3 ¢#6 +3 48 23.76 62.48 12.04
5 #6 +2 438 24.39 64.00 12.20
29 .-7 86 +1 48 25.02 65.52 12.37
30 .-5 #8 25.35 66.31 12.45
31 -2 #8 +2 4§10 25.98 67.82 12.62
32 -4 #8 +2 §6 25.98 67.82 12.62
33 -4 46 +31 {8 26.61 69.32 12.78
34 .-6 #6 +2 8 27.24 70.81 12,95
35 ,-2 #10+1 4§12 27.24 70.81 12.95
36 4 %8B +1 4§10 28.20 73.07 13.20
37 5§ #8 +1 #6 28.20 73.07 13.20
38 3 #10+1 g8 28.83 74.55 13.36
39 4 #8 +3 #6 28.83 74.55 13.36
40 S #6 +3 #8 29.46 76.01 13.52
41 6 §8 3042 78.24 13.77
42 2 #12+1 #1210 30.72 78.93 13.85
43 S #8 +2 ¥6 31.08 79.69 13.94
a4 3 §8 +2 #10 31.05 79.69 13.94
45 .- 4 # 10 31.68 81.13 14.10
46 .- 5 48 +1 410 33.27 84.75 14.51
47 6 48 11.27 14.51

8528.33E+07
8979.74E+07
9425.17E+07
1052.44E+08
1095.05E+08
1137.17E+08
1200.42E+08
1241.35E+08
1241.35E+08
1281.83E+08
1321.87E+08
1382,09E+08
1382.09E+08
1421.10E+08B
1459.72E+08
1497 .95E+08
1517.82E+08
1555.51E+08
1555.51E+08
1592.B3E+08
1629.80E+08
1666,431E+08
1666.43E+08
1685.49E+08
1685.49E+08
1721.62E+08
1721.62E+08
1757.42E+08
1792,92E+08
1811,.39E+08
1846.42E+08
1846.42E+08
1881.15E+08
1915.60E+08
1915.60E+08
1967.54E+08
1967.54E+08
2001.27E+08
2001.27E+08
2034.74E+08
2085.22E+08
2100.87E+08
2118.02E+08
2118.02E+08
2150.57E+08
2231.63E+08
2231.63E+08

. 1 #6 84.75
.aaa**aa«aa‘*at«auawa.*xt-*uta**aaaa**ﬁ««tnan:-a****a*a*****uaaat:«ﬁxat*an:a.**.

CONTINUA



i b= 45 cm  he 80 cm

d= 75 cm

REFUERZO

f'c= 250 Kg/em’2

‘T ABLA DE LONGITUDINAL
aih}AiﬁiﬁQﬁQﬁhiiﬁtliitiﬁﬁtt'ﬂﬁtih*'kiﬂﬁtktkﬂltaﬂiii!tii.attiﬁiﬁt*t&titilﬁktiiiih

fy= 4200 Kg/cm'2

kﬁtiihikktl*titiﬁttiilﬁtt*khatﬁtwﬁ'iﬁtikﬁﬂ'iit*iiaiiﬁiiinitiiiltﬁtﬁttniiklnuﬁiﬁn

VARILLA om” T Ton
.ﬁﬁﬁﬁlkﬁ*ﬁtﬁkﬁlﬁi'ﬁﬁi’!iiﬁ"*ikiiiikl*ﬁiiﬁ*iQi*iﬁiﬁQti.ﬁ'.'iIkii'fﬁlkiiﬁ‘ﬁkiﬁ'i‘i

25 -4 #8 +

z 26° .~ 3 4§10
27 -3 %6 +
‘28 .-'5 §6 +
29 .~ 7 46 +

300 .-5 48
31 -2 §8 +
32 .-'4 #8 +
33 -4 16 +
34 -6 #6 +
35 .- 2 § 10+
36 .-4 #8 +
37 -5 #8 +
38 .- 3 § 10+
39 .- 4 §8 +
40 -5 %6 +

41 .- 6 # 8
42 .- 2 412 +
-43 .- 5 §8 +
44 .- 3 %8 +

45 .- 4 § 10
46 .- 5 §8 +
47 -6 - #8 +
48. .~ 3 § 10 +

49 .- 3 §12
E 50. .~.3 # 10 +

151 -7 48
T 52 .~ 4 #8 +
53 .- 4 # 10 +
54 .~ 2 § 10 +
55 .- 1. #8 +

56 .~ 5 # 10
57 .- 4 # 10 +
58 .- 3 § 12 +
58 .- 4 # 10 +
s RO .- 5 410 +

61 .- 4 312
62 .- 1 # 10 +

6 3 b

oY COMBINACIONES DE

AREA MR VCR
1 23.13 60.02 10.84

23.76 61,50 10.99
3 &8 23.76 61.50 10.99
2 §8 24.39 62.97 11,14
1 48 25.02 64.44 11.29

25.35 65,20 11,37
2. 4§ 1lo 25.98 66.65 11.52
2 §6 25,98 66,65 11.52
3 §8 26.61 68.09 11.67
2 &8 27.24 69.53 11,82
1§ 12 27.24 69.53 11.82
1 @10 28,20 71.70 12.05
1 #6 28.20 71.70 12,05
1 48 28.83 73.11 12,20
3 # 6 28.82 73.11 12.20
3 #8 29.46 74,51 12.35

30.42 76.64 12.57
1 # 10 30.72 77.30 12.64
2 46 31.05 78.02 12.72
2 210 31.05 78.02 12.72

31.68 79.40 12,87
1 #10 33.27 82.83 13.25
1 d6 33.27 82.83 13.25
2 #8 33.90 84.18 13.36

34.20 84,82 13.36
1 %12 35.16 86.85 13.36

35,49 87.54 13.36
2 #10 36.12 88.86 13.36
1 &8 36.75 90.17 13.36
2 412 38.64 94.05 13.36
3 §10 38.97 94.72 13.36

39.60 95.99 13.36
2 48 41.82 100.41 13,36
1 4§10 42.12 101.00 13,36
1 %12 43.08 102.87 13.36
1 &8 44.67 105.93 13.136

45.60 167.70 13.36
2 412 46.56 109.50 13.36

47.52

111.29

13.36

E*I
Kg-cm™2

1652,.93E+08
1687.96E+08
1687.96E+08
1722.65E+08
1757.04E+08
1774.92E+08
1808.83E+08
1808.B83E+08
1842.44E+08
1875.76E+08
1875.76E+08
1925,97E+08
1925.97E+08
1958.57E+0B
1958. 57E+08
1990.90E+08
2039.6SE+08
2054, 76E+0B
2071.31E+08
2071.31E+08
2102,71E+08
2180.87E+08
2180.87E+08
2211.41E+08
2225.87E+08
2271.79E+08
22B7.45E+08
2317.18E+08
2346.68E+08
2433,91E+08
2448.94E+08
2477.49E+08
2576.48E+08
2589.67E+08
2631.59E+08
2700.08E+08
2739.60E+08
2779.99E+08
2819.99E+08

61 o
i.tﬁtﬁﬁtiiiﬂ‘tittiﬁl‘tiﬁiliﬁiikﬁtkiﬁ.aiaﬁﬁAk«iitﬁﬁﬁi*Ati'ttkiﬂ*ﬁlk'*iﬁiﬁﬁiﬂﬁitli
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 8.89%cm’2

As max= 4B.2lcn"2
1.5 FR b d {f*c) " 0.5= 57.28Ton
2 FR b d (f*c) 0.5= 76.37Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



TABLA DE REFUERZO ‘LONGITUDIHNAL
HERNARARRRERRAR AR RRRR R AR R R R AR RRRRRARAR R AR RS RAK R AR RR AR R KRR R RAA RN A AR
b=-45 cm . h=-80 cm d= 75°cm flc= 200 -Kg/em~2 fy= 4200 Kg/cm"2
AR R AR AR AR AR ANR AR R R G AR AR R AR RS R AR AN R R R R AR N R R R AR AR AR R Ak A R R kR Rk kAR Ak k&

NO. COMBINACIONES -DE . AREA MR VCR E+T
VARILLA cm2 © Ton-m Ton Kg-cnm®2
i!iﬂ**k***iﬁﬁﬁiihl'!iﬁ‘*iiin*ﬁﬂﬁkﬁﬂ*lﬂﬂtlﬁiﬁikﬁkk**kki‘kittk*tiii*iiﬁkiﬁhlﬁﬁﬁﬁt‘
48 .- 6 #8. +1 # 6 33.27 79.96 11.85 1783,62E+08
49 .- 3 #10+2 48 33.90 81.20 11.95 1805.62E+08
50 .- 3 # 12 34.20 81.79 11.95 1816.02E+08
51 .- 3 # 10+ 1 § 12 35.16 83.64 11.95 1848.94E+08
52 -7 #8 35.49 84.28 11.95 1860, 14E+08
~-53 .~-4 #8 +2 #10 36.12 85.48 11.95 1881.35E+08
-4 #10+1 48 36.75 86.67 11,95 1902.34E+08
AR RN RN AR R AR AR AR AR AR AR R R Rk A R R AR R AR A AR AR A AR R Rk A AT AR AR AR A A h kA Rk kb kA kA ke
As min= 7.95cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 38,57cm"2 h > 70 cm

1.5 FR b d (f*c)°0.5= 51.23Ton
2 FR b d (f*c) 0.5= 68.31Ton
FR=0.9 PARA MOMENTQO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
T T g e T e T e T e LYY

b= 45 cm h= 80 cm = 75 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
AR AR RAR R A RN AR AR R R R RN AR A RN RNARR R AR R AR NN N AN RN AR A kR h kA kA kA Ak kA bk
No. COMBINACIONES DE AREA MR VCR E*L
VARILLA cm”2 Ton-m Ton Kg-cm"2
RRRARRR R R AR TR R AR AR RAARRRRRR R NR AR RAR KRR R AR R AR RE A RR AR AR AR RN IRARRRIR RN RN R
1 -2 §8 10.14 27.68 7.75 8416.04E+07
2 -2 #6 +1 #8 10.77 29.33 . 7.80 8858, 10E+07
3 .~4 f6 11.40 30.97 8.05 9294.03E+07
4 -2 &8 +1 ¢ 6 12.99 35.08 8.43 1036.87E+08
5 -3 #6 +1 %8 13.62 36.69 8.58 1078.49E+08
6 -5 §6 14.25 38.29 8.73 1119.60E+08
7 3 %8 15.21 40,72 8.96 1181.31E+408
8 -2 #1210 15.84 42.30 9.11 1221.20E+08
9 .~2 #6 +2 8 15.84 42,30 9.11 1221.20E+08
1o -4 #6 +1 48 16.47 43.88 9.26 1260.65E+08
11 .- 6 #6 17.10 45.44 9.41 1299, 65E+08
12 .~2 §8 +1 # 10 18.06 47.82 9.64 1158.26E+08
13 .-3 #8 +1 §6 18.06 47.82 9.64 1358.26E+08
19 -3 =6 +2 38 18.69 49.36 9.79 1396.21E+08
18 .-5 #6 +1 78 18.32 50.90 9.94 1433.75E+08
16 .- 7 # 86 19.95 52,43 10.09 1470.91E+08
17 .- 4 # 8 20.28 53.23 10.16 1490.23E+08
18 .-2 #10+1 # 8 20.91 54.74 10,21 1526.82E+08
19 .-3 48 +2 §6 20.91 54.74 10.31 1526.82E+08
20 -4 86 +2 ¢8 21.54 56.25 10.46 1563.05E+08
2 .-6 #6 +1 438 22.17 57.75 10.61 1598.93E+08
22 -2 #1212 22.80 59.24 10.76 1634.46E408
23 .~-8 46 22.80 59.24 10.76 1634.46E+08
2¢ .-3 &8 +1 # 10 23.13 60.02 10.84 1652.93E+08
N O e e e T

ARRRNA kR RERRRRRS
. CONTINUA



L T A B LA ‘DB R E.FU-ER'Z 0 Lo N G1ITUDINA

ﬁliiﬁi.iﬁki‘ii*tﬁtiii.kﬁﬁkﬁi‘ﬁ'i.iiki&i*kﬁﬁ.ﬁﬁltﬁiQtilikii.'!ﬁﬁaﬁk.il.itﬂ..tiﬁil
b=745 cm h=_80'cm “d='75 ¢m ~f'c=7200 Kg/cm'2 fy= 4200 Kg/cm"2

iilﬂi*titﬁtﬁiitﬁiiiiiﬁﬁ*ﬂittﬂt'ﬁtﬁttii!iﬁ‘itiiﬂiﬁﬁhﬁtﬁi\lﬁihﬁﬁk'ﬁi*ﬁttii*ﬁ'tkhﬁik

COMBINACIONES DB : .. AREA. o . MR T NCR E*Y

= VARILLA o Tonem Ton Kg=-cm”2
Q!i*iiﬁi**iiiit‘ﬁﬁiﬁkitlk*t*tiﬁﬁtkkﬁt‘**ﬁiiii*tk‘kkiﬁﬁﬁﬁ!iitﬁﬁiiﬁi‘
=3 g e 8.55 23.29 7 6.60 6525.27E+07
-2 81, L o «10 14/ ©27.41 6.94 7484.70E+07
=2 6+ 1§87 L0977 £29.03 7.07 7851.43E+07
a8 6 g 7114040 o 30.63 7,20 8211,13E+07
-2 #8 +1 16 12,997 . 34.64 7.54 9089,79E+07
-3, 46 +1 §8 113,62 . 36.21 7.68 9427.14E+07
-5 46 . 14.25. 37.76 7.81 9758,75E+07
ce=.3 88 o 15.21. 40,12 8.01 1025,.35E+08
- 2.4 10 S 15.84 _41.65 8.15 1057.16E+08
-2 16 +2 88 15.84 41.65 8.15 1057.16E+08
—4 46 . +1 748 16,47 43.17 8.28 1088.47E+08
-6 86 : ~17.10 7 44.69 8.42 1119,29E+08
.~2 28 +1 {410 18.06 46.97 8.62 1165,37E+08
=3 §8 +1 6 18.06 46.97 8.62 1165.37E+08
36+ 2 48 18.69 48.46 8.75 1195.05E+08
~. 5.6 +1 §.8 19,32 49.93 8.89 1224 ,30E+08
7 4 6 . 19.95 51.40 9.02 1253.13E+08
-4 4.8 : ..20,28 52.16 9.09 1268,07E+08
~2410+1 §8 20.91 53.61 9.22 1296, 29E+08
-3 '8 +2 {6 20.91 53.61 9.22 1296.29E+08
4. 46 +2.38 21.54 55.05 9.36 1324.13E+08
-6 46 +1 §8 22.17 56.48 9.49 1351.59E408
-2 %22 22.80 57.90 9.63 1378.69E+08
.~ B8 §6 22.80 57.90 9.61 1378.69E+08
-3 -88 +1 4§10 23.13 58,63 9.70¢ 1392.75E+08
~4.48 +1. .16 23.13 58.63 9.70 1392.75E+08
.- 3 810 23.76 60.04 9.83 1419,31E+08
~3 #6 +3 %8 23.76 60.04 9.83 1419,31E+08
~65.46 +2 §8 24.39 61.43 9.96 1445,54E+408
-7 86 +1 ¥ 8 25.02 62,81 10.10 1471.44E408
=548 25.35 63.53 10.17 1484,88E+08
-2 48 +2 §10 25.98 64.90 10.30 1510.29E+08
4. 88 +2 §6 25.98 64.90 10.30 1510.29E+08
-4 §6 +3 §8 26.61 66.25 10.44 1535.39E+08
-6 f6 +2 §8 27.24 67.60 10.57 1560.19E+08
-2 #4104+ 1 # 12 27.24 67.60 10.57 1560.19E+08
—4 $8 +1 §10 28.20 69.63 10.77 1597.42E+08
-5 #8 +1 ¢6 28.20 69.63 10.77 1597,42E+08
-3 #10+1 § 8 28.83 70.95 10.91 1621.49E+08
-4 8 +3 §6 28.83 70.95 10.91 1621,49E+08
-5 §6 +3 §8 29:46 72.26 11.04 1645.28E+08
-6 ¥8 30.42 74.24 11.25 1681.02E+08
-2 §12+1 # 10 30.72 74.85 11.31 1692.06E+08
.~5 %8B +2 §6 31.05 75.52 11.38 1704.14E+08
~3 §8 +2 #1210 31.05 75.52 11.38 1704.14E+08
-4 §10 31,68 76.80 1151 1727.01E+08
4 ~5 §8 +1 #10 33.27 79.96 11.85% 1783.62E+08
AR RN RN AR AR AR R ARk RN A ANk h ke kR R Ak ke kA kkk kA kA ke kh kb Ak ki ok ko h kA ki kk

CONTINUA



e iU IPA BIL AAL:T i DELl - ESTRIBOS

kﬁkiikﬁiilﬁiﬁ*kiktﬁiﬂtkit***ittitilﬁt*itiii'kiii*ﬁ't*ikﬁiniﬁiiﬁ*ﬁk*ttﬁtta*ﬁiiiiﬁ
b= 45 cn “h="70 cm:" " 'd= 65 cmi-:- FR=0 .8 ESTRIBOS DE DOS RAMAS

ttﬁ'*iﬁQﬂ*ﬂiiitﬁ-ﬁ-kﬁii*ﬂﬁiﬁiﬂQiiﬁﬂﬁnﬁ**ht*kthﬁt'ﬁikiﬁﬁﬂlttii'itiﬂii***itiiiktht‘k

5 #2 #2.5 3 #4
ﬁ'tttitﬁﬁIiit*iiitﬂﬁﬁktkattﬁ*iiiti*ﬁﬁiﬁiﬁhkii*ﬂ*iﬂﬁﬁiﬁitﬁttktikiA*k&i*hﬁﬁ*ﬂﬁﬁ'ﬁ!

5.00cm 42.81Ton 62.03Ton*
7.50cm | . 28.54Ton 41,35Ton
10.00cm 21.40Ton 31.01Ton 55.47Ton
12.50cm 17.12Ton 24.81Ton 44.38Ton
15,00cm 14.27Ton 20.68Ton 36.98Ton
17.50cm 12.23Ton 17.72Ton 31.70Ton
20.00cn 10.70Ton 15.51Ton 27.74Ton
22.50cm 13.78Ton 24.65Ton
25,00cm 12.41Ton 22.19Ton
27.50cm 11.28Ton 20.17Ton
30,00cm 10.34Ton 18.49Ton
ocm 17.07Ton
AR AR RR AR R R R AR R R AR NI kR R AR AR R ANAN AR RN AR kR kR A ARk R ARk AR AR ARk R kAN kb kdird
sM 0.91em 30.29%cm 54.19¢m
A AR R R RNk R Rk R AR AR AR AR R kR R ek kA AR R Rk kAR A kA Ak R R R R AR AN AR RN AR R AR ARk Ak kA kR Rk kAR
HOTAS:

fy=2530 Kg/cm~2 para Est.f2

fy=4200 Kg/cm"2 para Est.42.5,43,4§4

8 =sep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( fc* )~ 0.5 N



TABLA

© b="45 om

h= 70 cm

oE

d= 65 ¢m

REFUERZO

£'e= 300 Kg/cm™ 2

LONGITUDINAL
BARFRRER KD R AR AR RAIRA R AN R AR R AR E AR NSRRI RN R AR RN AR AR AR AR RRAC R AR DR a R AN AR

fy= 4200 Kg/cm'2

aﬁﬁttti‘i*lkﬂtkﬁﬂthﬁii*tttﬂﬂ*ﬁﬁﬂtt!tiikhiatnaidktﬁﬂ‘ltiﬁtiﬁAhﬁniiﬂt*t‘hit'tﬁﬁtit
No. COMBINACIOHES DE

AREA

E*
Kg-cm 2

VARIL cm” 0! Ton
iiliitlia*tiklkﬁﬁﬁithiiﬁtﬁﬂﬁiitkiQailihikttﬁitl*'tliﬂ*ﬁ‘iﬁh*tt*ttt**t**ﬁﬁ‘iﬂi'it

48 .- 6 K8 +1 #6 33.27
49 -3 410+ 2 ¢38 33,90
§0:.~'3. # 12 34,20
$1 ,~3 § 10+ 12 #12 35.16
52 ,~7.48 35.49
83 .~4 ¥8 +2 410 36,12
54 .~ 4 §10+12 #38 16.75
55 .~ 2 ¥ 10+ 2 & 12 38.64
B6 ~3 §8 +3 #10 38.97
87 .~ 5 §10 39.60
‘88 .~ 4 §10+2 §8 41.82
59 .,~3 412+ 1 #1090 42.12
60 .~ 4 § 10+ 1§12 43.08
61 .~5 §10+1 ¥8 44.67
62 .~ 4 ¥ 12 45.60
63 .~ 3 ¥ 10 + 2 ¢ 12 46.56
64 .~ 6 {4 10 47,52

5 3§12 50,04

MR VCR
72,17 18.13
73.36 18.13
73.92 18.13
75.70 18.13
76,31 18.13
77.47 18.13
78.82 18,13
82.21 18.13
82,62 18.13
83,74 18,13
87.63 18.13
88.15 18.13
83,80 18.13
92.50 18.13
94.06 18.13
95,65 18.13
97.23 18.12

1616,05E+09
1638.50E+08
1649.12E+08
1682,86E408
1694.36E+08
1716,19E+08
1737.86E+08
1801.8BE+08
1812.91E+08
1833,.85E+08
1906.45E+08
1916.12E+08
1946.85E+08
1997.03E+08
2025,98E+08
2055.56E+08
2084.84E+08

2160.31E+08

6 + ¢ 10 102.3 18,13
ﬁakhllkﬁkikl**»ilkkﬁhlii**t*lﬁﬁﬂli‘kﬁﬁiﬂlkﬁtiﬁ*ﬂk*iﬂktﬂlttitktkti**i**'*ihth**ﬁt

As min=

8.44cm™2
As max= 50,14cm”2

1.5 FR b d (£*¢)"0.5= 54.38Ton
2 FR b d (f*c) 0.5= 72.50Ton
FR=0,9 PARA MOMENTQ FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



BLA DE REFUERZO LONGITUDIUNAL
ittitﬁ*ﬁtﬁﬁﬁﬁtititt*ﬁﬁﬁtiﬁ!Qilhlihttﬁﬁ**iiilk*ﬁﬁliti*kﬁktﬁtIi*i**ttiitkﬁitiii*ﬁﬁ

b="45 cm’ h= 70 ¢cm d= 65 cm f'c= 300 Kg/cm"2 fy= 4200 Kg/em"2
ktiiiﬁ*kliﬁktltﬁl!itiﬁtl*lﬁitlﬁlﬂﬁkiliﬂtkAﬁQ*lAﬁﬁttlhtiili*it*ﬁhhliﬂi*i*iikﬂiiﬁi

“No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg-cm”™2

AR AR R R AR A R R AR AR R AR AR AR R R AR AR R AR AR A RAR RN R AR AR AR AR R AR A AR R AR AR AR AR ARk h ki h kA
-3 # B.55 20.38 10.43 5422, 27E+07
2 %8 10.14 24.02 11.02 6272,19E+07
2 §#6 +1 #8 10.77 25.46 11.25 6600, 15E+07
4 46 11.40 26.89 11.49 6923.44E+07
: §8 +1 6 12.99 30.46 12.08 7719,92E+07
3 $6 +1 28 13.62 31.86 12.31 8028.25E+07
S 46 14.25 33.26 12.55 8332.69E+07
3 §8 15.21 35.37 12.91 B8789.42E+07
2 110 15.84 36.75 13.14 9084, 63E+07
2 #6 +2 28 15.84 16.75 13.14 9084.63E+07
4 §6 +1 §8 16.47 38.12 13.37 9376.38E+07
6 ¢ 6 17.10 39.49 13.61 9664, 78E+07
2 48 +1 #1210 18.06 41.55% 13.97 1009.81E+08
3 §8 +1 §6 18.06 41.55 13.97 1009.81E+08
3 .46 +2 §8 18.69 42.90 14.20 1037.85E+08
5 £6 +1 #8 19.32 44.24 14.43 1065.59E+08
7 #6 19.95 45.58 14.67 1093.03E+08
4 &8 20.28 46,27 14.79 1107.29E+08
2 #l0+1 48 20.91 47.60 15.02 1134.31E+08
3 28 +2 %6 20.%91 47,60 15.02 1134.31E+08
4 §6 +2 38 21.54 438.91 15.26 1161.05E+08
6 16 +1 8 22.17 50.22 15.49 1167.52E+08
2 #12 22.80 51.52 15.73 1213,74E+08
8 16 22.80 51,52 15.73 1213.74E+08
3 #8 +1 {10 23.13 52.20 15.85 1227.36E+08
4 #8 +1 $6 23,13 $2.20 15.85 1227.36E+08
3 # 10 23.76 53.50 16.08 1253.19E+08
3 i6 +3 %68 23.76 53.50 16,08 1253,19E+08
5 §6 +2 18 24.39 54.78 16.32 1278.77E+08
7 #6 +1 §8 25,02 56.06 16.55 1304.12E+08
5 #8 25.35 56.73 16.68 1317.30E+08
2 $8 +2 310 25.98 58.00 16.91 1342,28E+08
4 §8 +2 §6 25.98 58,00 16.91 1342.28E+08
4 #6 +3 48 26.61 59.26 17.14 1367,.04E+08
6 §6 +2 48 27.24 60,51 17.38 1391.5BE+08
2 #10+1 ¢12 27.24 60.51 17.38 1391.58E+08
4 28 +1 210 28.20 62.41 17.74 1428.56E+08
5 #8 +1 §6 28.20 62.41 17.74 1428.56E+08
3 #1lo+1 48 28.83 63.65 17.97 1452.55E408
4 8 +3 {6 28.83 63,65 17.97 1452.55E+08
5 46 +3 48 29.46 64.88 18.13 1476.35E+08
6 38 30.42 66.74 18.13 1512,21E+08
2 $12+1 #10 30.72 67.32 18.13 1523.33E+08
5 8 +2 &6 31.05 67.95 18.13 1535,50E+08
3 §8 +2 =10 31.05 67.95 18.13 1535.50E+08
4 210 31.68 69.16 18.13 1558.60E+08
S #8 +1 310 33.27 72.17 18.13 1616,05E+08
R ARk AR AR AR AN AR AR AR A AR AR A AR AR R AN AR KR AR RN AR RN AR R AR AN AN R A AR R AR A

CONTINUA



TABLA DE

EARRAR AR RARAR AR R AR KRR RN NAR AR IR R KRR R RN NS

REFUERZO

LONGITUDINAL

AR ARRRE oy
= b= 45 cm h= 70 cm d= 65 cm fte= 250 Kg/em®2 fy= 4200 Kg/cm~2

* wh * R AR RARAR R AR A AR AN R AR NS AR R AR AN AR RSN RRRRA RN RN RAR

No. COMBINACIONES DE AREA MR VCR E*I

en'2 Ton-n Ton Kg=-cm”2

(232322122 w * * Rkt ok ke
26 4 §8 +1 #6 23,13 51.28 14.47 1202.07E+08
27 3 §1o 23.76 52,52 14.68 1227.0SE+08
28 3 86 +3 4§68 23.76 52.52 14.68 1227.05E+08
29 5 #6 +2 #8 24,39 53.75 14.90 1251.78E+08
0 7 #£6 +1 £ 8 25,02 54.98 15.11 1276.27E+08
31 5 48 25.35 55.62 15.22 1289.01E+08
32 2 48 +2 § 10 25.98 56.83 15.44 1313.14E408
a3 4 48 +2 £ 6 25,98 56.83 15.44 1313.14E4+08
34 4 46 +3 §8 26.61 58.03 15.65 1337.04E+08
3s 6 #6 +2 §8 27.24 59.23 15.86 1360.72E+08
36 2 §10+ 1 § 12 27.24 59.23 15.86 1360.72E+08
7 4 §8 +1 %10 28.20 61.04 16.19 1396.38E+08
ae S §8 +1 #6 28.20 61,04 16.19 1396.38E+08
39 1 #10+1 §8 28.83 62.21 16.40 1419.52E+08
40 4 §8 +23 B 6 28.83 62.21 16.40 1419.52E+08
41 5 #6 +3 #i&8 29.46 63.38 16.55 1442.45E+08
42 6 §8 30.42 65.14 16.55 1476.99E+08
43 2 412+ 1 4§ 10 30.72 65.69 16.55 1487.69E+08
44 5 $8 +2 &6 J1.05 66.29 16.55 1499.41E+08
45 1 £8 +2 # 10 31.05 66.29 16.55 1499.41E+08
46 4 810 31.68 67.42 16.55 1521.64E+08
47 5 #8 +1 #10 33.27 70.26 16.55 1576.90E+08
48 6 48 +1 %6 33.27 70.26 16.55 1576.90E+08
49 3 410+ 2 %8 33,90 71.37 16.55 1598.47E+08
50 3§12 34.20 71.89 16.55 1608.68E+08
51 3 § 20+ 1 § 12 35.16 73.56 16.55 1641.08E+08
‘s2 .- 7 48 35.4% 74.13 16.55 1652.13E+08
$3 .- 4 #8 +2 §10 36.12 75.21 16.55 1673.09E+08
54 .-4 ¢ 10+ 1 §8 36.75 76.28 16.55 1693,B8E+08
55 .- 2 #10+ 2 % 12 38.64 79.45 16.55 1755.28E+08
56 .- 3 48 + 3 4§10 38.97 79.99 16.55 1765.85E+08
5 § 10 39.60 81.03 16.55 1785,92E+08

57 . .
'tit.‘.itﬁi*‘ﬁiitian*tiiii‘kﬁﬁﬁktﬁﬁ**k*tt*ﬁiﬂﬁﬁi*ﬁ****wk*lﬁitttkkﬁitiiit'iiti**k

As min= 7.7lcm”2
As max= 41.79cm"2

1.5 FR b d (f*c) "0.5= 49.64Ton
2 FR b d (f*c) 0.5= 66.19Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



T A A DE REFUERZO LONGITUDINAL
*ﬁ**ﬁi*kﬂﬁﬁﬁltii!tiﬁi.ﬁiﬂk*ﬁi*tﬂﬁﬁi*ﬁiiktﬁiﬁii*kﬁi*Q***ktﬁ.***iﬁi*i.ﬁiﬁﬂk*tt*ki.

b="45 em  h= 70 cm d= 65 cm f'te= 200 Kg/cm"2 fy= 4200 Kg/cm"2
viiiﬁﬂiﬁﬁQtﬁii*tﬁt'iiﬁﬂﬁﬁ*i'**liiﬁﬂ*ik*iiiﬁtttﬁiQﬂii***itﬁi*ﬁ*ﬁiﬁﬁ.ﬁﬁ*l.lﬁﬂ.iﬁﬂ'ﬁ

NO. COMBINACIONES DE AREA MR VCR ExI
B VARILLA cm"2 Ton-m Ton Kg-cm*®2

iﬂ*Qﬁi.*i**it*ﬁi't't*iiiﬁiﬁ'iﬁ*ﬂitﬁinikﬁiﬁﬂit*itikiﬁtiﬁQiitﬁ*ihi*ﬁﬂi*thii*ﬂattai
= 43 + 1 H 10 30.72 63.24 14.80 1209.92E+08
44 + 2 31.05 63.78 14.80 1218.28E+08
45 + 2 n 10 31.05 63.78 14.80 1218.28E+08
46 31.68 64.82 14.80 1234.12E+08
47 +1 # 10 33.27 &7.39 14.80 1273,25E+08
48 +1 &6 33.27 67.39 14.80 1273.25E+08

tﬁQitikﬁiﬁﬂﬁii*k‘i**ﬁﬁi‘**k*i**ttﬁ*i'ﬂi!iiﬁ*t*liiﬁ**iﬁﬁitittﬁﬁﬁ*ﬁﬂk!ﬁﬁﬁﬂlﬁt*iiti
As min= 6.89cm°2
As max= 33.43cm"2
1.5 FR b d (f*c) 0.5= 44.40Ton
2 FR b d (f*c) 0,5= $9,20Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

HRR AR AN R R RRR AR AR R R AR AR AI IR R ARR AR IR AR AR RRRR KR AT RA AN R AN R ERRAR AR
b= 45 cm h= 70 cm d= 65 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm"2

AR RN R ARk Rk R R AR AR A AR R R R AN AR AR AR AR AR AR RN R AR AN R AR T RN AR R R AR RN R A

Ho, COMBINACIONES DE AREA MR VCR E*T
VARILLA cm®2 Ton-m Ton Kg-cm*“2
ARRRRRA R RN IR AR R AR R A N AR R AR R AR A AR RN R R AR AR AR AR kAR R ARk d *
1 ~3 {46 8,55 20.25 9.52 5351.80E+07
2 -2 48 10.14 23.85 10.06 6183,85E+07
3 -2 #6 +1 §8 10.77 25.26 10.27 6504.51E+07
4 —4 i6 11.40 26.66 10.49 6820.42E+07
5 -2 $8 +1 4§86 12.99 30.17 11.03 7597.83E+07
6 -3 %6 +1 %28 13.62 31.54 11.24 7898.45E+07
7 -5 #6 14.25 32.91 11.46 8195.12E+07
8 .~ 3 §8 15,21 34.97 11.78 8639.86E+07
9 -2 #1210 15.84 36.32 11.99 8927.12E+07
10 -2 §#6 +2 #8 15.84 36.32 11.99 8927.12E+07
11 .~4 #6 +1 §8 16.47 37.65 12.21 9210.86E+07
12 -6 #46 17.10 38.98 12.42 9491.21E+07
13- .-2 $8 +1 4§10 18,06 40.99 12.75 9912.11E+07
149 -3 €8 +1 468 18.06 40.99 12.75 9912,11E+07
15 .- 3 #6 +2 #8 18.69 42.30 12.96 1018,43E+08
16 -5 #6 +1 §8 19.32 43.60 13.18 1045.35E+08
17 -7 # 6 19.95 44.89 13.39 1071.97E+08
18 .-4 #8 20.28 45.56 13.50 1085.80E+08
19 .-2 §10+1 §8 20,91 46.84 13.72 1111.98E+08
20 -3 #8B +2 46 20.91 46.84 13.72 1111.98E+08
21 -4 #6 +2 438 21.54 48.11 13.93 1137.88BE+08
2z .~-6 6 +1 #8 22.17 49,37 14,14 1163.52E+08
23 -2 412 22.80 50.63 14.36 1188.89E+08
24 -8 #6 22.80 50.63 14.36 1188.89E+08
25 ,~-3 ¢$8 +1 §10 23.13 51.28 14.47 1202.07E+08
AR AR I AR AR AR AR R RRNR IR AR R IR AR AR R I AR AR AR AR AN AR Ak Ak Rk Ak h kb hhkhkhhhh

CONTINUA



REFUERZO

‘b= 45°cm h= 70 cm d= 65 cm f'c= 200 Kg/cm™2

T AB LA D LONGITUDINAL
.«---aaaa----aan-aan-a---«a:k-:-na--.nan-aﬁ-aaaananaan.-..q-a.--aatn---w-aaan.«a*

fy= 4200 Kg/cm"2

AR AAR R AR AR AR KR A NARRAR KRR AR KRR AR RN AR AR RA AR AR KRR RRR AR KRR R R KRR R AR R KRN RRRR

E*Y
-cm "2

4766.70E+07
5455. 09E+07
5717.54E+07
5974.60E+07
6601, 06E+07
6841.04E+07
7076.65E+07
7427.65E+07
7652.99E+07
7652.99E+07
7874 .52E+07
8092.39E+07
8417,65E+07
8417.65E+07
8626.84E+07
8832,.81E+07
9035, 64E+07
9140,66E+07
9338.91E+07
9338.91E+07
9534.27E+07
9726.82E+07
9916.65E+07
9916.65E+07
1001.50E+08
1001.50E+08
1020.0BE+08
1020.08E+08
1038.41E+08
1056.50E+08
1065.37E408
1083.59E+08
1083.53E+08
1101.08E+08
1118.35E+08
1118.35E+08
1144.24E+08
1144,24E+08
1160.96E+08
1160.96E+08
1177.48E+08
1202.26E+08

Nn COMBINACIONES DE AREA MR VCR
VARILLA cm”2 Ton-m Ton
kiiﬂ.'ﬁﬁlﬁtﬂﬁti.ll‘.lA“iﬁﬁ!.ﬂ.*.ﬁ.ﬁlﬁﬂQﬂ..tﬁ"lﬁ‘titﬁﬂﬁiiﬁtﬁiﬁﬁ.l.tt'.t khAkhkdh
- 1 =3 46 8.55 20.06 8.52
2 -2 48 10.14 23.58 9.00
3 -2 #6 +1 §8 10.77 24.96 9.19
4 4 # 6 11.40 26.32 9.38
5 ~2 48 +1 #6 12.99 29.73 9.86
6 «.~3 §6 +1. 48 13.62 31.06 10.05
7 =5 %6 14.25 32.38 10.25
8 3. ¢#8 15,21 34.37 10.54
9 2.4 10 15.84 35.66 10.73
10 2 #6412 §8 15,84 35.66 10.73
11 4 6. +1° 48 16.47 36.95 10.92
12 6 16 . 17.10 3s.22 11,1}
13 248 +1°.110 18.06 40.14 11.40
14 3-8 +1 §6 18.06 40.14 11.40
15 386 +2 8 1B.69 41.239 11,59
16 S #6:+1.4%8 19.32 42.63 11.78
17 T -4 6 19.95 43.85 11,98
18 4-#'8" 20.28 44.49 12.08
19 2.810+1 §8 20.91 45.70 12.27
20 3 $48°+2 ¢6 20.91 45.70 12.27
21 4 #6 +2 48 21.54 46,91 12.46
22 .-6 # 6 +1 %8 22.17 48.10 12.65
23 -2 812 22.80 49.28 12.84
24 .- 8 §6 22.80 49.28 12.84
25 .- 3 #8 +1 {10 23.13 49.89 12.94
26 .-4 #8 +1 §6 23.13 49.89 12,94
27 .- 3 #1310 23,76 51.06 13,13
28 -3 46 + i8 23.76 51.06 13.1)
29 .-5 46 +2 #8 24.39 52.21 13,32
30 -7 46 +1 %8 25.02 53.135 13.52
31 .-5 ¢ 8 25.35 53.95 13.62
32 -2 8 + 2 ¢10 25.98 55.08 13.81
33 .-4 318 +2 #6 25.98 55.08 13.81
34 -4 56 +3 &8 26.61 56.20 14.00
3 -6 46 +2 t8 27.24 57.30 14.19
36 -2 #1110+ 1 # 12 27.24 57.30 14.19
37 -4 =8 +1 =10 °8.20 53.97 1 a
38 ~5 48 +1 §6 28.20 58.97 14.48
39 -3 £10+ 1 18 28.83 60.05 14.67
406 .- 4 §8 +3 F6 2B.83 60,05 14.67
41 .- 5 ¥§6 +3 38 29.46 61.13 14.80
42 .- 6 § 8 30.42 62.74 14.80
RRRERRERARA KR KRR RRRIER AR AR KRR R KR ARRR R KRR KRR AR R R AR bR AR NN R AR R RN R RSk
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TABLA D E ESTRIBOS
t*ﬁ’*nhtﬁiittnit*iit*tttﬁ’titﬁiiitiiiil'kikkﬁtiattﬁliﬁi'i!ﬂﬁi*ukiiitﬁtittkilttii
b= 45 ¢ h= 60 cm d= 55.cm FR=0 .8 ESTRIBOS DE DOS RAMAS
ttihﬁhi!it'ﬁ*iit*tlkiltﬂﬂititk*iﬁtkﬁ*t*‘taiitiiahinﬂii*ﬁliatttatﬁait'*hikﬁiittﬁﬁ
#2 #2.5 £3 (L]
D LT L R T L e e A e L T

5.00cm 36.22Ton 52.48Ton*
7.50cm 24.15Ton 34.99Ton
10.00cm 18,11Ton 26.24Ton 46.94Ton
12.50cm 14.49Ton 20.99Ton 317.55Ton
15.00cm 12,07Ton 17.49Ton 31.29Ton
17.50cm 10.35Ton 15,00Ton 26.82Ton
20.00cm 9.06Ton 13.12Ton 23.47Ton
22.50cm 11.66Ton 20.86Ton
25.00cm 10.50Ton 18.78Ton
27,.50¢cn 9.54Ton 17.07Ton
KRR RARK AR R AR R RN KRR R AR R AR AR kR R R A A IRk ko hh kR Rk Ak kAR R AR Rk kAR bk AR A AR Rk h &k
SM 20.91c 9cm 54.19¢c
iit!iihlii*ﬁﬂtiiﬁkikhﬂi*i.kt.tiﬂﬁiﬁﬁittﬁtlﬁﬁiﬁﬁt**,\iﬁtﬁtit*tkiﬁﬁﬁﬁiikkt*.ik.*i**
NOTAS:

fy=2530 Kg/cm“2 para Est.#2
fy =4200 Kg/cm"2 para Est.§2.5,=23,=
=sep. de Est.
SM =FR AV fy / { 3.5 b )
* REVISAR Vu < 2 FR bd { fcx )~



b= 45 cm h= 60 cm

d= 55 cm

A LA DE REFUERZO
ARAKRRAR AR R AR AR AR AR RN R AR AR AR AR A AR AR AR KRR AN AR R R AAR KRR RN AR N AR AR R RN ARk Rk

f'c= 1300 Kg/cm"2

LONG

ITUDINAL
fy= 4200 Kg/cm'2

RARRAR AR R AR R R AARRRARRARN R R R AR KA KRR AR R AN KRR A AR AR AR AN AR AR R AR RN AR EA KRR R AR
No. COMBINACIONES DE

AREA

MR
Ton-m

Vi L "2
t'kﬁttitii*ﬁﬁiiﬁ**gi—iﬁﬁtttaﬁﬁtiﬁiitiﬂtkiitﬂiﬁtiiiﬂtiiﬁ.tliﬁik!tilhttﬁﬁ'nthﬁk'ﬁtt

28 .-3 #6 +23 }38 23.76 44,52
29 .-5 46 +2 §8 24.39 45.56
30 -7 6 +1 §8 25.02 46.60
31 -5 §8 25.35 47.15
32 .-2 #8 +2 §10 25.98 48.18
33 -4 g8 +2 6 25.98 48.18
3 -4 §6 +3 {8 26.61 49.20
35 -6 46 +2 §8 27.24 50.22
36 .~2 #10+1 {412 27.24 50.22
37 .-4 §8 +1 f1l0 28,20 51,75
38 .-5 48 +1 §6 28,20 51.75
39 .-3 110+ {8 28.83 52.75
40 .~4 #8 +3 i6 28.83 52.75
41 .-5 §6 +3 48 29.46 53.74
42 -6 18 30.42 55.24
43 2 §12+1 410 30.72 55.71
44  .-5 88 +2 f6 11.05 56.22
45 -3 48 +2 f10 31.05 56.22
46 -4 {10 31.68 57.18
47 - .-5 §8 +1 {10 33.27 59.60
48 .-6 #8 +1 §6 33.27 59.60
49 .=3 f10+2 §8 33,90 60.54
s0 .-3 ¥ 12 34.20 60.99
51 .-3 #10+1 {12 35,16 62.41
52 .-7 §8 35.49 62.89
53 .-4 %8 +2 #10 36.12 63.81
54 .-4 §10+1 f8 36.75 64.72
55 . .- 2 #10+2 £12 38.64 67.42
56 .-3 #8 +3 10 38.97 67.89
57 .-5 # 10 39.60 68.77
58 .-4 §1w+2 §8 41.82 71.82
59 .- 3 § 12+ 1 10 42 72.23

VCR E+T
Kg-cm"2
14.97 8626.73E+07
15.20 8798,70E+07
15.34 8968,92E+07
15.34 9057.40E+07
15.34 9225.04E+07
15.34 9225, 04E+07
15,34 9391.03E+07
15.34 9555,41E+07
15.34 9555.41E+07
15.34 9802.8B7E+07
15.34 9802 .B7E+07
15.34 9961 .14E+07
15.34 9963, 34E+07
15.34 1012,23E+08
15.34 1036.17E+08
15.34 1043 ,.59E+08
15.34 1051.71E+08
15.34 1051.71E+08
15.34 1067.10E+08
15.34 1105,.35E+08
15.34 1105.35E+08
15.34 1120.27E+08
15.34 1127.34E+08
15,34 1149.74E+08
15.34 1157.3BE+08
15.34 1171.86E+08
15,34 1186.23E+08
15.34 1228.62E+08
15.34 1235.,92E+08
156.34 1249.77E+08
15.34 1297.70E+08

15.34

1304.08E+08

9 -
P I R T L R T T L T L P I Ty

As min= 7.l4cm”2
As max= 42.43cm"2

1.5 FR' b d (f*¢)"0.5= 46.01Ton
2 FRbd (f*c) 0.5= 61.35Tan

FR=

.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



S TABLA DE. REFUERZO  LONGITUDINAL
ﬂ*'ﬁ.ﬁ.ﬁﬁﬁ*ﬁ IRRAE AR KRR AR R KRR RANRARA R RN IR RA RN R AR AR

b=.45"cm.~h="60 cm d= 55 cm f'c= 250 Kg/cm 2 fy= 4200 Kg/cm*2

HRAANRRR RN KRR RARARRIARRIAAR AR R RERA AR AR
3 No, . COMBINACIONES DE AREA MR VCR E*I

VARILLA cm”2 Ton-m Ton Kg-cn*2
T LT P T
48 .- 6 #8 +1 # 6 33.27 57.68 14.00 1076.55E+08
49 -3 §10+2 £ 8 33.90 58.85 14.00 1090.84E+08
50- .- 3 # 12 34.20 58.97 14.00 1097.61E+08
-3 §10+1 #1212 35.16 60.27 14.00 1119.06E+08

51
iiﬁ.***ii‘ﬁiit**ﬁk*ittiiiiiﬁ’ﬂiiﬁit.ﬁﬁiittthiiiﬁﬁtlkﬁﬁilii‘itﬁiiii*ii***ﬁ*ﬁ'titi

As min= 6.52cm™2

As max= 135.36cm"2

1.5 FR b d (f*c) 0.5= 42.00Ton

2 FR b d (f*c)"0.5= 56.00Ton

FR=0.9 PARA MOMEHNTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA b E REFUERZO LONGITUDINAL
L L L T R T T Ty Y

b= 45 cm h= 60 cm d= 55 cm f'c= 300 Kg/cm"2 fy= 4200 Kg/cm™2
!iiﬁii'ﬁi*ﬂi*ﬂttﬁi'ﬁitkﬂkiﬁ*ﬁkiﬁQikkt*tk.tﬁﬂﬂilh.ﬁikiﬂ’*ﬂii*i**ﬁiiﬁtﬂtiﬁ*ﬂﬂ'ﬂ.it
No. COMBINACIONES DE AREA MR VCR E+*I
VARIL m”2 Ton~-m Ton Kg-cm"2
KRARAN AR R R Rk kR R A kAR AR R AN NARR R KR AR R RN AR R RN N KR AN KRRk kAR AR AR ANk A ARk kA
1 =3 &6 8.55 17.14 9.31 3788.59E+07
2 -2 §8 10.14 20.19 9.90 4373.43E+07
3 o~ 2 ¥6 +1 48 10.77 21.39 10.14 4598.59E+07
4 — 4 %6 11.40 22.58 10.37 4820.27E+07
5 =2 #8 +1 §6 12.99 25.55 10.96 5365.31E+07
6 .~3 §6 +1 # 8 13.62 26.71 11.20 5575.88E+07
7 .~ 5 #6 14.25 27.87 11.43 5783 .56E+07
8 —3 #e 15.21 29.62 11.79 6094 .73E+07
9 -2 {120 15.84 30.76 12.02 6295.59E+07
16 -2 #§6 +2 4§ 8 15.84 30.76 12.02 6295.59E+07
11 .- 4 §6 +1 #8 16.47 31.90 12.26 6491.90E+07
12 .- 6 ¥ 6 17.10 33.02 12.49 6689, 75E+07
13 .-2 48 +1 # 10 18.06 34.73 12.85 6983.63E+07
14 .~3 #8 +1 # 6 18.06 34.73 12.85 69B83.61E+07
15 .- 3 #6 +2 #8 18.69 315,84 13.08 7173 .59E+07
16 -5 #6 +1 438 19.32 36.94 13.232 7361.34E+07
17 .- 7 #6 19.95 38.03 13,55 7546,93E+07
18 .- 4 48 20.28 38.61 13.68 7643.32E+07
19 -2 f10+1 ¥ 8 20.91 39.69 13.91 7825.75E+07
20 -3 #8 +2 §6 20.91 39.69 13.91 7825.75E+07
21 .- 4 #6 +2 #8 21.54 40.77 14.14 8006.18BE+07
22 -6 86 +1 #28 22.17 41.84 14.38 8184 .65E+07
23 .- 2 # 12 22.80 42.91 14.61 8361.22E+07
24 -8 # 6 22,80 42.91 14.61 8361.22E+07
256 .- 3 48 +1 #1210 23.13 43.46 14.73 8452 .97E+07
26 .- 4 48 +1 %6 23.13 43.46 14.73 B452.97E+07
27 .- 3 § 10 23.76 44.52 14.97 8626.73E+07
AREFRRARAIR IR RARAR R AR AR R AR AR R AR RA KRR AN R AR AR A AR AR ARRR KRR AN AR AR

CONTINUA



T ABLA

DE

60 cm

d= 55 cm

REFUERZO

flc= 250 Kg/em®2

LONGITUDINAL

t*i‘ktiﬂﬂihﬁi*t*.*iﬁlt*kiﬁii*'i'i*i‘.t*ﬁ.tﬂntlittttit*ﬁi**iittﬂkit*‘ﬁﬂtiii*'liil
b=.45 cm  h=

ﬁktﬂil*kk*kt**ﬁti’.Riﬂﬂﬁ'iitﬂ"kiiiﬁiitkﬁﬁ*ititttt**ﬂtﬁii**ﬁQ*iitiﬂ‘*iktﬂ*i*tlAA
ND. COMBINACIONES DE

fy= 4200 Kg/cm"2

TLLA cm” on Ton
ﬂiiiﬁitiliikﬁk'ﬁiii.iﬂﬁ'tiiﬁlitiiiitﬁk*iﬂ*ﬁﬁi.*kk..i‘**i*iﬁttﬁ*tﬁi*ki.iﬁtﬁﬁiillt
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o

AREA MR VCR E*I
Kg-cm* 2

8.55 17.02 8.50 3735.31E1D
10.14 20.01 9.04 4306.81E407
10,77 21.19 9.26 4526.55E10/
11.40 22,35 9.47 4742.73E407
12.99 25.26 10.01 5273,62E+07
13.62 26.39 10.22 5478.49E407
14.25 27.52 10.44 5680.42E40)
15.21 29.22 10.76 5982.74E+07
15.84 30.33 10.98 6177.74E407
30.33 10.98 6177.74E407
31.43 11.19 6370,16E407
32.82 11.40 6560.0BE+07
J34.16 11.73 6844,.85E107
34,16 11.72 6844 .85E+07
35.23 11.94 7028.81E410
36.29 12.16 7210.52E407
37.35 12,37 7390.06E+07
37.89 12.48 7483.26E407
18.94 12,70 7659.61E407
38.94 12,70 7659.61E+07
39,97 12,91 7833.93E407
40.99 13.13 8006.28E+07
42.01 13.34 8176.70E407
42.01 13.34 8176.70E+07
42,54 13.45 8265.22E+07
42.54 13.45 8265.22E+07
43.54 13.66 8432.82E+07
43.54 13.66 8432.82E+07
24.39 44.53 13.88 8598.61E+07
25.02 45.52 14.00 8762.64E+07
25.35 46.03 14.900 8847.87E407
25.98 47.01 14.00 9009.30E+07
25,98 47.01 14.00 9009.30E+07
26.61 47.97 14.00 9169.07E+07
27.24 48,93 14,00 9327,22E+07
27.24 48,93 14.00 9327.22E+07
28.20 50.282 14.00 9565.18E+07
28.20 50.38 14.00 9565.18E+07
28.83 51.31 14.00 9719.40E+07
28.82 51,31 14,00 9719.40E+07
29.46 52.24 14.00 9872.12E+07
30.42 53,64 14,00 1010.20E+08
30.72 54.07 14.00 1017.32E+08
31.05 54.55 14,00 1025,11E+08
31,05 54,55 14.00 1025.11E+08
31.68 55.45 14.00 1039.88E+08
33.27 . 0 1076.55E+08

CONTINUA



-TABLA b E REFUERZO

b=:45 cm - h= 60 cm d= 55 cm

fle= 200 Kg/om'2

LONGITUDINAL
Kdk kR R KRR KRR AR AR AR AR NI AR ANR AR R AR R R kAP A AN R AR AN R R AR AR AR AN R RN R kAR AR

fy= 4200 Kg/cm™2

lititiiﬁiilﬂliilﬂi‘ihtli&ttﬂiﬂitﬂttiitAAttitnlhﬂhntikt*ﬁ!*ittiﬂ.tihiti'tﬁﬁﬂtiitn

"' COMBINACIONES DE

AREA

MR

VCR

E*I
Kg-cm”2

: LA cm"2 on~m Ton
t‘tiiﬂtt.niaﬁii'atiﬁhnihtﬁa'ﬁﬁtﬁﬁ.tlAhtihii.ititthﬁnn'*kﬁthltiﬂ*!niittaiantﬁtnt'

=3 i 6 8.55 16.83 7.60
" 248 10.14 19,75 8.09
=2 #$6 +1 8 10.77 20.89 8.28
=446 11.40 22.01 8.47
2 #8 +1 6 12,99 24,82 8.95

3 #8#6.+1 48 13.62 25.91 9.14
=5 4§46 14,25 26.99 9.34
~:3 .48 15.21 28.62 5.63
2 10 15,84 29,68 9.82
=246 +2 58 15.84 29.68 9.82
=46 °+1 48 16.47 J0.72 10,02
=616 17.10 31.76 10.20
-2 48 +1 {10 18.06 33.32 10.49
»~ 3 °#8 +1 #6 18.06 33.32 10.49
~3. 26 .+2 8 18,69 34,32 10.68
.~ 5. §#6 +1 §8 19.32 35.32 10.87
-7 £ 6 19,95 16,31 11.07
4 #8 20.28 36,83 11.17

2 §10+1 % 8 20,91 37.80 11.36

3 #8 +2 @6 20.91 37.80 11,36

4 16 +2 {8 21.54 38,76 11.55

6 #6 +1 §8 22.17 39.72 11.74

2 §12 22,80 40,66 11.93

8 £6 22.80 40,66 11,93

3 8- +1 §10 23.13 12.03

4 . 48.+1 46 23,13 12.03

- 3 #1210 23.76 12,22
3 #6 + is 23.76 12.22

5 #6 +2 §8 24.39 12,41

7 £#6 +1 18 25.02 12,52

5 &8 25.35 12,52

2 8 +2 §10 25.98 12,52

4 #8 +2 46 25,98 12.52

4 §6 +3 78 26.61 12.52

6 #6 +2 §8 27.24 12.52

2 #1310+ ) 3§12 27.24 12.52
-4 =8 +1 =10 26 . eu 38 12.52
-5 §8 +1 8 28,20 48.31 2,52

3295,79E+07
3761.06E+07
3937.86E+07
4110.73E+07
4530, 80E+07
4691.27E+07
4848,57E+07
5082.47E+07
5232.35E+07
5232, 35E+07
5379.50E+07
5524 .02E+07
5739.41E+07
5739.41E+07
5877.71E+07
6013.69E+07
6147,45E+07
6216,64E+07
6347,13E+07
6347.13E+07
6475,56E+07
6602.00E+07
6726 .51E+07
6726.51E+07
6790.98E+07
6790,98E+07
6912, 66E+07
6912, 66E+07
7032 ,54E+07
7150,68E+07
7211, 89E+07
7327 .,47E+07
7327,47E+07
7441.43E+07
7553,82E+07
7553, 82E+07
7722,12E+07
7722.12E407

6 1
AR AR FARERRRR AR RA R AR RN R ARR AR KRR AR AR R R AR R AR AN RN RANR AR RN AR AN IR AR AR AAR

As min= 5.83cm"2
As max= 28.29cm"2

1.5 FR b d {f*c) 0.5= 37.57Ton

2 FR b d (f*c) 0.5= 50.09Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



| i ‘TABLA TDE ESTRIBOS
e ettt diod bt ool bl L A b S LAl b L Bl El el doeheduabdubaldolotoduiaiale

45 cm - h='50 'cm’ "d= 45 cm - FR=0 .8 ESTRIBOS DE DOS RAMAS
i.ﬁ*iﬁﬁl*ﬁ***it*t‘iﬁiiﬁiiﬁ*iiiiiiti'ttiR*ti'*ltkﬁﬁti*!tiﬁilﬁﬁiik*‘\tkiiiitiﬂttﬁii
S MO 1 f2.5 43 44
auﬁtt*:atatﬁi*ikititiiutﬂihi * Kkkkk Rk *n ARRNRAARRRRREERRARRRANE

5.00cm - : 29.64Ton 42.94Ton*
: 7.50em B 19.76Ton 28, 63Ton
F 10,00cm 14.82Ton 21.47Ton 38.40Ton
7 712.50cm ° . 11.85Ton 17.18Ton 30.72Ton
15.00cm 9.88Ton 14.31Taon 25,60Ton
17.50cm 8.47Ton 12,27Ton 21.95Ton
20.00cn 7.41Ton 10.74Ton 19.20Ton
22.50cm .54Ton 17.07Ton
.**!ﬁtt‘ﬂhhi'i.i.ﬁiﬂ‘ii'kiﬁttﬁi*Atki‘-ﬁﬂﬁt*ﬁl’i**!*iﬁtkkﬁkﬁ*‘ﬁlhlhtﬁttikiﬁik‘ii**'
B SM 20.91cm 30,29cn 54.19%cm
RAARER RN KRR AR RN R AR AR AR SRR RN AR AR AR AR A RN AR AR AR R KA AR ARk Nk Ak R bk kiR

NOTAS:

fy=2530 Kg/cm®2 para Est.§2

fy=4200 Kg/cm"2 para Est.{§2.5,%3,§4

s =sep. de Est.

SM =FR Av fy / ( 3.5 b

* REVISAR Vu < 2 FR bd { fc* ) 0.5



TABLA DE REFUERZO LONGITUDINAL
nnw*unnunu-uunnnnn"nnnnnuun.ununan.unnnnnnna

b= 45-cm h= 50 cm d= 45 cm fte= 300 Kg/cm"2 fy= 4200 Kg/cm"2
ﬁiiikkiﬂiﬁi*i*ii*ﬂ**ﬂ'tik!tiiﬂﬁﬁt*ﬁﬁk'ﬁiQk*t*lAkittt*t*ttiﬁiihﬂ.*ﬁ*ﬁltt*ﬁiﬁt*iit

A NG COMBINACIONES DE AREA MR VCR E+Y

Vi . VARILLA cm”2 Ton-m Ton Kg-cm"2
iﬁﬁkt.*iﬁ’ﬂiﬁﬁﬁik*iﬁﬁ*!i.ﬁik*ﬁ.ﬂ*ik.ﬁﬁﬁtﬁﬁiiikiﬁiQ**ﬁ*ﬁiﬂtkitﬁi*t.ﬁih**'ﬁttt'ﬁﬁk
; 60. .- 6 #6 +1 48 22,17 33.46 12.55 5213,17E+07
S61: .=~ 2 # 12 22.80 34.29 12,55 5322.28E+07
62. .- 8 {6 22.80 34,29 12.55 5322.28E+07
63 .~-3 §8 +1 410 23,13 34.72 12.55 5378.92E+07
64 -4 #8 +1 #6 231,13 34.72 12.55 5378.92E+07
65 .- 3 # 10 21.76 35.53 12,55 5486.12E407
,66. .-3 86 +3 &8 23.76 35,53 12.55 5486, 12E+07
67 .-5 #6 +2 48 24.39 36.34 12.55 5592, 10E+07
68 - .- 7 #6 +1 §8 25,02 37.15 12,85 5696.89E+07
69 .- 5 §8 25.35 37.56 12.55 5751,32E+07
70 .-2 48 +2 #1210 25,98 38.36 12.55 5854 .37E+07
71 -4 848 +2 #6 25,98 38.36 12.55 5854.37E+07
72 .~ 4 36 +3 #38 26.61 39.14 12.55 5956, 30E+07
73 -6 #6 +2 @8 27,24 39.92 12.55 6057.14E+07
74 .~2 §F10+1 412 27.24 39.92 12.55 6057, 14E+07
7 .-4 £§8 +1 #10 28.20 41.09 12,58 6208, 77E+07
76 .-5 #8 +1 #6 28.20 41.09 12.55 6208.77E+07
77 -3 {#10+1 #38 28.83 41.8S 12.55 6306.97E+07
78 .~ 4 #8 +3 #6 28.83 41.85 12.58 6306.97E+07
79 .-5 #6 +3 #8 29.46 42.61 12,55 6404.17E+07
80 .-6 %8 30.42 43.74 12.58 6550,39E+07
81 .~ 2 #12+1 § 10 30.72 44.09 12.55 6595.63E+07
82 .-5 #8 +2 #6 31.05 44.48 12,55 6645,.15E+07
81 .~-3 #8 +2 4§10 31.05 44.48 12,55 6645.15E+07
B4 -4 f£10 31.68 45.21 12,55 6738,97E+07
85 .-5 #8 +1 {10 33.27 47.02 12.55 6971.73E+07
86 .- 6 #8 +1 #6 33.27 47.02 12,55 6971.73E+07
87 .-3 #10+2 48 33.90 47.73 12.85 7062,41E+07
B 3§12 8.06 12.55 7105, 29E+07

8 . 34.20
ﬁﬁli‘.‘tiil*il'ﬁk.iﬁﬁ*ﬁlil‘tﬁitkﬁtkitﬁﬁﬁkttktkAiQitkl***i*i*i*itt**i'it*i'ﬁiﬁ*ﬁt

As min= 5.85cm"2

As max= 34.7lcm"2

1.5 FR b d (f*c) 0.5= 37.65Ton

2 FR b d (f*c)"0.5= 50,19Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARMA FUERZA CORTANTE



TABLA.:DE LREFUERZO B
funun‘unnuwu*«nnunun.uninntnan:nn**nnn-'wataanu*nnna

‘b=:45.cm ih=-50 .chmi 4= 457cm - flc=. 300" Kg/cm 2

LONGITUDINAL

fy= 4200 Kg/cm'2

ilkﬂltit*ﬁkﬁ*-ﬁtiﬁ*ﬂiﬁiia'*i!t****iiktiiiiaittk*it*tﬂttt*tt!iat!tﬁiiiiidﬂhiki**nﬁ

¢ #0.0 < No, i COMBINACIONES |DE] b VCR E*I
; “ e VARILLA . iemt2 1= Ton Kg-cm®2
Akkhk bk o AR kkhd) A k- thtiﬁitﬁiﬁikﬁtihtiiikﬁtiiii‘iit'ti‘iklﬁt
4 ‘ 719,26 3110.72E+07
3 3 9.35 3163.52E+07
[ 9.44 3215.99E+07
3 9,67 3352.18E+07
5.. 9.76 3403.50E+07
2 9.85 3454.51E+07
4 9.99 3536.76E+07
3 10.08 1586.98E+07
4 10.08 3586.98E+07
T 10.17 3636.92E+07
5 10.32 3717.46E+07
3 10.41 3766.65E+07
6., 10.50 36815.57E+07
37 10.67 3912.60E+07
A 10.73 3942.71E+07
5 10.82 3990.66E+07
2 10.91 40318.36E+07
2 10.91 4038, 3GE+07
10.91 4038.36E+07
5 11.05 4115, 32E+07
4 11.14 4162.35E+07
4 11.14 4162.35E+07
7 11.23 4209.14E+07
6 11.38 4284, 65E+07
X A 11.47 4330.81E+07
o 11.56 4376.73E+07
9 L 11.64 4422.42E+07
2. + 11.73 4467 ,87E+07
X S=3 £ KA - -1 11.73 4467, 87E+07
=5 6 H 2k S 11,79 4496.17E+07
= S A E 11.88 4541.26E+07
44 =3 UR6 42088 11.97 4586, 13E+07
45 . = B 8.5 + 1746 11.97 4586, 13E+07
46 ,- 6.°8:6 414 5 12.11 4658, STE+07
47 .- 5 36+ 10 #B. 12.20 4702.86E+07
48 .~ 4. %5 4+ 4.8 6 . 12.20 4702.86E+07
$9 =7 23 v 2.0: 4 . 12.29 4746.95E+D7
50 =7 #6 . 12.44 4818.13E407
§1 =5 a6 +131 35 20.19 30.82 12.53 4861.66E+07
52 -4 =8 20.28 30.94 12.55 4877.93E+07
$31. .- 625 +3 76 20.43 31.14 12.55 4904.99E+07
§4 .-2 #10+1 #8 20.91 31.79 12.55 4991, 04E+07
55 .- 3 §8 +2 46 20.91 31.79 12,55 4991.04E+07
56 -6 %6 +2 45 21.06 31.99 12,55 S017.76E+07
57 .-5 =5 +4 76 21.30 32.31 12.55 5060.I6E+07
58 -4 s 6 +2 #8 21.54 12.63 12.55 5102.77E+07
9 .~-7 £6 +1 §5 21,93 33.14 12.55 5171.27E+07
nllﬂltiiktﬁiﬁﬂiitti' ARk kAR AR AR RRR AR RRKAR A Ak hhhRR AR Ak kA bk khkhhkh Rk h kR kA kR Rhh

CONTINUA



TABLA DE REFUERZO LONGITUDINA
.ﬁtﬁr -AiQk*tk.tihhlﬁiiﬁtt'ﬁt.tt*iik'ﬁ‘ﬁhtAlﬁﬁklﬁni
b= 45 cm h= 50 cm d= 45 cm flc= 250 Kg/cm™2 fy= 4200 Kg/cm™2
tttiﬁtikﬂlﬁtiitiiﬁtﬂl!Rlililkiﬁ**!kktﬁﬁktﬁ#ﬂﬁﬁ'i.ti..*iiﬁiikﬁk*iliiitﬁﬂii*ﬂﬁt*i'

ND. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm™2
P PR e TR PSR ¢ o TR 0N
61 .-6 #6 +1 48 22.17 32.61 11.46 5088.97E+07
62, .~ 2. §12 22.80 33.39 11.46 5193, 90E+07
-8 16 22.80 33.39 11.46 5193.90E+07
-3 #8 +1 § 10 23.13 33.79 11.46 6248.36E+07
-4 #8 +1 §6 23.13 33.79 11.46 5248.316E+07
-3 4§10 23.76 34.56 11.46 5$351.37E+07
67 -3 #6 +131 138 23.76 34.56 11.46 5351.37E+07
68, .-5 #6 +2 §8 24.39 35.31 11.46 5453.17E+07
69 -7 #6 +1 48 25.02 36.06 11.46 5553,77E+07
70 .-5 %8 25.35 36.45 11.46 5G606.01E+07
‘71 -2 #8 +2 #1210 25.98 37.19 11.46 5704 .86E+07
72. .- 4 #8 +2 §6 25,98 37.19 11.46 5704 ,86E+07
73 -4 #6 +3 8 26.61 37.92 11.46 5802.60E+07
74 .- 6 46 +2 48 27.24 38.64 11.46 5899.25E+07
75 .- 2 #$10+ 1 & 12 27.24 38.64 11.46 5899,25E+07
76 .- 4 #8 +1 §10 28.20 39.72 11.46 6044.49E+07
77 .-S 48 +1 §6 28.20 39.72 11.46 6044.49E+07
78 .- 3 #£10+1 38 28.83 40 142 11.46 6138.50E+07
3 79 -4 #8 +3 §6 8.83 .42 11.46 6138.50E+07
iﬁl.i.ﬂﬁtiiA*Qﬁt.'t‘.itiiiiﬂﬁtﬁﬁttiﬂ*ih!iﬁ.***iiilttﬁhQiti'i.**.ﬁ"ﬁk.ik.ﬁttii.i

As min= 5.34cm”2

As max= 28.93cm"2

1.5 FR b d (f*c)~0.5= 34.37Ton
2 FR b d {f*c) 0.5= 45.82Ton
FR=0.9 PARA MOMENTO FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
AARRAK KA AR AR AR AR AR AR NI RSN R AR AR AR AR AR ARARRA AR R AR AR AR AR RN AA NN AR AR AR A AR
b= 45 cm h= 50 cm d= 45 cm f'e= 300 Kg/cm™2 fy= 4200 Kg/cm"2
L L N L T YT T e

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg-cm*2
AR AR AR R AR R R AN AR AR KRR AR AR R R A RN R AR A A R A R AR AR AN R A A A d Ak r kb kAR AR AR kAR K AR
1 -3 #5 5.94 9.80 7.23 1804 .62E+07
2 2 #£5 +1 6 6.21 11.18 7.55 2028.25E+07
3 2 #6 +1 #5 7.68 12.55 7.87 2245.28E+07
4 4 #5 7.92 12.93 7.96 2304.07E+07
5 3 76 8.55 13.91 8.20 2456.29E+07
6 3 45 +1 &6 8.79 14,28 8.29 2513.50E+07
7 2 #5 +2 §6 9.66 15,62 8.61 2717.51E+07
8 5 #5 9.90 15.99 8.70 2772.88E+07
2 2 8 10.14 16.36 8.79 2B827.88E+07
10 3 #6 +1 §5 10.531 16.95 8.93 2916.47E+07
11 2 #6 +1 48 10.77 17.32 9.02 2970.52E+07
12 4 #5 +1 %6 10.77 17.32 9.02 2970.52E+07
EARRARRERRAERRRAR AR RRAERERRERANRAAKIRR AR R R AR RN RRERR R R AR AR KRN RA KR TR RN AN

CONTINUA



LA

REFUERZ

a

Ly LONGITUDINAL
naunnnutun*.uauunannnnnataqnﬁunnnnunuunnnnnnn

fy= 4200 Xg/em*2

E*Y
Kg-cm”2

3055.82E407
3107.15E+07
3158, L4E+07
3290.44E+07
3340.26E+07
3389.77E+07
3469.58E+07
3518.)0E+07
3518.30E+07
3566.72E+07
3644.79E+07
3692.47E+07
3739.86E+07
3833.B3E+07
3862.97E+07
3909, 39E+07
3955.54E+07
3955.54E+07
3955.54E+07
4030.00E+07
4075.48E+07
4075,48E+07
4120.72E+07
4193.71E+07
4238,31E+07
4282.67E+07
4326.80E+07
4370.69E+07
437C¢.69E+07
4398, 01E407
4441.53E+07
4484 .8IE+07
4484.83E+07
4554,72E+07
4597.44E+07
4597.44E+07
4639, 95E+07
4708, 57E+07
4750.53E+07
4766.21E+07
4792.27E+07
4875.16E+07
4875, 16E+07
4900.89E+07
4941.91E+07
4982.73E+07
5048.65E+07

N bs 45 cm h= 50 cm  d= 45 cm fio= 250 Kg/em®2
ﬁiﬁttl‘**ﬂQi*"ﬁiii**ﬁiﬁﬁ.ﬁtﬁﬁ'*tt*t!khﬁi%iail*lﬁ!tkiik*(i!kﬁﬁ*iittkﬂi*ﬂtﬂiliii'&
: No.  COMBINACIONES DE AREA MR VCR
VARILLA cm2 Tan-m Ton
AR ERNRANA IR R AR R AR R AN AN RN R AR AR R AR R IR R R R AR RN R RN AR AAA R A AN AR RN R AR AR AR AN RN
4 .~4 #6 11.40 18.04 8.45
15 .~3 §5 +2 §6 11.64 18.39 8.53
16 ..~6 ¥ 5 i1.e8 18.74 8.51
7 .~3 B 6 +2 85 12.51 19.66 8,83
8 -5 #5 +1 46 12.75 20.00 8.91
19 .,~2 #8 +1 &6 12.99 20.35 8.99
20 .~4 $§6 +1 #5 13,38 20.90 9.12
21 .~3 #6 +1 486 13.62 21.24 9.20
22 .~4 25 +2 {6 13.62 21.24 9,20
23 .~7 45 13.86 21.58 9.29
24 .~5 #6 14.25 22.13 9.42
25 .~ 31 #5 +3 46 14.49 22.47 9.50
26 .~6.85 +1 §6 14.73 22.80 9.58
27 .34 8 S 15,21 23.47 9.74
28. .~ 4 6.+ 2. .8 15.36 23.68 9.80
S - #5 +2:46 15.60 24.01 9.88
2 #2050 15.84 24.34 9.96
2§60 42 48 15.84 24.34 9.96
8. ¢.5 15.84 24.34 9.96
5§64 1748 16,23 24.87 10.09
i 446 +°1 -4 8 16.47 25.20 10.17
445 % 3. § & 16,47 25.20 10.17
7§52 6 26,71 25,52 10.25
65 #65 17.10 26.05 10.39
4 k6 43 ¢ 5 17.34 26.38 10.47
6§75 +2 }6 17.58 26.70 10.55
LT T8-S 17.82 27.02 10.63
248 +.1 #.10 18.06 27.34 10.71
3048 +1 6 18.06 27.34 10.71
5 #6 +2 448 18.21 27.53 10.76
5 §5 +3 46 18.45 27.85 10.84
3. §6 +2 §8 18.69 28.17 10.93
8 #5 +1 §6 18.69 28.17 10.93
6 6 +1 §5 19,08 28.68 11.06
48 ,-5 #6 +1 48 19.32 28.99 11.14
49 .~ 4 . #5 +4 §6 19.12 20.99 11.14
50 .~7 §#5 +2 46 19.56 29.30 11.22
51 .~ 7 §6 19.95 29.81 11.35
52 .~5 #6 +3 #5 20.19 30.11 11.43
53 .~ 4 #8 20.28 30.23 11.46
54 6 #5 +3 §& 20.43 10.42 11.46
§5 .~ 2 #10+ 1 %8 20.91 31.03 11.46
$6 .~ 3 #8 +2 §6 20.91 31,03 11.46
57 .~ 6 #6 +2 £5 21,06 11.22 11.46
56 .~5 §5 +4 §6 21.30 11.52 11.46
59 .~ 4 #6 +2 {8 21.54 31.83 11.46
60 .~ 7 p6& +1 ¢5 21.93 32.31 11.46
ﬁtﬁ'*li"**tﬁkkit AR RRA AR ARRRR AR AR A AR ARRARRKR S AN ARSI AR L RN KRR N AN RN R Rk R kR A R kN Ak kK
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T REFUERZO LONGITUDINAL
ii*iki*'iktﬁﬁﬁ.tt'ﬁi"t"ﬁﬁﬁﬁihki‘kﬁittklﬁt**ttitﬂtﬁkﬁiiliti*ﬁt*iiiﬁkﬂii!it*ﬁtl'

b=.45 .cm- h= 50 -cm d= 45 cm £'c= 200 Kg/cm™2 £y= 4200 Kg/cm*2
*kitﬁ*'ﬂkiliﬂ.ilklkktﬁnti'ﬁiiﬁkitki*ﬂ!ﬁﬂtii!i*nﬂ'ﬁﬁt*ﬁriiikt***ik**ttﬁi**lni*.ik

‘No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm*2

S A T T LT L L L L T Ty - S iy
-5 #6 +1 #8 19.32 28.02 9.96 3770.69E+07
E -4 #5 +4 #6 19,32 28,02 9.96 3770.69E+07
-7 #5 +2 #6 19,56 28.31 10.04 3801, 49E+07
-7 468 19.95 28.77 10.15 3851.09E+07
-5 §6 +3 #5 20,19 29,06 10,23 3881, 34E+07
-4 48 20.28 29,16 10,25 3892,63E+07
-6 #5 +3 #6 20.43 29,34 10.25 3911,39E+07
-2 #10+1 4§38 20.91 29,90 10.25 3970.88E+07
-3 48 +2 #6 20,91 29.90 10.25 3970.80E+07
57 .-6- 46 +2 #5 21.06 30,07 10,25 3989.31E+07
58 .,~-5 #5 +4 {46 21,30 30.35 10.25 4018.64E+07
59 ..-4 #6 +2 {48 21,54 30,62 10.25 4047 ,77E+07
60 .-7 #6 +1 #5 21,93 31.07 10,25 4094.72E+07
61 ..~6 #6 +1 &8 22.17 31.24 10,25 4123.36E+07
62 .-2 %12 22,80 32,04 10.25 4197,68E+07
63 .~-8 #6 22.80 32,04 10.25 4197.68E+07
64 .-3 #8 +1 #§ 10 23.13 32.40 10,25 4236.12E+07
65 4 #8 +1 K6 23,13 32.40 10.25 4236.12E+07

ﬁtiii'ttﬁiti*i'Aﬁﬂ**lﬁn!h'iﬁ*!ﬂ'l*tﬂitlﬁl!*.iiiii*ﬁ.*.tﬁh!!kiitﬁtkﬁ*‘ﬁﬂﬁﬁti!ittt
As nin= 4.77em’2
As max= 23.14cm"2
1.5 FR b d (f*c)-0.5= 30.74Ton
2 FR b d (£+c)*0.5= 40.98Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
tﬁiﬁﬁli.lﬁi*iiii*'*kﬁﬁﬂkiﬁtiitﬁ*itii.ﬁ*tﬁi*i**iﬁQiﬁﬂtiﬁ*i*kﬂik.*iﬁﬁii**ﬁi*iﬁiiﬁi
b= 45 cm h= 50 cm d= 45 cm fle= 250 Kg/cm™2 fy= 4200 Kg/cm"2
AR RAA AR AR R AT AR R RN AN R R Rk A AR AR AR R AR AR AR AR AN RN RN AR A AR AR AR AR A AR kAN AR k&

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA em™2 Ton~m Ton Kg~cm"2
ANARRRRIAR AR AN R AR R AR NN RN R R AR R AR AR RN R AN AR R R AR AR A Ak kA AR R R A RN AR A RNk kA b
1 -2 f6 5.70 9.36 6.52 1719 .45E+07
2 -3 & 5.94 9.74 6.60 1781.13E+07
3 ~2 §5 +1 46 6.81 11.10 6.89 2000.08E+07
4 .~2 #6 +1 45 7.68 12.45 7.19 2212,29E+07
5 -4 #5 7.92 12.82 7.27 2269.73E+07
6 ~3 46 8.55 13.79 7.48 2418.35E407
7 -3 45 +1 #6 8.79 14.15 7.57 2474.17E+07
8 -2 #5 +2 46 9.66 15.46 7.86 2673.,08E+07
9 .~ 5 #5 9.90 15.82 7.94 2727.,03E+07
10 .-2 #8 10.14 16,18 8,02 2780.60E+07
11 -3 #6 +1 45 10.53 16.76 8.16 2866.085E+07
12 -2 #6 +1 # 8 10.77 17.12 8.24 2919,44E+07
13 .~ 4 5 +1 #6 . . . 2919.44E+07
KRR AR NRAR AR I AR AR R R AR AR AR AR AR R IR R AR AR AR R A A I AR R AR AR A IR R AR AR R AR AN AR A AR AR kRN

CONTINUA



TABLA DE REFUERZO LONGITUDINAL
ii&khtﬁkiﬁkﬁﬁiﬁiﬁﬁtﬁﬂﬁ*iﬁﬂ*!iiQiii*ithﬁiitiﬁaiﬁﬁﬁaii'ﬁ*iiﬁﬁﬁktﬁittiitﬁttiﬁﬁhﬁ!lﬁ

b= 45 cm he 50 cm .d="45 cm f'c= 200 Kg/cm™2 fy= 4200 Kg/cm"2
!liﬁﬁ*ﬁtlﬁﬁi*i*iﬁﬁiﬁﬁkl'ﬂ*ﬁﬁﬁtﬂih*i'i*tkikﬁ*ikt.ihlkiﬁ!ﬁﬁﬁ.*ﬁiﬂi.hiﬁihtttﬁ.ﬁttit

NO. COMBINACIONES DE AREA HR VCR E*I
VARILLA cm” Ton-m Ton Kg-cm "2

;*tﬂ*k*kitttitﬂﬁﬂﬁkﬁ*tlitﬁtﬁhtﬁiiﬂt*ﬁilti'i*kﬁhﬁAﬁﬂkiiﬁtt*tkiitfi'ﬁtﬁﬁtilil!l.tt*
1. -2 §6 5.70 9.27 5.83 1534.58E+07
2 .~ 3 #5 5.94 9.65 5.90 1586, 10E+07
3. .~2 " #5 +1 #6 6.81 10.98 6.17 1767.49E+07
4 =2 $6 +1 45 7.68 12.30 6.43 1941.17E+07
L 5. . .- 4 #5 7.92 12.66 6.50 1587.82E+07
6 3 86 8.55 13.60 6.69 2107.89E+07
7....-3 #5 +1 %6 8.79 13.95 6.77 2152.75E+07
8 ~2 §5 +2 %6 9.66 15,22 7.03 2311,51E+07
9 .- 545 9,90 15.57 7.10 2354.29E+07
2 #8 10.14 15,91 7.18 2396,65E+07
3 46 0+ 1 S 10.53 16.47 7.29 2464 .62E+07
2 6. .+1 88 10.77 16.82 7.37 2505,92E+07
4. 45 +.1-86 10.77 16.82 7.37 2505.92E+07
4846 s ‘11.40 17.7% 7.56 2612.51E+07
345 2 %6 ‘11.64 18.04 7.63 2652.44E+07
6.:4:5 : 11.88 18.38 7.70 2692.01E+07
37486 2% 60 12.51 19,25 7.90 2794.22E+07
5 1 6 12.75 19.58 7.97 2832.54E+07
20 L 6 12.99 19.91 8.04 2870.54E+07
4 446 1 5 13.38 20.44 8.16 2931,58E+07
3. 46 1 8 13.62 20.76 8.23 2968.74E+07
445+ 2 6 13.62 20.76 8.23 2968.74E+07
T H-B 13.86 21.08 8.31 3005.58E+07
S 46 . 14.25 21.61 8.42 3064.81E+07
3 4.5+ 3 .46 14.49 21.92 8.50 3100.87E+07
6 §5 +1 86 14.73 22.24 8.57 3136.64E+07
3§ 8- 15.21 22.87 8.72 3207.33E+07
4. 4.6 '+ 245 15.36 23.07 8.76 3229.19E+407
S E5 T+ 2746 15.60 23.18 8.81 3263, 95E+07
27§ 10’ 15.84 23.69 8.91 3298.44E+07
2 p6 ¥2 #38 15.84 23.69 8.91 3298.44E+07
8 #5 15.84 23.69 8.91 3298.44E+07
546 +1 &5 16.23 24.19 9.03 3353.92E+07
4 §6 +1 #8 16.47 24.50 2.10 3387.72E+07
4 45 +3 &6 16.47 24.50 9.10 3387.72E+07
7 #5 +1 #6 16.71 24.80 9.17 3421,27E+07
¢ 6 17.16 25.29 9.29 3475.25E+07
4 #6 +3 §5 17.34 25.60 9.36 3508. 15E+07
6 ¥5 +2 #6 17.58 25.89 9.44 3540.81E407
a0 .- 9 F5 17.82 26.19 9.51 3573.23E+07
41 -2 %8 +1 #1l0 18.06 26.49 9.58 3605,42E+07
42 -3 €8 +1 56 18.06 26.49 9.58 3605,42E+07
43 .- 5 #¥6 +2 #5 18.21 26.67 9.63 3625,42E+07
44 .-5 #5 + 3 56 18.43 26.97 9.70 3657.23E+07
45 .- 3 w6 +2 =8 18.69 27.26 9.77 1688,82E+07
46 ,- 8 5 + 1 =86 18.69 27.26 9.77 3688.82E+07
47 .~ 6 #6 +1 &5 9.08 27.73 9.89 3739.68E407
KR AR IR Rk kR R AR RN KRR R RR R AN IR A R A ANk Rk A AN R AR AN Rk kA h kA h kR kAR AR A kA AR I Ak hk ok
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TABLA b E ESTRIBOS
KARRRR IRk A R RN AR A AR IR AR KRN N R R AR R R AR KRR NN RN KRR R RN R AR R AR AR R AR AR AR AR AR AR NN R

b= 40.cm h= 200 cm . d= 195 cm . FR=0 .8 ESTRIBOS DE DOS RAMAS
iklk*iltﬁkk.ﬁ‘ﬁiiﬁﬁllﬁiit!kt*lﬁttiiliﬁhiiﬁﬂhlﬁi‘i*I(hkﬁ*ﬁnAﬂl*hkiiﬁiiiiii.!tttttt
§2 $2.95 43 #4
*k * * kik KRN RAN R R A KRR AR N RRARR I AR AR AR AR R AR RN ARk ARk kk
5,00cm 128.42Ton 186.06Ton*
7.50cm 85.61Ton 124.05Ton
10.00cm 64.21Ton 93.04Ton 166.42Ton*
12.50cm 51.37Ton 74.43Ton 133.14Ton
15.00cm 42.81Ton 62.,03Ton 110.95Ton
17.50cm 36.69Ton 53.16Ton 95.10Ton
20.00cm 32.10Ton 46.52Ton 83.21Ton
22.50cm 41.35Ton 73.96Ton
25.00cm 37.22Ton 66.57Ton
27.50cm 33.83Ton 60.52Ton
30.00cm 31.01Ton 55.47Ton
32,50cm 51.21Ton
35.00cm 47.55Tan
37.50cm 44.38Ton
40.00cm 41.61Ton
42,50cm 39.16Ton
45.00cm 36,98Ton
47.50¢cm 35.04Ton
50.00cm 33.28Ton
52.50cm 31.70Ton
55.00cm 30.26Ton
57.50cm
WA Ak Ak k * Wh kAR AR AR AR AN AR N AR AN AN R RN NN AR R AN AN R
SM 23. m 4.08¢ 6cm
AAARR AR R A RN A RAR KRN RN RN R R AR AR RN R AR R R AR AN RAAR AR AR R AN A kAR A AN kAR kR AR Ak Rk bk
Sev 21.83cm 31.63cm 56.57cm
Scvi 14.55cm 21.08cm 37.72cm
AR AR AR R R R AR R R AR AR AR R RN R R R AR RN R AR R R R A AN RN R AR AR AR A AR kR AR A AN R RN AN RN ARk Ak R
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
£y=25130 Kg/cm'z para Est.§2 POR CAMBIOS VOLUMETRICOS
fy—4200 Kg/cm®2 para Estd§2.5,#3,#4 as= 4.49E-02cm”2/cm

ep. de Est 1.5 as= 6.73E-02cm™2/cm
R Av fy / ( 3.5 b}

ep. de Est. por camblos volum.

=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FRbd ( fc* )® 0.5




. TABLA DE REFUERZO LONGITUDINAL

B L L T e T e
b= 40 em h= 200-cm d= 195 cm f'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2

hﬁiﬁttiﬁ**tiikilﬂﬁ*ﬁﬁﬁtttﬁttﬂtﬁ*tﬁitﬁﬁﬁtttﬁtkﬂﬁdi*ﬁtﬂﬁiikﬁl**ta*kki*ﬁiiihhttﬁiﬁi

= No. COMBINACIONES DE AREA ¥R VCR E*I
VARILLA om"2 Ton~-m Ton Kg-cm™2
HRAEE AR R AR KRR RRNNARE AR RSN RRRRRAN R IR AR RARR R AR AR R KSR RAR AN KK ARRARRIRARRR AR EANRR
15 .- 3 § 10+ #§ 12 315.16 247,14 22.68 1875.79E+09
16 .~ 4 §10+1 ¥ 8 36.75 257.75% 23.10 1945,.57E+09
17 .~ 2 #10+2 §22 38.64 270.29 23.59 2027.44E+03
18 .- 5 ¢ 10 39.60 276.64 23.84 2068.59E+409
19 .-~ 3 #12+1 #30 42.12 293.21 24,50 2175.28E+09
o~ 4 F 12 45.60 315.89 25.40 2319.55E+0%
AR AR AR AN AR R AR R KRR RA R IR R KRR R R AR A AR AR R AR AR AN R RN kAR RN AR AR AR AR ARk hk kN kb b A kAR
aAs min= 22.52cm™2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=133.7lcm"2 h > 70 cm

1.5 FR b d {f*c) "0.5=145.00Ton
2 FR b d (f*c) "0.5%193.34Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T A DE EFUERZO LONGITUDINAL

HRRAREARIA R AR RARR KRR RRN RN R RAR RN R R IR RRRR R KRR AR RN AR RA RN R AN RANR R RNARR AR RN
b= 40 cm h= 200 em d= 195 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

AR RN R R A AR Rk kR R R kAN Rk Rk kAR AR AR AR AR AR R R AR KRN NN R AN R A kAR Ak AR Ak

No. COMBINACIONES DE AREA MR VCR ExI
VARILLA em2 Ton-m Ton Kg-cm”©2

ﬁ*i*ﬂ****i****#**i****i****i**w*iki**tt*iiti**fﬂ&tttﬁﬁ*ikt*‘i*itﬁﬂk*ﬁtﬁttti*tntﬁ
10 .-6 48 30.42 213.42 19.58 1637.80E+09
11 .-2 $12+1 § 10 30.72 215.42 19,65 1651.21E+09
12 .-3 §8 +2 {10 31.05 217.62 19.73 1665.94E+09
13 .- 4 ¥ 10 31.68 221.80 19.88 1693,93E+09
14 -3 f10+2 ¢8 33.90 236.46 20.41 1791.39E+09
15 .- 3 § 12 34.20 238.43 20.48 1804 .42E+09
16 .-3 F 10+ 1 412 35.16 244.73 20.71 1845.91E+09
17 .~4 #10+1 #8 36,75 255,12 21.09 1913.94E+09
18 -2 §10+ 2 412 38,64 267.39 21.53 1993, 71E+09
19 .-5 #1210 319.60 273.59 21.76 2033.7BE+09
20 .-3 §12+1 #1210 42.12 289.76 22.36 2137.61E+09
21 -4 §12 45,60 311.84 23.19 2277 .89E+09

iﬁiii*itiiﬁﬁi*ilﬁiiﬁiﬁtiﬁtﬁi*ﬂii.**ihii.iti*iihiki.iiattﬂﬁliiitiﬁ*ﬁ.iﬁ*i‘ﬁ.iiiii
As min= 20.55cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=11l.43cm~2 h > 70 em

1.5 FR b d (f*c) "0.5=132,37Ton
2 FR b d (f*c)“0.5=176.49Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR R R IR AR AR AR KRR RN A R R Rk R AR A AN RN AR AR RN R AR RN R R R AR R RR AR AN AR RN R AR Rk
b= 40 cm h= 200 cm d= 195 cm f'c= 100 Kg/cm~2 fy= 4200 Kg/cm"2

ARR AR R AR AR AR R R R AR N R AR AR AR R AR R R AR AR AR RN R AR R R R AR A AR RA R R R AR A AR R AN RN Rk ko d

No. COMBINACIONES DE AREA MR VCR E*I
o2 Ton~n Ton ¥g-cm©2

Wkkh ek hhhhk Ak kkh kb A ekt hh bk ddkhhdbddd
) 1 ~2 F 22 22.80 163.00 19.47 1301.35E+09
2 -3 48 +1 #1210 23.13 165.29 19.55 1317.51E+09
3 -3 410 23.76 169.64 19.72 134B8.23E+09
4 .~ 5 {8 25.35 180.60 20.13 1424 ,.97E+09
S -2 #8 +2 #10 25.98 184.93 20.30 1455, 07E+09
6 -2 §10+ 1§12 27.24 193.57 20.62 1514.76E+09
7 ~4 48 +1 {10 28.20 200.13 20.87 1559.79E+09
8 -3 $10+1 48 28.83 204.42 21,04 1589.15E+09
9 .-6 #8 30.42 215.22 21.45 1662, 54E+09
10 .- 2 #12+1 #10 30.72 217.26 21,83 1676.28E+09
11 -3 48 + 2 #10 31.05 219.49 21.61 1691.36E+09
12 .- 4 # 10 3jl.c8 223.7% 21.78 1720.02E+09
13 -3 §1i0+2 #8 33:90 238.70 22.36 1819.88E+09
14 .- 3 {12 34. 240.71 22.43 1833.24E+09
AR R AR R AR R R R AR kR kA kAR A Ak kR Rk kAR ARk kR R R AR R AR AR A kR Nk A Ak kAR A ARk kA AR A&
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T-A. DE REFUERZO LONGITUDINAML
ﬁ'ﬁﬁltﬁi*ﬁt'*ﬁﬁiiﬁﬁﬁiﬁ'il*!ﬁlﬂi.ﬂ'ﬂ'ﬁﬁit.‘i.i.*.ﬁ..ﬁ'ﬁ‘it!ﬁﬁtt!..ﬁt'l"ﬁ'iﬁtﬂtit

“h= 40 cn’ ‘h= 200 cm d= 195 cm f'c= 200 Kg/cm™2 fya 4200 Kg/cm~2
ﬁkﬁﬁﬂiiﬁiil'ki*‘t'iﬁliﬁ'ﬂ.l.*ﬁtilﬁki*iiiiiﬁ'ﬁliﬁkiti*iﬁiiitﬂﬁ*ftiikiiﬁ'tﬁtiikﬂtk

‘No. COMBINACIONES DE AREA MR VCR E*L
VARILLA cm”2 Ton-m Ton Kg-cm“2
L L L e T e e
) b8 488 20.28 143.48 15,36 3041.15E+09
S2¥ =2 410+ 2 #°8 20,91 147.75 15.49 1067.21E+09
37 .2 812 22.80 160.47 15.90 1144.01E+09
4. .=3 #8B +1 %10 23,13 162.68 15.97 1157.21E+09
5 -3 810 23.76 166.90 16.10 1182.24E+09
6" .-5 #8 25,35 177.48 16.44 1244.48E+09
7 -2 #8 +2 #710 25,98 181.65 16.57 1268.78E+09
8. - 27810 +1 #112 27.24 189.96 16.84 1316.79E+09
9 47880 + 3708 10 28,20 196.26 17.04 1352.86E+09
10 ..~ 3:410+1 §8 28.83 200.38 17.18 1376.29E+09
11 - 648 ) N 30,42 210.72 17.51 1434.63E+09
12 287127+ 1.2 410 L 5730,72 212,67 17.58 1445.51E+09
13 3B #2984 10 731,05 214.80 17.65 1457.44E+09
14 4°-#10 Eo . 3l.68 218.87 17.78 1480.08E+09
, 15 3°:4:10°4'2. 8 8 33,90 233.11 18.25 1558, 54E+09
16 3412 34,20 235.02 18.32 1568.99E+09
17 34 104+1 #1212 35,16 241.13 18.52 1602.20E+09
18" -4 #1104+ 1 48 36,75 251,18 18.86 1656.42E+09
19 .- 2. % 10+ 2 § 12 38.64 263.03 19.26 1719.67E+09
20 .- 5- %10 39.60 269.01 19.47 1751.31E+09
21 .-1.412+1 310 42.12 284.58 20.00 1832.88E+09
22 .- 4 412 45.60 305.78 20.74 1942.17E+09
HRRARANR R AR AR R KA IR R AN RN AR AR Rk R AR A Ak Rk ARk Rk k h kN R Ak kb bk kk ke kk
As min= 18.38cm 2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 89.l4cm"2 h > 70 ¢enm

1.5 FR b d (f*c) 0.5=118.,40Ton
2 FR b d {f*c) 0.5=157.86Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLRA DE REFUERZO LONGITUDINAL

ARk R RN RN AR AR kA Sk kAR R A A X R R AR I AR RN RN R R AR R R AR A AR R R KRR N AN R R kAN AR AN R KRR AR h hhkh
b= 40 cm h= 200 cm d= 195 cm f'c= 250 Kgs/em™2 fy= 4200 Kg/cm"2

AR KRRk AR ARk R AR AR R AR A AR R AN AR R R AR AR AR R AR AR AR A R A AR N R R AR A AR R ARk RR AN R AR AR R R Rk b kN

No. COMBINACTONES DE AREA MR VCR E+*I
VARILLA cRn'z Ton-m Ton Kg-cm®2
N R i LA R T L e e T L
1 -2 #10+1 =8 20,91 149.02 17.32 1192,.69E+09
2 -2 %12 22.80 161.99 17.77 1284.43E+09
3 3 28 + 1 #10 23.13 164.25 17.85 1300.27E+09
4 -3 =10 23.76 168.54 18.00 1330.36E+09
5 .- 5 =8 25.35 179.35 18.38 1405.50E+09
6 -2 £8 +2 310 25,98 183.62 18.53 1434.95E+09
7 -2 F10+ 1 £ 12 27.24 192.12 18.82 1493.35E+09
g -4 48 +1 #10 28.20 198.58 19.05 1537.39E+09
9 -3 #410+1 &8 28.83 02.8 19.20 1566,08E+09
RTINS PN e SR LSO SO SU SO S TP S ST 2 0t eed
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TABLA DE ESTRIBOS
AARER AR RAR I RRN AR AT R R RN AN AR NN RN A IR AR RN R A R AR R RN ERRRRRANAN R AR AR R AR AR R

b= 40 cm h= 180 cm d= 175 cm  FRs0 .8 ESTRIBOS DE DOS RAMAS
Qik'i'..lti‘iﬂ'ﬁiiiiiﬁﬁtiiiiﬁ'ﬁ.iﬁlhiﬁliﬁﬂlk‘iﬂtiitl*ﬂﬁkﬁiﬂtﬁﬁiﬁﬁk*.ﬁ.ﬁli'iﬁ'l’it
3 ‘s (H] §2.5 i3 #4
kttﬁititaiihﬁtiﬁiihiiﬁttttiﬁﬂhﬁitﬁkllﬁikiiaiAiﬁtttﬁiﬁhfaiiitiikﬁﬂttﬂQﬁtkit.tiiﬁi
5.00cm 115.25Ton 166.99Ton*
7.50em 76.83Ton 111.33Ton
10.00em 57.62Ton 83.50Ton 149.35Ton*
12.50cm 46.10Ton 66.80Ton 119.48Ton
15.00cm 38.42Ton 55.66Ton 99.57Ton
17.50cm 32.93Ton 47.71Ton 85.34Ton
20.00cm 28.81Ton 41.75Ton 74.68Ton
22.50cm 37.11Ton 66.38Ton
25.00cm 33.40Ton 59.74Ton
27.50cm 30.36Ton 54.31Ton
30.00cm 27.83Ton 49.78Ton
32.50cm 45.95Ton
35.00cm 42.67Ton
37.50cm 39.83Ton
40,00cm . 37.34Ton
42.50cm 35.14Ton
45.00cm R 33.19Ton
47.50cm 31.44Ton
50.00cm 29.87Ton
52.50cm 28.45Ton
55.00¢cm 27.15Ton
57.50cm
KRRRRAAAAR R R R A AR AR RN R AR RRARR R AR AR R AR RRARAA RN RR AN R KRR AR AR RARR R AR AR AR AN NS
23.52cm 34.08cm 60.96cm
AR RN R AR kAR R AR R R Rk R AR A AR R AR RN R R A AR AR R R R R A A AN AN R AN AN AANR R R AR R R R hhd
Sev 21.83cm 31.63¢cm 56.57cm
Scvi -55¢cm 21.08cm 37.72cm
ARARRRN AR R R SRR IR AR KRR RN AR AR R IR RN AR KRN AR Rk A RN R R RN R A ARAN RN R NNk
NOTAS: REQUIERE DE REFUERZ0 LONGITUDIHNAL
fy=2530 Kg/cm"2 para Est.#§2 POR CAMBIOS VOLUMETRICOS
fy"4200 Kg/em“2 para Est#2.5,3%3, 44 as= 4,49E-02cm”2/cm

=sep. de Est. 1.5 as= 6.73E-02cm”2/cm
"M =FR AV fy / ( 3.5 b )
Scv =sep. de Est. por camblos volum.
Scvi=sep. de Est. por cambics volum. en vigas a la intemperie
* REVISAR Vu < 2 FR b d { fec*x )" 0.5



TABLA:' "DE REFUERZO LONGITUDINAL

nnutnnnnunnnnnnunnn.uan-nn*nnnunuuﬁnnnuunun
b=-40 cm h= 180 cm d= 175 ¢m £'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2

nnunuanuanunnnnunnnnnuﬂ-nnunnnnnnnnnnnn*nu

No. COMBINACIONES DE AREA MR VCR E*I
. : ARILLA cm”2 Ton-m Ton Kg-cm*2
tﬁ'ﬁ*ﬁi*itti*t*iiQﬁiiiitﬁi*ﬁ**ﬂi*i*i*tt*ﬁiﬁki*iﬁﬁl*iﬁ*i.ﬁll*ttﬁﬁﬁﬁ*ﬁ*ﬂttﬂiﬁliﬁﬁﬁ
18 .- 4 §10+ 1 §8 36.75 229,96 21.71 1536.63E+09
19 -2 §10+ 2 #1212 38.64 241.08 22,20 1600.55E+09
20 .- 5 § 10 39.60 246.70 22.45 1632.67E+09
21 .- 3 412+ 1 {10 42,12 261.37 23.11 1715.86E+09
22 .- 4§12 45.60 281.42 24.01 1828,23E+09
REAR KRR KR AR RN R AR AR R R R AR R R AR N R AR AN R ARk N Rk kR kR KAk Rk ke wk kA hh bk kkk kA ARk
As min= 20.21cm"2 EL VCR SE REDUJO UN 30 $%,YA QUE;
As max=120,00cm"2 h > 70 cm

1.5 FR b d {f*c)"0.5=130.13Ton
2 FR b d (fkc)"0,5=173,51Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.,8 PARMA FUERZA CORTANTE



T-A.B L A DE REFUERZO LONGTI T UDIN A L
nunnnnannaﬁ.unn«aun*'*nnnnnnnuu * *h

-b="40"cm - h= 180 cm. d= 175 cm- f'c= 250 Kg/em'2 Ey= 4200 Kg/cm 2
RERRERRRARRARRRRARRIRARRRAREIRRNARRAARER RO R R RARRRRRRRER AR SRR RA IR AR R

iNo, .. .COMBINACIONES DE AREA MR VCR E*I
.' i VARILLA [ ] Ton-m Ton Kg-em”2
Qtil‘lifﬁ)**_ixu * *hkkk AR R A RN RN R R AR AR R RN R R AR R Rk kA kR khhkd
i T8 =4 484+ 1 B0 28,20 177.26 17.79 1216.10E+09
:.7105 .3 § 104 148 28,83 181.01 17.94 1238.57E+09
117 .="6" 48" E g 30.42 190.43 18,31 1294.68E+09
: A2.00=-2412 + 1§ 10 30,72 192.20 18.39 1305.18E+09
= 135 .= 300 B-+ 2+ §10 -:31.06 194,14 18.46 1316.69E+09
714 .= 40 4 10 31.68 197.85 18.61 1338.58E+09
15 “=:377# 10 47248 33.90 210.83 19.14 1414 .72E+09
16 =3 12 34,20 212.58 19.21 1424 .90E+09
175~ 3 10+ 1§12 35.16 218.15 19.44 1457.29E+09
18.°,-4 410+ 1. -8 36,75 227.34 19.82 1510.37E+09
19 .- 2 . 410+ 2 #§12 38.64 238,17 20.27 1572.56E+09
= 20, .-5. 410 . 39.60 243.65 20.50 1603.78E+09
21 -3 §12+1 #1210 42.12 257.91 21.09 1684.63E+09
22 =4 § 12 45,60 277.37 21,92 1793.73E+09
HARRRN R AR RN RN R AR R KRR RKA RN R AN RN AR AR AR AR AR R ARk Rk kR Rk AR kAN Kk kAR kk kRN R AR
As min= 18.45cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=100,00cm"2 h > 70 cm

1.5 FR b d (f#*c)'0.5=118,79Ton
2 FR b d (f*c) 0.5=158,39Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

KRR R AR R R AR R RN AR AR RN R AR R RN R NN R AR I A A RN AR AR AR RN AR AR KRR AN AR KRN AR R RANR AR RN Ak
b= 40 cm h= 180 cm d= 175 cn f'c= 100 Kg/cm 2 fy= 4200 Kg/cm 2

MR R R AN R ARk R R R kAR A AN KRR A AR AR R AR R A AR R A kR R KR AN KA ANRR A AR Rk kA kAR R ARk AR

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg-cm“2
ARk kR Rk ARk kR AR RN kAR A Ak R Ak AR R A AR AR R AR R R R A A AR R R AR RN kAR AT AR R AR AN Rk kA Ak h ko
1 -4 %8 20.28 130.15 17.42 9334.15E+08
2 -2 §10+1 8 20.91 134.07 17.59 9582 .74E+08
3 -2 #o12 22.80 145.77 18.08 1031.8B8E+09
4 -3 B8 +1 #1210 23.13 147.80 18.17 1044.58E+09
5 -3 10 23.76 151.68 18,33 1068,72E+09
6 -5 #8 25.135 161.44 18.74 1128.99E+09
7 -2 #8 +2 # 10 25.98 165,29 18,91 1152.62E+09
8 -2 #1041 #2122 27.24 172.97 19.24 1189.45E+09
8 -4 #£8 +1 §10 28.20 178.81 19.49 1234.76E+09
10 -3 4§10+ 1 48 28.83 182.62 19.65 1257.77E+09
11 .-6 #8 30442 192,23 20,06 1315.2BE+09
12 .- 2 #12+ 1 # 10 30.72 194.03 20.14 1326.04E+09
13 .-3 #8 + %10 31.05 196.02 20.23 1337.84E+09
4 -4 §10 31.68 199.80 20,39 1360.28E+09
15 .-3 §10+2 #8 33.90 213.07 20.97 1438.41E+09
16 .- 3 # 12 34.20 214,85 21.05 1448,85E+09
17 -3 §10+ 1 412 35,16 220.56 21,30 1482.11E+09
A RAR R IR AR IR AR R AR I R R AR NN ARk AR R R AR R A KRR R A AR RN R AR I AR AR A R AN AR AN R AR AN kAR AR

CONTINUA



VTABLA DE REE’UERZ’O ‘LONGITUDINAL
tﬁﬂﬁ.ii'tiiﬁiﬁiitﬁliiiﬁﬁﬁ * * 1323 ‘hﬂ*ikii'ilﬁﬁ*ﬁ...ﬁﬁitttiﬁ
b= 40 cm  h= 180 cm’ ds 175 cm f'l:= 200 Kg/cm"2 fy= 4200 Kg/cm"2
T i L b L T L L T T P e e T

Ho. COMBINACIONES DE AREA B MR B VCR E*L
om” T Ton Kg-cm®2
.iw*i*iﬁ*iit**ﬁi*i*it*liiﬁﬁﬁ**iﬂkﬂﬁ‘lil*klﬁi*iiQilﬁ*ﬁ*'*i*'ﬁt'iﬁﬁl'ﬁillkﬁ‘ﬁ'ﬁﬁiii
1 8 +1 410 7 1sl0s 114,71 13,75 7478.3G6E108
2 8 . ..20.28 128.15 14,23 8210,05E+08
3 10+ 1§87 20.091 ©131.94 14,36 8413.05E+08
4 Lok 22.80 143.24 14.76 9010.55E+08
5 . ©23013 145.20 14.83 9113, 17E+08
¥ 6 1723376 148.93 14,97 9307,.71E+08
K g 158.31 15.30 9790,98E+08
8. . 162.01 15.44 9979.52E+08
9! 1169:37 15.71 1035.18E+09
.10 174.94 15.91 1063.12E+09
117, 178.58 16,04 1081.26E+09
sl 187.73 16,38 1126, 41E+09
AR | 189.44 16.45 1134,82E+409
- 4 ] 191,33 16.52 1144.04E+09
194.92 16,65 1161.54E+09
# 207.48 17.12 1222.13E+09
T 209.17 17.18 1230.19E+09
§ 214,54 17.39 1255,81E+09
4 223.39 17.73 1297.60E+09
# 233,82 18.13 1346.30E+09
239.07 18.33 1370.65E+09
4 10 42.12 252.74 18.87 1433.35E409
2 45.60 271.30 19.61 1517.22E+09
ikkk*ﬁkﬂﬁﬁﬁﬁhﬁtiiik**ikttﬁﬁ**t*ltitk*k*iﬁkhk'kkﬁ-tﬁk*ﬁii*ﬁikhﬁ*ii*hktﬂkﬂt.ik*iilt
As min= 16.50cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
"As ‘max=80.00cm"2 h > 70 ¢cm

1.5 FR b d (f*c)"0.5=106.25Ton
2 FR b d (f*c) 0.5=141,67Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
KA Rk kAR R RARR R ARk R A AR ARk AN R KRR KRk kA khh R kA k kAN kA kAR kAR R R A AR AR KRR AR kAR

b= 40 em h= 180 cm d= 175 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm'2
AR AN RN KRR A AR IR R R kA RN R AR A AR kR AR Rk kh kR kR Rk ke kAR kN kR Rk kA Rk kh Rk kN kR kA hkk
Ho. COMBINACIONES DE AREA BR VCR E+I
VARILLA cm'2 To n-m Ton Kg-cm™2
iiﬁﬁkliﬂiﬁ*ii*ﬂihitk*tkﬁhl*ikk*kﬁitl*iﬁlﬁktﬂtiﬂkﬂikkﬁIiAﬁﬂ*titiAn**ithittﬁ*ikﬂii
1 P S 20.28 129.35 15.91 9213.35E+08
2 2001 10 +1 48 20.91 133,22 16.06 9456.92E+08
b =2 312 22.80 144,75 16.50 1017.76E+09
4 -3 48 +1 F 10 23.13 146.76 16.58 1030,20E+09
5 .~ 3 410 23,76 150.58 16.73 1053, B2E+09
6 5 #8 25.35 160.19 17.11 1112.76E+09
7 2 §8 +2 410 25.98 163.98 17.26 1135.85E+09
8 -2 410+ 1 #1212 27.24 171.53 17.56 1181, 61E+09
KRR AR R KK KRR AN KRNI AR IR R KRR R AR KRR AR IR R R RNk Ak hkhk kR R Ak Ak Rk R kAN R Rk Ak kA Ak k&

CONTINUA



TABLA b E ESTRIBOS
AR RARAHRRKRA * " * S R L T L T T P T L
b= 40 cm h= 150 cm d= 145 cm :FR=0 .8 ESTRIBOS DE DOS RAMAS
ERRRARR KR AR IR IR R AR R AR AR AR R AR AR AR R RRR R R AR AR R R AR AR AR AR AR KRR AR

5 #2 #2.5 LR 44
AR RA AR AR AR AR AR A AR R IR A R R A AR R AR R AR KRR AR R IR ARR I AR IR R RNRR KRR AN R AR RKK AR AR

5.00cm 95, 49Taon 138,36Ton#*
7.50cm 63.66Ton 92.24Ton
10.00cm 47.75Ton 69.18Ton 123,75Ton*
12.50cm 38.20Ton §5,35Ton 99.00TFcn
15.00cm 31.83Ton 46,12Ton 82.50Ton
17.50cm 27,28Ton 39.53Ton 70.71Ton
20.00cm 23.87Ton 34,.59Ton 61.87Ton
22.50em 21.22Ton 30,75Tan 55.00Ton
25.00cm 27.67Ton 49.50Ton
27.50cm 25,16Ton 45.00Ton
30.00cm 23,06Ton 41.25Ton
32.50cm 21.29Ton 38,08Ton
35.00cm 35.36Ton
37.50cm 33.00Ton
40.00cm 30.94Ton
42.50cm 29.12Ton
45.00cm 27.50Ton
47.50cm 26.05Ton
50.00cm ) 24.75Ton
52.50cm 23.57Ton
55.00cm 22.50Ton
57.50cm 21.52Ton
60.00cm 20.62Ton
6 m

AN AR RN R AR R AR AR AR N R AR AR R AR AR R AN AR AR A RN A AR R R NN AR R A AR AR A AR AR A Ak A R Ak ko

sM 23.52¢cm 34.08cm 60.96cm

RRRAR AR R AR AR AR R R AR R AR AR A A AR R AR A AR R R A R R AR AR RA AR AN AR AR R AR AR AN Rk A ARk h ko h b
HOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
£y=2530 Kg/cm'2 para Estr.#$2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.§2.5,#3,#4 as= 4.49E-02cm°2/cm
s = sep. de Est. 1.5 as= 6.73E-02cm‘2/cm

SM =FRAv fy / {( 3.5 b )
* REVISAR Vu < 2 FRb d ( fe* )}



T AB

LA

REFUERZO

E ) . LONGITUDINAL
ARARRRRAR R A AR RRR AR KA KRR AR IR KR AR KRN AR AR RRR R Rk ARRA RN IR AR AR AR AR kAR AR AK R
cm”2 fy= 4200 Kg/cm"2

ExI
Kg-cm"2

5648, 46E+08
6234.33E+08
6397.79E+08
6881.13E+08
6964 .4BE+08
7122.76E+08
7517.50E+08
7672 ,08E+08
7978.23E+08
8208.8BE+08
8359.0SE+08
8733.96E+08
8204, 05E+08
8680.93E+08
9027 .03E+08
9515.08E+08
94602, 95E+08
9818.90E+08
1017.26E+09
1058.67E+09
1079, 45E+09
1133, 21E+0%

b= 40 em h= 150 cm d= 145 cm f'ec= 300 Kg/
iﬁ*ﬁﬂhikﬁhtiﬁilkttﬁ*ﬁiiit'tﬁﬁ*ﬁh***tiﬂif RRRI AN RRARR AR RN AR AR AR AN R R I IR A RA R R T A hh ok
No. coMBINACIONEs DE AREA MR VCR
VART cm"2 Ton-m Ton
*ﬂiiklt*ik%ik*itﬁtt*ii*ﬁiﬁiﬁik'ittktiikﬁtttil*ﬁiiﬁtiitit*i*t*tﬁi**ﬁlﬁ*tit*ttﬁkﬂi
1 /-2 §8 +1 #10 18.06 95.81 14.76
2 -4 4 s 20.28 107.15 15.34
3 -2 +1 48 20.91 110,35 15.51
T4 =2 f 12 22.80 119.91 16.00
S .=3 #8 +1 § 10 23.13 121,57 16.08
6. _.-3 #§.10 23.76 124.74 16.25
7 .-5 §8 25.35 132.69 16.66
8 -2 48 +2 §10 25,98 135.83 16.83
9. .-2 #1l0+1 #12 27.24 142,08 17.15
10 .-4 48 +1 4§10 28.20 146,83 17.40
11 .-3 §10+1 §8 28.83 149.93 17.57
12 -6 38 30.42 157,73 17.98
13 .-2 §12 +1 ¥ 10 30.72 159.20 18.06
147 .-3 48 +2 #10 31.05 160.81 18.14
15 .~ 4 # 10 31.68 163.87 18.31
16 -3 410+ 2 {8 13.90 174.63 18.89
17 .- 3 §12 34.20 176,07 18.96
18 .- 3 §10+ 1 #1212 35.16 180.69 19.21
19 -4 410+ 1 &8 36.75 188,29 19.63
20 -2 #10+ 2 412 38.64 197.26 20,12
21 -5 #10 19.60 201.79 20.37
22 .- 3 #1241 10 42,12 213.60 21,03
3 .-4 § 12 [ 229.71 21.93

1205.68E+09

2 1 5.
D T L T L g e Y R T L it ol
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 16,74cm”2
As max= 99.43cn"2

1.5 FR b & (f*c) " 0.5=107.82Ton
2 FRb d (f*c)"0.5=143.77Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
.8 PARA FUERZA CORTANTE

FR=:

h > 70

cn



LA

b= 40 cm h= 150 cm d= 145 cm

REFUERZO

f£'c= 250 Kg/cm"2

T-A LONGITUDINAL
kitiiitﬁtﬂ*itihtikﬁﬁﬁi.ﬁhtil*hhktitﬁltkiﬂiAiiAi*ﬁlﬁAhkltiﬁktﬂnkﬂﬁﬁkiul*li****ii*

fy= 4200 Kg/cm"2

B Ry e R L LR L L e R T T T T
No. COMBINACIONES DE

VARILLA To
Oﬂﬁﬁtﬂﬁﬁ'ﬁ'dﬁQﬁ*ttﬁﬁ*tittittﬁktiﬁﬁﬁﬁikiiﬁﬂhﬁilAkAi&***iiﬁA*k*itﬁt*i*.i*ﬁﬁﬁitﬁti*

1 -2 %10
2 2 #a
3 4.48
4 2 #1210
5 2 #12
6 3 88
7 3§10
8 S #8
9 2 ks
.10 2 #10
11 4 48
12 3 # 10
13 6 &8
14 2 412
15 3 &8
16 4 #10
17 3 #10
18 3 #12
19 3 #10
20 4 # 10
21 2 410
22 5 § 10
23 3 412
24 -4 #1712

+ 1

+

+ o+t

+ 4+

++ 4+
N

NE e

N

1

L
#

s amas  aeanme s

e an

#

10
B

10
10
12
10
8

10
10

8
12
8
12

10

AREA MR VCR
cm"2 Ton-m

15.84 83,89 12.95
18.06 95.18 13.48
20,28 106,35 14.01
20.91 109.50 14.15
22,80 118.90 14.60
23.13 120.53 14.68
23,76 123.64 14.82
25,35 131.44 15.21
25,98 134.52 15.36
27.24 140.64 15.66
28,20 145.28 15.89
28.83 148,31 16.04
30.42 155.931 16.41
30,72 157.36 16.49
31.05 158.93 16.56
31.68 161.92 16.71
33,90 172.39 17.24
34.20 173.80 17.31
35.16 178.28 17.54
36.75 185.66 17.92
38,64 194,36 18.37
39.60 198.74 18.60
42.12 210.15 19.19

225,66

E*I
Kg-cm“2

4982 ,61E+08
5572.82E408
6146, 16E+08
6306.00E+08
6778.,33E+08
6859.73E+0B
7014, 28E+08
7399.49E+08
7550.25E+08
7848.73E+08
8073.47E+08
B219.75E+08
8584 .75E+08
8652.97E+08
B727.77E+08
8869.90E+08
9363.85E+08
9429.80E+08
9639 .60E+08
9983.00E+08
1038,4BE+09
1058, 63E+09
1110.74E+09
1180.90E+09

1 45.60
ER AR AR R AR IR A AN AN R AR KRN AR AR R AR AR R R AN N AR AN KRR A A AR AR RN IR R RN R AN R RRRAR
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 15.28cm"2
As max= 82.86cm"2

1.5 FR b d (f*c) 0.5= 98.43Ton
2 FR b d (f*c)"0.5=131.24Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

h > 70

cm



TABLA

No. CDMBINACIONES DE
ARILLA

DE

REFUERZO

145 cm f'c= 200 Kg/cm"2

LONGITUDINAL

llQi!it*ﬁiﬂﬁkk‘ﬁ'itiiﬂt**kiiiﬁ'ﬁiﬁle!.ﬂﬁklﬁﬂﬁitt**i!lii**ﬁ**i'iﬂ*tiﬂitt.*iﬁﬁiﬁi
b= 40 em h= 150 cm d=

*ﬁhhAk‘k*lﬁh*ﬁiiik*ﬁﬂ*'ﬁ*ii.t*iiﬂiﬁiiﬁilﬁ*iﬁintﬁiiﬁﬂiittiﬁ**ittﬁﬂﬁtt!ﬁikt*‘ﬁkﬁtﬁ

fy= 4200 Kg/cm"2

E+*T
Kg-cm*2

on-m Ton
tiaattittxt:nttiﬁtikaikﬁ*ti*ia*i*ﬁititan****ﬁ*axtttttﬁitﬁﬂiii*kttttwiuﬂ*ﬁtaﬁta*t

1 -3 @8

2 #10
2 48
4 8
2. 4 10
2 "§ 12
3. 48
3 410
5 §8
2 48
2 #10
4 §8
3 #1210
6 @48
2 12
3 48
4 # 10
3 410
3§12
3 & 1o
4 & 10
2 # 10
5 % 10
=3 4§32
-4 %12

AREA MR VCR
cm2
15.21 79.99 11.45
15.84 83.16 11.58
+1 4 10 18.06 94,22 12.05
20.28 105.15 12.53
+1 #8 20.91 108.23 12.66
22.80 117.38 13.06
+1 410 23.13 118.97 13.13
23.76 121.99 13.27
25,35 129.57 13.60
+2 #1210 25.98 132,55 13.74
+1 # 12 27.24 138,47 14.01
+1 410 28.20 142,96 14,21
+1 ¢ 8 28.83 145.89 14.34
30.42 153.23 14.68
+1 410 30.72 154.61 14.75
+2 # 10 31.05 156,12 14.82
31.68 158,99 14.95
+2 38 33.90 169.04 15.42
34.20 170,38 15.48
+1 §12 35,16 174.67 15.69
+1 48 36.75 181.72 16.03
+2 § 12 38.64 190.00 16.43
39.60 194.17 16.63
+1 # 10 42,12 204,97 17.17
45,60 219.59 17.91

4310.52E+08
4454 .05E+08
4946.31E+08
5419.13E+08
5550.03E+08
5934.60E+08
6000, 54E+08
6125.47E+08
6435.36E+08
6556.07E+08
6794.11E+08
6972.54E+08
7088.30E+08
7375.90E+08
7429.46E+08
7488.11E+408
7599.35E+0B
7983.94E+08
8035. 05E+08
8197.27E+08
8461.61E+08
8769.06E+08
8922.52E+08
9317.06E+08
9843.25E+08

KRR AR KRN R AR R R KK AR AR AR AR N AR AR R R ARk R kA A N R kR R R R kR AR R ARk kR R AR ANk R AN RN R kR kR
EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 cm

As min= 13.67cm’2
As max= 66.29cm"2

1.5 FR b d (f*c) 0.5= 88.04Ton
2 FR b d (f*c) 0.5=117.38Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABL D E ESTRIBOS
ARARIRRRNARR AR RN AR AR AR RN R RN AR R AR AR AR R AR RN R R KR AR AR AR RN AR R AR RN A Rk Ak kR dk

b= 40 cm h= 120 cm d= 115 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
AR RA AR R R R AR AR R R ARk N R ARk h bk kA Rk kk kA AR A Rk bk kA A kA AR ANk bk hkhkkdh
42 2.5 43 #4
AARAARE KRR A AR R AR R AR RN R A AN R R A AR AR AR AR AR A AR AR R R R A AR R R A AR AR KR AR R AR AN R A AR A kAR kR Ak
° 5.00cm 75.73Ton 109.74Ton*
7.50cm 50.49Ton 73.16Ton
10.00cm 37.87Ton 54.87Ton 98.15Tonk
12.50cm 30.29Ton 43.90Ton 78.52Ton
15.00cm 25.24Ton 36.58Ton 65.43Ton
17.50cn 21.64Ton 31.35Ton 56.08Ton
20.00cm 18.93Ton 27.43Ton 49.07Ton
22.50em 16.83Ton 24.39Ton 43.62Ton
25.00cm 21.95Ton 39.26Ton
27,50cm 19,95Ton 35.69Ton
30.00cm 18.29Ton 32.72Ton
32.50cm 16.88Ton 30.20Ton
35.00cm 28.04Ton
37.50cm 26.17Ton
40.00cm 24.54Ton
42.50cm 23.09Ton
45.00cm 21.81Ton
47.50cm 20.66Ton
50.00cm 19.63Ton
52.50¢cn 18.69Ton
55.00cm 17.84Ton
5§7.50cm 17.07Ton
khkkhh ok hkhhhkkhhehhhkkhhhhhd bk h kA kh kb bk k kA kR dk kb h ko h ke kA kkhdhhkhhkkd
SM 3.52cm 34,08cm 60.96cm
AR AN R R AR R R R AR A AR kAR R AR R NN KRR AN AN AR R R ARk AR R R R Rk kR ek bk R Rk kA kR ARk Rk k
NOTAS: REQUIERE DE REFUERZQ LONGITUDINAL
fy=2530 Kg/cm™2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.d2.5,:3,4§4 as= §4.49E-02cm’2/cm

§ = sep. de Est. 1.5 as= 6.7)E-Q2em”2/cm
SM =FRAv fy / ( 3.5 b )
* REVISAR Vu < 2 FR b d ( fc*x )~ 0.5



b= 40 .cm h= 120 cm .d= 115 cm. £'c=.300 Kg/cm'2:

F U.E:R

2.0

TABLA D R E L ONGITUDINAL
htlﬁﬁﬂﬁ*in**i*iiﬁ*ii**iﬂt*ﬁikﬁ**kﬁﬁtiuﬁitiattﬁiktinat*ikt*aiﬁiﬁ*itkti*kkikati*iﬁ

(fy= 4200 Kg/cm®2

ﬁilgtiiﬁk*kiitiitﬁ*t*iiti!tﬁ*ﬁﬁtﬁk*ﬁ.ttltkiki*tktkiﬁ*ﬁiiit*tktt*iiaﬁﬁﬁf*tktitﬂii

Ho, COMBINACIONES DE
VARILLA

E*YL
Kg-cm“2

D i i R T L T e T T e ]
48

+ i
+1 §8
+2 #12
+1 # 10

BPLUONAEVLUVSWUNALUANMNNWUNN RN W

178.00

AREA MR VCR
n” 2 Ton-m

. 15,21 63.87 11.94
15,84 66,42 12.10
18.06 75.33 12.68
20,28 84.16 13.26
20.91 86.64 13.42
2280 94,05 13.92
23713 95.34 14.00
23.76 97.79 14.17
25.3% 103.95 14.58
25.98 106.37 14.74
27.24 111.19 15.07
28.20 114.85 15.32
28,83 117.24 15.48
30.42 123.23 15.90
30.72 124.36 15.98
31.05 125.60 16.06
31.68 127.95 16.23
33.90 136.18 16.80
34,20 137.29 16.88
35.16 140,81 17.13
36.75 146.61 17.55
38.64 153.44 18.04
39.60 156.89 18.29
42.12 165.84 18.94

19.85

2966, 01E+08
3070.07E+08
3429.18E+08
3777.31E+08
31874,24E+08
4160,35E+08
4209.62E+08
4303.11E+08
4535, 94E+08
4626.99E+08
4807.10E+08
4942.61E+08
5030,75E+08
5250.52E+08
5291.57E+08
5336.57E+08
5422.04E+408
5718.79E+08
5758.18E+08
5884 .26E+08
6090.13E+08
6330.75E+08
6451.32E+08
6762.75E+08
7181,34E+08

28’ 12 45.6
[ G S S S S S DO O S OIS ST ey
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 13,28em"2
As max= 78.86cm"2

1.5 FR b d {f¥*c)"0.5= B5.52Ton
2 FR b d (£kc)"0.5=114.02Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUFRZA CORTANTE

h> 70

cn



“TA'B LA DE

REFUERZO

~b= 40 cm.. h=120 cm ‘d= 115.cm. f'c= 250 Kg/em®2

2 LONGITUBINAL
atﬁittiﬁtﬁikikﬁt!iiktﬁn*iikiiﬁtiiuiikithiﬁiti**ittnhﬁtt't*iﬂﬂ*tﬂtﬁaﬁﬁﬁttkiiﬁﬁtii

fy= 4200 Kg/cm"2

ﬁhaiktﬁuintlathttttnatna'tan'nanwtaqntnanﬁnanan'n*atantaqgtant«t'naainniﬂttattat

E*I
-cm*®2

2925, 15E+08
3026.97E+08
3377 .98E+08
3717.78E+08
3812, 30E+08
4091.11E+08
4139.09E+08
4230.12E+08
4456, 66E+08
4545,20E+08
4720.26E+08
4851.89E+08
4937,48E+08
5150.75E+08
5190,57E+08
5234.21E+08
5317.09E+08
5604.64E+08
5642.98E+08
5764.85E+08
5964, 05E+08
6196.69E+08
6313,20E+08
6613.91E+08

‘Na. 7 COMBINACIONES DE AREA HR VCR
L : : VARILLA cm® To Ton
Oﬁtiﬁ.ﬁﬂllittkﬂ'ﬁiﬂﬁﬁi.ﬁiiiﬁikihi*ttﬁiﬂtaiit*ihtﬁn'i AkhNkkhhhhhhhkhkbkhhhhhrhhdhkd
S R i A 15.21 63.42 10.90
2 2410 15.84 65.93 11.06
3 240808 415 4-10 18.06 74,70 11.58
-4 4 48 - % 20,28 83,36 12.10
5 27§10+ 71 §°8 20.91 85,79 12.25
6 2.4 12 22.80 93.04 12.70
<7 3.8 + 1410 23.13 94.30 12.78
8 3 -4 10 23.76 96.69 12.93
-8 5. 48 : 25.35 102.69 13,31
10 2. §8 +2. 110 25.98 105.06 13.46
11 2.4 10 41 12 27.24 109.75 13.76
S 12 4 §'8 +1 #1210 28.20 113.30 13.99
.13 34104+ 1 48 28.83 115.62 14.14
14 6 48 : 30.42 121.43 14.51
15 2- 412+ 1 § 10 30.72 122.52 14.58
16 388 +2 410 31,06 123.72 14.66
17 4 § 10 31.68 126.00 14.81
18 J.F10+2 48 33.90 133.95 15,34
19 3412 34.20 135.01 15.41
20 3§10+ 1 ¢ 12 15,16 138.41 15.64
21 4 §10+1 48 36.75 143.99 16.02
22 2 f10+ 2 §12 38.64 150.54 16.47
23 5 410 39.60 153.84 16.69
24 .- 3 212+1 #10 42.12 162,39 17.29
5 4 # 45.60 173.95 18.12

7017.60E+08

2 . 12
P e e ey e T T T Y
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 12.12cm”2
As max= 65.71lcm”2

1.5 FR b d (£*c) "0.5= 78.06Ton
2 FR b d (f*c) 0.5=104.09Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



T A L. DE REFUERZO LONGITUDINA
kkik**tiiki‘ﬁli*ii*t*'i*ﬂﬁ&iﬁ*itﬁ**ik*iliﬁﬁﬁ*iﬁi'kii*ﬂﬁﬁtt*i**’ﬁ*tt'&iiiﬁtﬁi*ﬁi'
< b= 40 cm i h=:120 ‘cm’.d=:115 cm. flc="200 Kg/cm"2 fy= 4200 Kg/cm™2
*kﬁﬁiiik*iiti**k**'*iﬁtﬁiti**t*ﬂﬁikkﬁhtt‘hﬁ!*iitkiﬁkﬁﬁliik*ﬂ*iiilﬁi*i*ﬁﬁ*iil*ﬁ*i

NO. “COMBINACIONES:DE =~ - AREA R MR VCR E#I
~VARILLA : : cm°2 Ton-m Ton Kg-cm“2
*iik*i**ﬂ*i&ﬁitiﬁk‘*iﬁﬁ**i*****t*ﬁki*iﬂ.k*ilﬁ*kltﬁi*ﬁ**it*i*k‘tktﬁ'*ﬁii*i*iiﬂ*ﬁ*
3 15.21 62,74 9.75 2587.50E+08
2 15.84 65.20 9.88 2671.29E+08
24 :.18.06 73.75 10.35 2957.74E408
4 20,28 82.16 10.83 3231,56E+08
2 20,91 184,52 10.96 3307.14E+08
2 22,80 91.53 11,36 3528,65E+08
3 .23.13 92.74 11.43 1566, 56E+08
3 ~.23.76 95.05 11.57 3638.30E+08
5 + 25435 100.82 11.90 3815,89E+08
2 25.98 103.09 12,04 3884.93E+08
2 27.24 . 107.58 12.31 4020,84E+08
4 . ..28.20 110.98 12.51 4122.53E+08
3 - 28.83 113.20 12.64 4188,41E+08
6. 30.42 118.73 12,98 4351.80E+0B
2 30.72 119.77 13.04 4382.17E+08
3 31.08 120.91 13,12 4415.4JE+08
4 31.68 123.07 13.25 4478, 44E+08
3 33.90 130.59 13.72 4695,83E+08
3 34.20 131.60 13.78 4724,66E+08
3. 35.16 134.80 13.99 4816.10E+08
4 36.75 140.04 14.33 4964 .B0E+0L
2 38.64 146.18 14,73 5137.33E+08
5 39.60 149.26 14.93 6223.27E+08
3 1 410 42.12 157.21 15.47 5443.70E+08
c25 .-'4 45,60 167.88 16.21 5736,51E+08
kkikkiu*kii**iik**i*ktkt*ii*ikﬁk**iktttkﬁi*kkht*t*iiii*iiikittlt*ttikﬁiitﬁkiﬁkti
: As min= 10.84cm’2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 52.57cm’2 h > 70 cm

1.5 FR' b d (f*c)"0.5= ¢9.82Ton
2 FR b d (f*c) 0.5= 93,10Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
I'R=0.8 PARA FUERZA CORTANTE



T A-8 LA D'E ESTRIBOS
iiiiﬁﬂitﬁ.ﬁ*ﬂ&**iﬁﬁiilﬁtttikkﬁﬁ'*.'*ﬁtﬁtﬁiﬁﬁ"kkiﬂﬂﬁi‘k!*‘tlkﬁtiiittilﬁiﬂiiit!*t
th= 40 e “h=-100 cm: - d= 95 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
tﬁki*ﬁﬁ*ﬂtﬁﬁttﬁaﬁtﬁtﬁﬁiiﬁtittﬁﬁ.‘a*iﬁtwih'*tit*ﬁﬁliﬁt«kﬁtiiﬁﬁinﬁttiﬁaﬁagtﬂatﬂnﬁi
B i 2 e 208 43 #4
ttt‘ittf*ﬁtii*i**ttﬂﬂikﬁitkﬁt*ttﬁii*kikittl*litaﬁi*.tkkaAiikiitﬁitiﬁﬁitiiiutitﬁh
5.00cm : 62.56Ton 90.65Ton*
7.50cm 41,71Ton 60,44Ton
10.00cm - 31.28Ton 45.33Ton 81.08Ton*
12,50cm 25.03Ton 36.26Ton 64.86Ton
15.00cm 20,85Ton 30.22Ton 54.05Ton
17.50cm 17.88Ton 25.90Ton 46.33Ton
20,00cm 15.64Ton 22.66Ton 40.54Ton
22.50cm 13.90Ton 20.15Ton 36.03Ton
25,00cm 18.13Ton 32.43Ton
27.50cm 1G.48Ton 29.48Ton
30.00cm 15.11Ton 27.03Ton
32.50cm 13.95Ton 24.95Ton
35.00cm 23.16Ton
37.50cm 21.62Ton
40.00cm . 20.27Ton
42.50ch ' 19.08Ton
45.00cm 18.02Ton
m ) 7.07Ton
AR R AR AR R R AR AR N R R R AR R A AR AR R R R AR R A RN N AR R R R A AR AN AN A AR AN R AR AR AR AR R AR AR AR AN AR bAoAk
SM 23.52cm 34.08cm 60.96cm
KAk A A AR AR RA RN RN R AR AR R A ARk AR AN A A AR AR R R AR R Ak P Ak A R Ak kAR R A AR kAR ARk kA kA Ak kkhkhk
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm™2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm'2 para Est.#2.5,43,%4 as= 4.49E-~02cm”2/cm
S = sep. de Est. 1.5 as= 6,73E-02cm"2/cm

SM =FR Av fy / ( 3.5 b))
* REVISAR Vu < 2 FRb d ( fc*x )" 0.5



TABLA

b= 40°cm- h="100 cm ‘d="95 cm

E R ERZO LONGITUDINAL
iti*ﬁ*ii*k*iith*tiiaii*tiiﬁttﬁ***iAﬁAi*ﬁﬁkﬁ&ﬁ#*h«ﬁ*k**ﬁiﬁiaitt*itittit**ﬁltk*iiﬁ

E'c= 300 Kg/ca'2

fy= 4200 Kg/cm 2

KRR IRAR R AR IR R R A IR R R AR RR KRR AR AR R AR AR AR RN KRR AR RN IR AR AR AR kN AR AR AR AhRR

MR VCR
Ton-m

E*I
Kg-cm”™2

IR A L e

No. COMBINACIONES DE AREA
VARILLA cm*2
12 -3 §6-+2 §8 18.69
13 .-5 #6 +1 #38 19.32
4 =7 G. - 19.95
15 . .~4 8- - 20.28
16...02.2 104148 20.91
17 0= 3 8 +.2 #6 20,91
(18 - v-v4 G+ 208 8 21.54
19. -6 6.+ 148 22:.17
207 -2 12700 22.80
3#08 w1 10 23.13
4 8.+ 1046 23.13
3. 10 v 23.76
=3 61 4.8 23.76
5.7 %67 48 24.39
5 8 25.35
52 =8 25.98
47 25.98
4 26.61
2 27.24
i 28.20
28.20
28.8)
30.42
©35700="2 30.72
36 =3 31.05
37 .- 4 Jl1.68
38 .= 3 33.90
F397 J=73 34,20
40 .- 3 35.16
a1 .- 4 36.75
42 -2 38.64
4 .- 5 39.60
o3 42.12

4

63,72 11.46

65.75 i1.62
67.77 11.79
68.82 11.87
70,83 12,04
70.83 12.04
72.84 12.20
74.83 12.36
76.82 12,53

77.86 12.61

79.83 12.78
79.83 12.78
81.80 12.94
84.78 13.19
86,73 13.36
86.73 13.36
88.67 13.52
90.60 13.68
93.53 13,93
93,53 13.93
95.44 14.10
100.24 14.51
101.14 14,59
102.12 14.67

114.23 15.74
118.83 16.16
124.23 16.48
126.95 16.48
133.99 16.48

143,52 16,48

2330.5SE+08
2394.70E+08
2458.25E+08
2491.31E+08
2553.,98E+08
2553,98E+08
2616.09E+08
2677.66E+08
2738.G9E+0B
2770.45E+08
2770.45E+08
2830.69E+08
2830.69E+08
2890, 42E+08
2980.50E+08
3039.01E+08
3039.01E+08
3097.06E+08
3154.64E+08
3241.52E+08
3241.52E+08
3297.99E+08
3418.61E+08
3464 .85E+08
3493.60E+08
3548, 19E+08
3737.45E+08
3762.67E+08
3842.80E+08
3973.70E+08
4126.44E+08
4202.88E+08
4400.00E+08
4664, 27E+08

4 41
k*iiﬁkiikhiﬁiitt*ﬂiﬁi***ﬂk&ﬁ*ﬁktikti*tﬁhiitﬁlkikkiﬁk*i*iktﬂtiiiikiki**ﬂﬁiiﬁ*kiii
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 10.97cm’2
As max= 65.14cm”2

1.5 FR b d (f*c) 0.5= 70.64Ton
2 FR b d (f*c) 0.5= 94.19Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70 cm



TABLA b E REFUERZO LONGITUDINAL
,ﬂtﬁitilﬁth*A*.tlkﬁliilﬁ*iﬁlit.ﬁkﬁﬂﬂiiikﬁ*ﬂti‘ﬁkikilikﬁit.ti'ﬁii.iﬂ*'*ﬂﬁ'ﬂ'hﬂii#‘
b= 40 ¢m h= 100 cm d= 95 cm Ele= 250 Kg/cm~2 fy= 4200 Kg/cm™2
KRR AR R RN A I AR AR AR N AR R A AR R AR RN R R AR AR R AR R AR A AN AN AR KA AR AR R AR AN RN AR ARk kR Ak

No. COMBINACIONES DE AREA MR - VCR E*I
VARILLA cm” Ton-m Ton Kg-cm®2

ek kA kA kR kAR R A kR kAR A AR AR A AR R R RN R R ARk KA AR A AR R KR AR kAR AR Ak ko kh
28 .,-5 48 25,35 B83.53 12.04 2923,.64E+08
29 -2 #8 +2 # 10 25.98 85.42 12.19 2980.318E+08
30 -4 #8 +2 §6 25.98 85.42 12.19 29%80.1BE+08
31 .-4 #6 +3 48 26.61 87.29 12.34 303G.65E+08
312 -2 #10+1 12 27.24 . 89.16 12.49 3092.45E+08
33 -4 #¥8 +1 § 10 28.20 91.98 12.72 3176.62E+08
34. .-5 #8 +1 #6 28.20 91.98 12.72 3176,62E+08
35 3 f#10+1 #.8 28.83 91.83 12.87 3231.29E+08
36 6 # 8 30.42 98.44 13.25 3367.36E+08
37 2 #12+1 410 30.72 99.30 13.32 3392.73E+08
318 -3 #8 2 810 31.05 100.25 13.40 3420,54E408
39 .- 4 # 10 31.68 102.05 13,55 3473.31E+08
40 .,-3 f1l0+2 48 33.90 108.32 14.07 3656.15E+08
41 3§12 14.20 109.16 14.24 3680.49E+08
42 3 §10+1 & 12 35.16 111.83 14.37 3757.83E+08
43 4 #10+1 @8 36.75 116.20 14.75 3884.09E+08
44 2 #10+2 #1212 38.64 121.33 15,05 4031,28E+08
45 5 # 10 39.60 123.90 15.05 4104.90E+08
46 3 412+1 410 42.12 130.54 15.05 4294,.60E+08
47 4 #1112 45.60 139.48 15.05 4548,58E+08

Qiﬁ‘.ilﬁ*ﬁﬁi*itii*it*.iﬂ&&kﬁih*kk'tiitih‘ﬂﬂtﬁktiﬁ**ittitl*t*t*tﬁt.iikﬂ'ﬂﬂt‘ﬁtQ'A
As min= 10.0lcm™2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 54.29cm"2 h > 70 em

1.5 FR b d (f%c) 0.5= 64.49Ton
2 FR b d (f*c)°0.5= 85.98Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
AARKARKR AR R R KRR KRR R R AR R A AR KRN Rk ek kA A N Ak khkh ke k kAR ARk k bk R ANk kR k kb
b= 40 cm h= 100 cm d= 95 cm fle= 300 Kg/cm®2 fy= 4200 Kg/cm"2
kkkhhhkhkkkhhkhkhhh kAR Ak kAR Ak Kk hk Ak kA Rk hh kR kAR Xk hhhkh ko hkahhhkhhhhhkhkhkhk

HNo. COMBINACIONES DE AREA MR VCR E*I
=m 2 Ton-m Ton Kg-cm™2

AR ARARC AR AR RARAKRRRKA R Ak P kb Rk d ke kR ARk hh ARk R kaa Ak hhkhhh kb kb kdhhhkhdhhhdhhdk
1 —4 46 11.40 39.67 9.56 1538.G67E+08
2 -2 #8 +1 #6 12.99 45.01 9.97 1720.02E+08
3 3 86 +1 §8 13.62 47.10 10.14 1790,.43E+08
4 5 # 6 14.25 49.20 10.30 1860,04E+08
5 3 48 15.21 52.37 10.55 1964 ,69E+08
6 2 # 10 15.84 54.44 10.72 2032.45E+08
7 2 #6 +2 4§48 15.84 54.44 10.72 2032,45E+08
8 4 # 6 +1 # 8 16.47 $6.50 10.88 2099.51E+08
9 6 #4 6 17.10 58.56 11.04 2165,89E+08
10 2 #8 +1 # 10 18.06 61.68 11.29 2265,79E+08
11 -3 #8 +1 46 18.06 61.68 11.29 2265.79E+08

AR AR RR AR KR AR R Rk A AR A RN R AR KRR I AR R AR R A kR AR Ak A kR A AR N AR RR AR AR R Rk h kA kA

CONTIN



‘ TAB LA ODE REFUERZDO LONGI’I‘UDSNAL
uuuuuu.A«*“uawuuuannnnun*nxan“auannunu*nnuu*unua

o B LLf40rem Chs 100 o dw 95 o fle="210 Kg/on’ £y= 4200 Kg/cm 2
ﬁitiﬁ*iiAiﬁ**k*iiﬁﬁtﬁiti*Rﬂiiﬁ*ilkllkkhﬂ*ittt*‘.hibl‘!k*ﬂilA*Q*Iﬁiikt*it!iﬁtil!t
Ha .= CDMBINACIONES DE &REA MR VCR E*1
- VARI ‘2 Ton-m Ton Kg-cm'2
*ilﬁt*ﬂ&!ﬁtiiiikﬂ‘kﬁi*iiiiI'**ﬁ*ikﬁt&it#khﬂiiﬁﬁtﬂi*tﬁ’iﬁﬂitlik*ﬂiikilhﬁ‘&*llikﬁﬁ
43 -4 #10 +1 § 8 36.75 112,26 13.19 3181,88E+08
U84 - 2§ 10 + 2 ¥ 12 3p.64 116,97 13,46 31288, 00E+GE
; 45 . .~ 5. § 10 39.60 119.32 13.46 3340.77E+08
L 46. .- 3. 4 12 +1 § 10 4z.12 125.37 13.46 3475.83E+08
[ S O RN i N U P A S S S g
. As min=. 8.96cm"2 EL VCR SE REDUJO UM 30 %,YA QUE;
As max= 43.43cm"2 h>70cm

1.5 FR b d {f*c}"0.5= 57.68Ton
2 FR b d (F*c)"0.5= 76.91'fon
FR=0.9 PARA MOMENTQ FLEXIONANDE
FR=0,8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIHNAL
LR R R e Ny RN TN
b= 40 cm h= 106 ¢m d= 95 cm ffc= 256 Kg/em™2 £y= 4200 Kg/em™2
ARNIARRRRE AR AN AR R RN R AR AR AR AR RRA R RN R R kN A bR ARk kR AR A I Ak R kA A AR AR A A AR AR

Ho. COMBINACIDNES DE AREA HR YCR E*1
ARILLA cm’2 Tan-n Ton ¥g-cm”™ 2

Rk R A NI R AR KA R A AR R KRN R AR R AR RN R AR AR R AT KR KSR AR AR R kR R R A ARk R ARk kAN R AR NI kR R A
1 =2 %8 10.14 35.21 8,43 1373, 64E+08
2 -2 #6 +1 48 10.77 37.32 8.58 1446.51E+08
3 -4 £ 6 39.42 8.73 151B.43E+08
4 -2 &8 +1 %6 44.68 9,11 1695.96E+08
5 -3 #6 +1 =8 46.74 9,25 1764.81E+08
6 - 5. #6 48.80 9.40 1822.86E+08
7 =3 £ 8 51.92 9.63 1935.08E+08
8 2 410 53.95 9.78 2001.24E+08
9 -2 6 42 a 53.95 9.78 2001.24E+08
10 =4 26 41 B 55.92 3.93 2066.68E+08
11 - & &8 57.99 10.08 2131.43E+08
iz -2 =8 +1 ¢ 14 51.05 10.31 2228,81lE+08
13 .- 3 =28 +1 6 61.05 10.31 2228.81E+08
14 .- 3 6 + 2 ¢38 63,04 10,46 2291.91E+08
15- -5 #6 +1 =38 65,02 10.62 2354 (3BE+08
16 -7 =6 66.99 10.76 2416.24E+08
17 - 4 = 8 63.02 10.84 244B.41E+0Q8
18 .- 2 FW0+1 58 6%.98 ©10.99 2509.37E+08
19 -3 #8 + 2 26 69.98 10.9% 2569.37E+08
20 .- 4 =56 4+ 2 =38 71,92 11.14 2569.77E+08
2y -6 +6 +1 =8 73.87 11.29 2629.61E+08
22 -2 12 75.81 11.44 268B.91E+08
231 .- 3 =28 +1 10 76.81 11.51 2719, 76E+08
4 .- 4 38 +1 =6 76.81 11.51 2719.76E+08
25 .- 3 #10 78.71 11.66 2778.,26E+08
26 -2 =6 + 3 =8B 78,73 11.66 2778.26E+08
27 -5 =6 # 80.64 11.81 2835.24E4+08

2 8
u*"uu*u““-unnununanaxsnn.uuuaAuumunnuununun*nnn
CONTINUA



- ; T-A B L-A DE REFUERZO LONGITUDINAL
tliiﬁtitl*iii‘kti*tﬁtitﬁittttiﬁiitntﬂkﬁiittii*ikkﬁt*tttﬂktﬁiittitiQ!Atliﬁ*tiﬁ-ﬁkl

7 17 b= 40 cm-" h=-100 'cm - d=:95:¢cm £!c=2007Kg/cm"2 ;- fy= 4200 Kg/cm"2
i‘l'ﬂ!l tﬁitﬁi..ﬁktﬁkkliiikiﬂﬁiiQt‘tﬁttb ﬁl'i*ti*ﬁtilﬁt'*'*ﬁlti*hi'ﬂiiltiiiit*iiﬁ

No.. . COMBINACIONES DE. .- . " "AREA ‘MR " VCR E*X
R Vo wE ARI m*2 ‘ Ton-m Ton Kg-cm” 2

ﬁlntit.-ﬁ‘ﬁﬁ * * itﬁﬁ“ Ak AN AR AR AR R AR A AN AN &R
: ; 248 34.91 7.54 1229.42E+08
2586 36.98 7.67 1290.52E+08
4§ 6 19.04 7.81 1350.51E+08
2. ¢80 44,18 8.14 1497.31E+08
3 46 46.20 8.28 1553.7BE+08
5. 4.6 48.21 8.41 1609.34E+08
3.4 8 51.24 8.62 1692.33E+08
27§ 53.22 8.75 1745.74E+08
- 2. 8767 53.22 8.75 1745.74E+08
=46 55.19 8.88 1798.36E+08
6. %.6" 57.14 9.02 1850. 22E+008
2..4.8 60.09 9.22 1927 .81E+08
30408 60,09 9.22 1927.81E+08
346 62.02 9.36 1977 .84E+08
5. 576 G3.93 9.49 2027.18E+08
7.8 6 65.83 9.62 2075.86E+08
LR 66.82 9.69 2101.10E+08
24 68.71 9.83 2148 .B1E+08
3 8. 68.71 9.83 2148.81E+08
N PR Y 70.58 9.96 2195, 90E+08
; 6.0 5,6: 72.44 10.09 2242.39E+08
- 22 1 74.29 10.23 2288.30E+08
'3 ] 75.25 10.30 2312.13E+08
. 4 48 75.25 10.30 2312, 13E+08
T3ETE i 77.08 10.43 2357.18E+08
3 6+ 3 - f 77.08 10.42 2357.18E+08
5 3.6 +72 4 78.90 10.57 2401.69E+08
5 8 81.65 10.77 2468, S1E+08
2 8. +2. % 83.45 10.90 2511.71E+08
48342 4 83.45 10.90 2511, 71E+08
4 NORE - T 85.22 11.04 2554 .41E+08
320 .2 #1041 f 86.99 11.17 2596.63E+08
331 .-4 =8 +1 = 89.66 11.38 2660, 0GE+08
34 .='% E B+ 1 = 8Y.66 11.38 2660.0GE+08
35 -3 2104917 % 91.40 11.51 2701.10E+08
36 .-6 §.8 95,74 11.85 2802.72E+08
37 ..-2 =l12+1 = 96.54 11.91 2821.58E+08
38 ic3 =8B +2 = 97.43 11.98 2842.23E+08
39 ..-.4 #10 99.12 12.12 2881.32E+408
A0 .= 3 20 2 = 104,97 "12.59 3015.91E+08
41, .= 3 = 12 105.74 12.65 3033.73E+08
2 FREE RTINS SR I 1516 108,22 12.86 3090. 20E+08

a
.ﬂA-lnﬁainikhitiiﬁtiiﬁllhﬁ'ﬁk«binakniﬁAhtﬁahﬂﬂhh.itia&ﬁﬁﬁﬁ;\taﬁi*laitiktnﬁtt!ﬁikﬂ
CONTTINUA



STRIBOS

D E
iii.iitiliti*ﬁiAkkﬁ*tﬂﬂ*ﬁiﬁ*Qﬁﬁﬁﬂﬂﬁtiﬁtii*ii«*titt*iiﬁﬁkttiiltllﬁiﬁ**niﬁt*ﬁtﬁt*ﬁ

ESTRIBOS DE DOS

o bE 40 0 c . RAMAS
)q\uttnn:u*ttknnaﬁiﬁttM*aatwﬂm*ut*a***ta:a«aiadn\uaaaita*ux«kaﬂu*uan\k«aata

s #2 #2.
RRR AR RAR AR KRR AR RN IR RAR AR KRR IR AR IR AR AR KR AR IR AR AR ARARRRARRRRI AR AR AR

5.00cm
7.50cm
B 10.00cm
12,.50cm
15.00cm
17.50cm
20,00cm
22.50cm
25.00cm
27.50cm
30.00cm
32.50cm
35,00cm
37.50¢cm
40.00cn

55.98Ton

#3 74
81.11Ton*
54.07Ton
40.56Ton 72.54Ton*
32.44Ton 58.03Ton
27.04Ton 48.36Ton
23.17Ton 41.45Ton
20.28Ton 36,27Ton
18.02Ton 32.24Ton
16.22Ton 29.02Ton
14.75Ton 26.38Ton
13.52'Ton 24.18Ton
12.48Ton 22.32Ton
20.73Ton
19.34Ton
18.14Ton

17.07Ton

sgcm
Ak kR AR R R AR R AR R AR R AR AN R R AR N AR A IR R RN R R AN KRR RN R AR AR AR AR AARR AR R kAR R Rk kA h ok ddk

3.52cm

34,08cm 60.96Cm

s5M 2
RARA AR ARERERRRRRRAAR R RN IR R R A AR R KRR R AN R AR kAR KA AN KRR AR AN RRAR AR KRR RN KRR AR AR

NOTAS:

fy=2520 Kg/cm 2 para Estr.#2
fy=4200 Kg/cm"2 para Est.§2.5,43,#4

5§ = sep.
SM =FRAv fy / ( 3.5 b )
* REVISAR Vu < 2 FRb d ( fc* }~

REQUIERE CZE REFUERZ0 LONGITUDINAL
POR CAMBIOS VOLUMETRICOS

as= 4.49E-02cm”2/cm

1.5 as= 6,73E~02cm”2/cm



T AB

40 cm. h=

LA

DE

90 cm

d= 85 cm

REFUERZO

LONGITUDINAL
tttniitikiﬁti*tﬁiitiu*ikkakktk*tittakiﬁﬁhiqiktt:kﬁkttﬁ**httit*ﬁﬁtﬁ*iﬁ***i*itiPA-

fy= 4200 Kg/cm"2

ﬁﬂkhﬁittii*ﬁt*kﬂtttttﬁﬁ*titatiﬁ*tttitiil**lAﬁiﬁit*tnﬁnﬁiiiikktﬁiﬂﬁﬁlﬁi*ﬁ*akaﬁﬁH
<" Ney COMBINACIONES DE

VARILLA m™ Ton
iﬁﬁitk'iﬁii***‘**iﬁiQk'i‘ﬂi*ﬁﬁﬁ‘lkkﬁti.kﬁﬁ*tk*kAlhkiikii*Aktiiitk*kii!*'*i*iﬁiiii

-
173
1

3

-
)

=
-

[ T T T T T T T T S T T T S T T R S T S T O S S I T B

AU N A VLLEUNALNAENAERNTVULE LN SWN D UTW

IS
o
B R 3 R I S T B b T e S i U T e e TH S S i 25 S o e

+
+
+

=) ~ o
B
Nu pe

o
FAh A

DHOOHADRRDACHRNBRRAOADHBANN®
MRRRONN

-
~
+

+
10 +
+

12 +

1
2
1

(XIS

N

1
1
2

1

6

$¢8

#

apssanasasatar amae kA gemsasas

ENY

=

4
4
4

#

8

XN

10

10
10

8
12
8
12

10

f'e= 300 Kg/cm'2
AREA MR VCR
18.06 54.85 10.60
18.69 56.65 10.76
19.32 58.44 10.93
19.95 60.23 11.09
20.28 61.16 11,18
20.91 62.93 11.34
20.91 62.93 11,34
21.54 64.69 11.51
22.17 66.45 11.67
22.80 68.20 11,83
23.13 69.11 11.92
23.11 69.11 11.92
23,76 70.85 12.08
23.76 70.85 12.08
24.39 72.58 12.25
25.35 75.20 12.50
25.98 76.91 12.66
25,98 76.91 12.66
26.61 78.61 12.82
27.24 80.30 12.99
28,20 82.87 13.24
28.20 82.87 13.24
2e.83 84.55 13,40
30,42 88.74 13.82
30.72 89,52 13.89
31.05 90.38 13,98
31.68 92.02 14.14
33.90 97.74 14,72
34.20 98.51 14.75
35.16 100.94 14,75
36.75 104.94 13,75
38.64 109.63 14.75
39.60 111.98 14.75
42.12 118.07 14.75

126.28

14.75

E*I
Kg-cm“2

1777.66E+08
1827.88E+08
1877.59E+08
1926.81E+08
1952.41E+08
2000.91E+08
2000.91E+08
2048.9GE+08
2096.5GE+08
2143.72E+08
216B.26E+08
2168.26E+08
2214.78E+08
2214.78E+08
2260.89E+08
2330.38E+08
2375.49E+08
2375.49E+08
2420.22E+08
2464 .57E+08
2531.47E+08
2531.47E+08
2574 ,92E+08
2683.04E+08
2703,20E+08
2725.29E+08
2767,22E+08
2912.45E+08
2931.79E+08
2993.21E+08
3093.46E+08
3210.32E+08
3268.75E+08
3419,30E+08
3620.81E+08

5.6
o P F g e
EL VCR SFE REDUJO UN 30 %,YA QUE:

As min= 9.8lcm’2
As max= 53.29cm’2

1,5 FR b d (f*¢c) 0.5= 63. ?l'l‘on
2 FR b d (f*c) 0,5= 84.28
FR=0.% PARA MOMENTO FLE‘(IOHANI‘F
FUERZA CORTANTF

FR=0.# PARA

h > 70

cm



) ’I‘ABLA'D!‘."REFUERZO LONGI’I‘UDINAL
iﬁkkiikiiiilAthli*it*k*iit!t*n*‘*Attitktﬂtikkﬁit&ttiﬂtit'*if*iﬁit*tk*tht*iﬂt*iii
= 40 ens =190 ‘em} 85 em- - f'c=-250 Kg/cm 2. fy= 4200 Kg/cm'2
h*kiﬁkk*ﬁiiiﬁ‘klk.ﬁiil*ii&i*iﬁihﬁi*ﬂi*iki*kklitktﬁik*iﬁtﬁ*kﬁ&ikﬁiii&ﬁti*iﬁi.iitﬁ
COMBINI\C!ON}.S DE AREA MR VCR E*I

a2 Ton-n Ton Kg-cm* 2
=2 8% Ble274.10 75,59 11.56 2327.29E+08
- 488 42086 75,59 11,56 2327.29E+08
[ TR Tt I I ) 77.23 11.71 2370.58E+08
2747100 108712 78.86 11.86 2413.49E+08
4 4.8 . +1 310 81.32 12,09 2478.17E+08
5. #8 +1 £6 81.32 12.09 2478.17E+08
30F 100+ 10 %8 82.93 12.23 2520.16E+08
6 -8 86.94 12.61 2624.60E+08
27612 + 1 510 87.69 12.68 2644.06E+08
3 #8 +2-4#.10 88.51 12.76 2665.38E+08
4 810 90.07 12.91 2705.84E+08
34104248 95,51 13.44 2845.87E+08
3 #0012 : 96.23 13.46 2864 .50E+08
308 104 1° # 12 98.54 13.46 2923,67E+08
47210+ 1 =8 102.31 13.46 3020.17E+08
2 Y510 4720 E012 106.72 13.46 3132,57E+08
5 10 108.93 13.46 1188.73E+08
3512+ 1 =10 114.62 13.46 3333.31E+08
) 47 - 40§ 12 . 122,24 13.46 3526.55E+08
tiﬁikiiiﬁ!t'iiﬁitkﬁlt*ttikiﬁhRkkﬁi*i**kﬁ!ﬂﬁitﬁiiﬁ*i**tiﬁ**tkiiﬂ***'iﬁﬂiiik*ihk*k
As' min=. B.96cm"2 EL VCR SE REDUJO UN 20 %,74 QUE:
As max= 48.57cm”2 h > 70cm
1.5 FR b d (£*C) "0.5= 57.70Ton
g 2°FR b'd (f*c)“0,.5= 76.93Ton
FR=0.9 . PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE
TABLA O E REFUERZO LONGITUDINAL

L L e e Ty

b= 40 cm h= 90 cn d= 85 c¢n f'c= 300 Kg/cn"2 fy= 4200 Kg/cm"2
h*li»*#ttkAﬁ.ﬂkﬁktkhﬁA**ihkhhiAhlnﬁk\AaitilikﬁAAAkiﬁiiikkﬁﬂhkﬁi'*lﬂkhﬁiiﬂAtﬁ**ﬁﬁ

to,  COMBINACIOMES DE AVEA HR TSR E*I
VARILLA cn’2 ron-m Ton Kyg-cm®2
llhht*ﬁi*ﬁbiikl*hi*ktk!kﬁﬁﬂiti*ﬁik*iilAxklikaAﬁhkiAAﬂitﬂ).iﬁﬁkli*iﬂ*liitkﬁﬁ*ikui
1 -2 =8 31.58 8.54 1096.57E+08
2 2 =6 +~1 =23 ii.43 .7 1154,64E+08
3 4 56 35,36 8.87 1211.95E+08
4 2 28 +1 =606 i0.10 9.?9 1353,39E+08
9 3 =6 +1 =8 «1.96 4 1408.23E+08
6 5 =6 43,81 9 61 1462,43E+08
7 3 8 46.62 9.86 1543.84E+08
2 2 =10 438.45 10.02 1596,51E+08
Y 2 =6 +2 =8 43,45 10.02 1596.51E+08
10 4§76 +1 =38 90.28 10.19 1648.61E+08
11 .-6 =6 52.10 10.35 1700.15E+08
2 .-2 =8 +1 =210 18.06 54,85 10.6 1777.66E+08

.iﬁﬁitkahiilktﬁihﬁtihﬂ‘i*iliiiﬁiﬁﬁhkkAlktinii’Ah*iﬁhAh*Akukhhkuliiitﬁk*i.ﬁ*iik*h
0 E CONTINUA



TABLA DE REFUERZO LONGITUDIN L
ﬂmtnﬁttttﬁant.ttﬁucanmaannttnnm.n.in,g"mannaag.tta---n*-ag.«attt‘u*a-aaa

b= 40 cm h= 90 cm d= 85 cm f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2

- lllﬁihtt*ﬁiltt'kﬁl.ﬂiAtﬁitAﬁtl'it!iﬂﬁﬁttnia*AttﬁhﬁaAtlﬁtnnﬁtiﬁ*t.iitnhﬁl*ﬁtinﬂkﬁ

Nao. COHBINI\CIONES DE ARE)\ MR VCR E*IL
cm°2 Ton-m Ton Kg-cm~™2
titlﬁiﬁﬂﬁQtAAlﬁ.iﬁkﬁﬁnktttiﬁthltﬁiiiﬁ&iAttﬁﬁnﬂtﬁ***ﬂk*t'ﬁﬁiﬁaﬁ*ﬁi*ﬁﬂﬁttttkttatt*
43 .- 3 §10+ 1 § 12 35.16 94.93 12,04 2381.05E+08
44 -4 #10+1 58 36.75 98.37 12.04 2449.94E+08
5 -2 #10+2 ;12 318.64 102.36 12.04 2529.56E+08
AERR R AR R Ak R Ak A R ARk A A AR Ak R AR AR R R AR AR R AR RN kA ARk A hkhkkhkhhkkdhh kb h kA kkhhhkhkd
As min= 8.0lcm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 38.86cm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 51.61Ton
2 FR b d (f*c)*0.5= 68.81Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

Ak Ak Rk A Ak A AR A R RN RN A AR AR R RN R A A AR AN AN ARAN AR AR R R R R F kA kAR Ak kR kR Ak kAR AN
b= 40 cm h= 90 cm d= 85 cm f'c= 250 Kg/cm 2 fy= 4200 Kg/cm~2

KRR A AN R kAR AR R AR R AR R R A AR AN AR AR R R kA R kA R R AR R AR A AN R AR AR AR R kA R A A Ak AR A AN AR Rk h

No. COMBINACIONES DE AREA MR YCR E*I
VARILLA cn'2 Ton-m Ton Kg-cm~2

ﬁﬁliﬁﬁ*ﬁﬂiillhtiiiihilikﬂtiﬁ..iﬁkﬁﬁiﬂttikitiiinii*ii**iiif!*kl‘kiiﬁtt't"ﬁﬂt..lﬁ
1 ~2 48 10.14 31.38 7.79 1082.18E+08
2 -2 36 +1 §8 10.77 33.25 7.94 1139.0G6E+08
3 .~4 #6 11.40 35.11 8.09 1195.15E+08
4 -2 8 +1 46 12.99 39.77 B8.47 1333.44E+08
5 =3 §6 + i8 13.62 41.60 8.62 1387.01E+08
6 -5 &6 14.:5 43.41 8.77 1439.92E+08
. 7 -3 ¥8 15.21 46,17 9.00 1519.34E+08
8 ~2 %10 15.84 47.96 9.15 1570.69E+08
9 —2 %6 +2 8 15.84 47.96 9.15 1570.69E+08
10 .-4 #6 +1 48 16.47 49.75 9.30 1621.46E+08
11 -6 6 17.10 51.53 9.45 1671.66E+08
12 -2 §8 +1 f10 18,06 54.22 9.68 1747.12E+08
13 -3 &8 +1 §6 18,06 54.22 9.68 1747.12E+08
4. .-3 26 +2 §8 18.69 55.97 9.83 1795.97E+08
15 .~-5 %6 +1 48 19,32 57.72 9.98 1844.31E+08
16 .- 7 § 6 13,95 59.49% 10.13 1892.15E+08
17 .- 4 #8 20.28 60,36 10.20 1917.02E+08
) 18 ,-2 =10+ 1 =8 20,vi 62.038 10.3% 1964.13E+08
19 .-3 #8 +2 36 20.91 62,06 10.35 1964.13E+08
20 .-4 #6 +2 =8 21,54 63.79 10.50 2010,.78E+08
21 .- 6 #6 +1 78 22.17 65.49 10.65 - 2056.98E+08
22 -2 %12 22.80 67.19 10.80 2102.73E+08
23 .- 3 48 +1 410 23,13 68.07 10.88 2126,52E+03
24 .~ 4 38 +1 46 23.13 G8.07 10.88 2126.52E+08
25 .- 3 # 10 23.76 69.75 11.03 2171.62E+08
26 .- 3 6 +3 8 23.76 69.75 11.03 2171.62E+08
27 .- 5 6 +2 8 24.19 71.42 11.18 2216.31E+08
28 5 =8 25.35 73.95 1i. 2283.62E+08

41
*lQﬁi**kk*ikﬁitﬁ*tiﬁt—ﬁltkiiiiﬂktkilAAAkAi:kﬁkknnnttiiiiiiii*iiiiitii—ﬁﬁlni*lniktﬂ
CONTINUA



LA

L
xA«**nenint*n**an‘aﬁuaw\n**a

b= 40 cm ;' h=:90 ¢m,
biﬁ*hiﬁkitk*ik*t***l*it*ﬂiktﬁ*i*ﬁiiiti*ti**i*-k*ikiikﬁttt*taﬁﬁiﬁn*ghh***iiﬂﬁ**itt

No. " COMBINACIONES DB

‘85’ cm . if1 e 200, Kg/em”2

"REFUERZDO

; LONGITUDIUNAL
itiﬁ*‘ﬁtiihik!tﬁ*ﬁﬁii*itt*tﬁkﬁiiiﬁ*ikitﬁﬁﬁ*tii

fy= 4200 Kg/cm™2

ExT
Kg-cm*® 2

VARILEA cem?
n*ihi!*ttkl!aﬁkikﬁiik**t&i**iﬂi ti*ii&ﬁﬁt*iﬁ*ﬁikit*tiik**itaiﬁiiikﬂﬁitatii&*i‘*t

T B T X
2722
3 274
LA,
) 27
BTV T |
7 58
.8 34
9} 2 e
‘10 274
11 4
12
- 1
i

~

=3

5

o

=
(9
+ -

8
10
10

S T 3 20 AR W B S AL SE b b g8 3k 9 e 2 B 9 WE

L AL L L Y LR L T Y

+
AN

+ 4+
e

++
nw

+E LA E .
LN

+

~

2

asan  uean  weaEwEas

R

as

o

@
o

12

10
10

8

O oM COM®D

AREA: MR VCR
< Ton-m

8,55 26,40 6,63
10,14 31.08 6,97
10,77 32.91 7.11
11.40 34,73 7.24
12.99 39,27 7.58
13,62 41.05 7.7
-14.25. . 42,82 7.84
S715,21 A45.49 8.05
15,84 47.23 8,18
15.84 47.23 8,18
;16,47 48.96 8,32
17.10 50,68 B.45
1B8.06. 53,27 8,65
18,06 53,27 8.69
18.69 54,95 8.79
19.32 56,61 8,92
19,95 58.29 9.06
20,28 59,16 2.13
20.91 60.80 9.26
20.91 60.80 9.26
21.54 62.44 9.39
22.17 64.06 9.53
22.80 65,67 9.66
23.13 66.51 9.73
23,13 66,51 9.73
23.76 68.10 9.87
23.76 68.10 9.87
24.39 69,68 10,00
25.35 72.07 10,20
25.98 73.62 10.34
25.98 73.62 10.234
26,61 75.17 10.47
27.24 76,69 10.61
28.20 79.00 10,81
28.20 79.00 10.81
28.83 80.50 10.94
30.42 84,24 11,28
30.72 84.93 11.34
31,05 85,70 11.42
31,68 87.14 55
33.90 92.15 12.02

8392,.96E+07
9628.10E+07
1010.03E+08
1056.34E+08
1169.50E+08
1212.94E+08
1255.66E+08
1319.39E+08
1360.3GE+08
1360.36E+08
1400.70E+08
1440.41E+08
1499.78E+08
1499.78E+08
1538.02E+08
1575. 70E+08
1612.86E+08
1632.11E+08
1668, 48E+08
1G68.48E+08
1704.36E+08
1739.76E+08
1774.69E+08B
1792.80E+08
1792.80E+08
1827.05E+08
1827.05E408
1860.85E+08
1911,56E+08
1944.32E+08
1944.32E+08
1976 .68E+08
2008.66E+08
2056.66E+08
2056.66E+08
2087.70E+08"
2164 .47E+08
2178.71E408
2194.28E+08
2223.77E+08
2325.17E+08
2338.58E+08

12 34.20 92.82 .
AR AAIRRRR IR R ARk I RRI KRR A R IR AR R KRR R KRR AR KRR R RARR AR R R kR Rk KAk ko

CONTINUA



TABLA D

ESTRIBOS

E
hitiiﬁikuﬁiﬁk*titii'ﬁﬁﬁikﬁiﬁ.tt*ﬁikthdﬁk*ik*iiit*tiﬁﬁtkk**iiﬂﬁitiﬁﬁt*iiiﬁt'ﬁnii;
FR=0 .8 ESTRIBOS DE DOS RAMAS

b= 40 cm

h=-80 d= 75 cm

Qainu‘ﬂu'fatattk*anuinmnm*unn e T T R R e T I L T Y

ST = 2 : #2.5 i3 44
CRAERN AR ERR AR RN AR R R RNKRARRRRKARARR AN SRR RN RN AR R RN AR KRN AR R AR AR AR R ANA S

5.00cm
7.50cm
10.00cm
12.50cm
15,00cm
17.50cm
20.00cm
22.50cnm
25.00cm
27.50¢cm
30.00cm
32.50cm
35.00cm
socm

49.39Ton
32.93Ton
24.70Ton
19.76Ton

6.46Ton
14.11Ton
12.35Ton
10.98Ton

71.57Ton*
47.71Ton
35.78Ton
28.63Ton
23.86Ton
20.45Ton
17.,89Ton
15,90Ton
14.31Ton
13,01Ton
11.93Ton
11.01Ton

64,01Ton*
51.21Ton
42.67Ton
36.58Ton
32.00Ton
28.45Ton
25.60Ton
23.28Ton

Bk kR R AR RN R R R AR R RS A A kR kR RN K kAN AR KR kR AR R AR KRR AR AR Rk AA kAR RAN R Rk A% D2

SM

23.52cm

34.08cm

60.96cm

Ty Ly R e A R it Lt
REQUIERE DE REFUERZO LONGITUDINAL

NOTAS 3

fy=2530 Kg/cn™2 para Estr.§2
£y=4200 Kg/cm"2 para Est.#2.5,#3,#4

5 = sep.

de Est.

SM =FR AV £y / ( 3.5 b )
* REVISAR Vu < 2 FR b d ( fcx )"

POR CAMBIOS VOLUMETRICOS
as= 4,49E~02cm”2/¢cm
1.5 as= 6.73E-02cm”2/Cm



BLA

d=.75 cm

REFUERZ:0

flc= 300 Kg/cm2

T A DE LONGITUDINAL
iﬁii*i'ﬁi'*iii***ﬁﬁitii****iiﬁ*ii*.ﬁﬂ*iiﬁ*'ﬁﬁﬁ**i**l*ﬁﬁ*ﬁt**ﬁf!ii*ﬁ**i*ﬁﬁ*ﬁ*‘.*iﬁ
‘b= 40 cm. h= 80.cm |
D it e e L P T T R e

fy= 4200 Kg/cm“2

E*I
Kg-cm™2

1712.36E+08
1764.12E+08
1797.70E+08
1797.70E+08
1830,98E+08
1863.97E408
1913.68E+08
1913, 68E+08
1945.95E+08
2026.18BE+08
2041.13E+08
2057.50E+08
2088.57E+08
2196.08E+08
2210.3BE-08
2255, TBE+0B
2329.82E+08
2416.03E+08
2459.09E+08
2569.91E+08

Noi " COMBINACIONES .DE AREA MR. - VCR
- VARILLA cmo2 ! Ton-m Ton
i***ﬁk**iii**l!ti*ikﬁlﬁittiit*iinttht*iiikﬂith*iiiﬁlﬂii*i*itktﬂtkiiﬁﬁlitﬁit#ﬁitﬁﬁ

27 =5 46+ 248 24,39 61.36 11.55
28 .- 5 478 25,35 65,62 11,80
2. 48 .+ 2 :§10 25,98 67.09 11.97

4774 8 7+ 2:74 6 25,98 67.09 11.97

4 46 %3748 726,61 €8.55 12.13
278107 1774 12 27.24 70.01 12.29

- 4§87 % 1§10 28.20 72,21 12.54

= 5T EIE LT 6 28,20 72.21 12.54

- 3547100+ 1.8 8 28.83 73.65 12.71

-6 HIE : 30.42 77.24 13.01

- 20 #712.% 154 100 30.72 77.91 13.01

-3 F BT 210 - 31,05 78,65 13,01

A 010000 . 31,68 80.05 13.01

-3 410+ 2.8 33,90 84.93 13,01
=374 12 - 34.20 5.58 13.01

- 37810 #7010 # 12 15,16 87.65 13.01

S 474,10+ #8 36.75 91.05 13.01

-2 #10°%+ 2 ® 12 38.64 95,02 13.01

45 .= 57§ 10 39.60 97.01 13.01
46 .- 3 #:12 + 1 ¢ .10 42,12 102,15 13.01
7 4 %12 5.60 109.05 13.01

2717.9GE+08

4 1 4
tit!iﬁﬁiiiiﬁi*i*ﬁikﬁillhiﬂ*ii*ﬁ*i.i*ikdhkﬁiﬁik*k*iiﬁiﬂ*kﬁitkitt**i*t‘ﬁﬁltﬁilii!i

As min= B.66cm"2
As max= 51.43cm”2
1.5 FR b.d (f*c) "0.5= 55.77Ton
2 FR b d (f*c) 0.5= 74.36Ton
FR=0.9 PARA MOMEN'tU FLEXIONANTE
.8 PARA FUERZA CORTANTE

FR

EL, VCR SE REDUJO UN 30 %,YA QUE;
h > 70 em



TABLA DE REFUERZO LONGITUDINA
h*t*ii**ﬁiiti!tttﬁiﬁ'ﬂﬁiﬁﬁi'ﬁ.iii.tii.Att.ﬁ.iﬁlitktﬁ."ii‘**ﬂlﬁ*‘ii"ik*ﬂ‘hikﬁi‘
b= 40 cm -h= 80 cm d= 75 cm f'c= 250 Kg/cm 2 fy= 4200 Kg/cm"2
li&ki*ﬁﬁﬁ*hk*lﬁtiﬂlitl.tl“i'.ﬁkikiiiltttfﬁ*ltlkiki*ﬁﬁ.ﬁﬁﬁﬁ*ﬂiittniliiiﬁiltkiil}

No. COHBINACIONES DE AREA MR VCR E4x
cm” Ton-m Ton Kg-cm“2
liiﬂ.iiiﬂﬂk!*'*ikiﬁlii*tﬁttikiikiﬁi*ﬁﬂﬁkiiht*ihl*iﬂiﬁ*ﬁkﬁﬁﬁﬁitiﬂtihﬁ‘.i*kiiii.li
43 .- 3 #1104+ 1 $ 12 35.16 85,25 11.88 2200.40E+08
44° -4 B10+ 1 §8 36.75 88.42 11.88 2271.S1E+08
45 .- 2 #1w0+2 F12 3B.64 92.12 11.88 2354 ,22E+08
46. .- 5 210 39.60 93.96 11.88 2395,51E+08
47 .- 3 §12+1 # 10 42.12 98.70 11.88 2501.68E408
iliiiﬁiti’i*tiﬂﬁit.i'k*itiiﬁﬁ*i*hia*ittﬁtiliﬁhlhkitkikﬁiﬁiiﬁﬂiﬁhk'ﬁi*i‘ﬁitliﬁ.ﬁi
As min= 7.91cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 42.86cm"2 h > 70 cm

1.5 FR b d ([*c) 0.5= 50.91Ton

.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDIMNAL
Aiﬁkkkﬁkntikﬁﬁk*llltiﬁk{ltiki!kiﬁihAiitIlkl*iiihtlﬂiﬁ*'iﬁﬁ’*ﬁtﬁ'ﬂkk*iﬁ***l*ﬂii'd

b= 40 cm h= 80 cm d= 75 em fl'e= 300 Kg/em™2 fy= 4200 Kg/cm'2
ﬁ'ﬂPi*iﬁhtktiiiiﬂhﬁlitihhiﬁ.*i*liiiﬂlilil.hhklﬁnAt.AﬁAxA*Qik*lﬁﬂ(ﬁuikkkﬁii**tttﬁ

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cn’2 Ton-m Ton Kg-cm*2
B AR R AR AR KRR Rk A R d R Rk kA Nk R AR R AR R R AR A KA RN R A AR Rk KRN R R RN AR KAk K 5k kAR hh
1 -2 48 10.14 27.75 7.84 8382,.61E+07
2 -2 #6 +1 #38 10.77 29.40 8.01 B8821.89E+07
3 —4 £ 6 11.40 31.05 8,17 9255,01E+07
4 -2 #8 +1 =6 i2.99 35.19 8.59 1032.24E+08
5 =3 46 + 1 8 13.62 36.81 8,75 1073,.57E+08
6 .~ 5 &6 14.25 18.42 8.91 1114.38E+08
N 7 -3 #8 15.21 40.87 9.16 1175.63E+08B
R 8 =2 0 10 15.84 42.47 9.33 1215,22E+08
9 -2 §6.+ 2 8 15.84 q2.47 9.33 1215,22E+0B
10 .- 4 #6 +1 8 16.47 44.05 9.49 1254,36E+08B
11 .- 6 = 6 17.10 45.63 9.66 1293.05E+08
12 .~.2 8 +1 371210 18.06 48.03 9.91 1351,19E+08
13 .- 3 =8 +1 =8 18.06 48.03 9.91 1351.19E+03
14 ~3 #6 +2 §8 18.69 49.59 10.07 1388,82E+08
15 .-5 *#46 +1 &8 19.32 51.14 10.223 1426,05E+08
146 ISl AR 1 - PR V) 10.40 Li62,.20E+08
17 -4 #8 20.28 53.49 10.48 1482, 04E+0n
18 .~ 2 # 10+ 1 * 8§ 2n.21 55.03 10.65 1518,32E+05
19 .- 3 §8 +2 =6 26,91 55.0) 10.465 1518,32E+08
20 .-4 #6 +2 18 21.54 56.5% 10.81 1554, 22E+08
21 .-G #6 +1 ¢8 22.17 58.07 10.98 1589,78E+08
ao.= 2 #12 272.80 59.58 11.14 1624,99E+08
22 -3 &8 +1 =10 23.13 60.37 11.23 1643,29E+08
25 .- 4 28 =+ 1 s 21.13 60.37 11.23 1643,29E+08
25 .- 4 19 23.76 61.87 11.39 1677.99E+08
6 3 #6 +3 48 23.76 61.87 11. 1677.99E+08

39
kithkilhkuﬂkkkkﬁkﬂiktittltiiﬁﬁthkii**knk*&*i!lAAaAnkﬂiii!lﬁtiktthita*ﬁtttitkt*!i
CONTTNUA



/BLA,

b= 40 cmi-h= 80 cm-{ d=.75 cm

Fle=-250 Kg/cm“2

R 20

: TR BB LONGITUDINAL
kﬁﬁiﬁﬁi*ﬁﬁkﬂ*iﬁ*t*ktﬁ*t*i*kiﬁkt*kiii*i*i**ﬁiﬁii&tﬁ*iﬁktﬁ*tiik**i*ﬂiitt*k*ﬂaﬁi*ik

fy= 4200 Kg/cm“2

P T Y T R L s B R A L R T 2T LT L T T I T Y

E+I
Kg-cm”™2

Lt A T R e TR ST 2 )

Mo, ' 'COMBINACIONES ‘DE - AREA- MR VCR

. - - VARTLEA Do em’2 Ton-m

NERRRRERRN KN Ahkkk * * *

. RN ECRIREAN: ERE TE T 8.55 - 23.39 6.78
2 -2° 48 - 110014 27.55 7.16
3 2° 78,67+ 1 88 10,77 29.18 7.31
4 =4 96 11.40 30.80 7.46
"5 ~278°8" 12.99 34.86 7.84
6 =3 §6 13.62 36.45 7.99
7 Ball: IR A 14.25 38.03 8.14
B .= 37 478 15,21 40,42 8.37
9 = 277§010 15.84 1,98 8.52
10 .- 2 08,642 15.84 41,98 8.52
11 = 4§06 il 16.47 43,53 8.66
12 = 6B 6 17.10 45.07 8.81

27-4-8 1 18.06 47.39 9.04

3o #: Bl 18.06 47.39 9.04

37865 402 18,69 48.91 9.19

5 g BRh 19.32 50.41 9.34

74876 R 19.95 51.91 9.49

4478 = : 20.28 52.69 9.57
2078710741 48 20.91 54.18 9.72
38826 20.91 54,18 9.72
4::8-6.°%:2 " §.8 21.54 55.65 9.87

22 .- 6046 +1 .48 22.17 57,11 10.02
23 =2 412 22.80 58.57 10.17
24 =348 +1 § 10 23,13 59.33 10.25
125 -4 #8+1 §6 23.13 $9.33 10.25
©26 .= 3:§ 10 23.76 60,77 10.40
27 -3 #6 +3 48 23.76 60.77 10.40
28 -5 #6 +2 8 24.39 62.20 10.55

S 29 .- 5:.4§8 25,35 64.37 10.77
30 -2 #8 +2 #10 25.98 65.77 10.92
31 .- 4 48 +2 46 25,98 65.77 10.52
32 .-4 #6 +3 ¢8 26.€1 67.17 11.07
33 -2 #1100+ 1 § 12 27.24 68.56 11.22
34 -4 #8 +1 # 10 28.20 70.66 11.45
35 -5 8 +1 §6 28.20 70.66 11.45
36 .- 3 $10+1 §8 28.83 72.03 11.60
37 .-6 4§38 30.42 75.44 11.88
38 -2 #£12+1 #10 30.72 76,07 11.88
39 -3 #8 + 2 10 31.05 76.77 11.88
40 .- 4 # 10 31.68 78.10 11.88
41 .- 3 #10+2 &8 33.90 82.69 11.88
42 -3 41 20 83.3

7151, 52E+07
B265.94E+07
8695.58E+07
9118.91E+07
1016.10E+08
1056.41E+08
1096.20E+08
1155.86E+08
1194.40E+08
1194.40E+08
1232.47E408
1270,10E+08
1326.59E+08
1326.59E+08
1363, 14E+08
1399.28E+08
1435, 03E+0B
1453.60E+08
1488.77E+08
1488.77E+08
1523.56E+08
1558.00E+08
1592, 09E+08
1609.81E+08
1609.81E+08
1643.39E+08
1643,39E+08
1676.G3E+08
1726,67E+08
1759.11E+0Q8
1759.11E+08
1791.25E+08
1823.10E+08
1871.06E+08
1871.06E+08
1902.19E+08
1979.51E+08
1993.91E+08
2009.68E+08
2039.60E+08
2143.02E+08
2156.77E+08

34. 11.88
HRARRR KR AR IR KA AR R TR AR R kAR Ak RN R R kIR R kR KRR XA AR R AR KRR R R AR A RA R RNk Nk R R Rk Ak d

COHTINUA



"TABLA

hiﬁtiﬁiiﬂkﬂlikittthit*ttﬁﬁitiﬁti*tlntii’iiikiilk*k*

D E

REFUERZO

LONGITUDINAL

FhRhhkAARRA XK

b="40 cm h— 80 cm~  d= 75 cm fle= 200 Kq/cm 2 fy= 4200 Kg/cm™2
kAR hkk Rk kR kkkk * vk e ek
27 No CDHBINACIONES DE ."AREA MR VCR E*I

- « * VARILLA m*2 Ton~m Kg-cm“2
AAAﬁ**t**ﬂﬁﬁt*hii'ﬁﬂ*ti*i*i'ﬁiii*t**ti)\tﬁ**iiﬁtkt*tﬂiﬁk*i**iﬂ**ﬁtit*httit'i*kﬂit
1. =346 8.55 23.17 6.07 6378.39E+07
(2-..=2 4 8 . 10.14 27.25 6.40 7302.55E4+07
300020 476 o+ 1748 10.77 28.84 6.54 7655,06E+07
A =4 6 o 11.40 30.42 6.67 8000.40E+07
FEL =278 L6 12.99 34.36 7.01 8842.39E+07
6. ..=3. 4 6. +.1.°4 8 13.62 35.91 7.14 9165,07E+07
T rie 86 14.25 37.44 7.28 9481.94E+07
B U =3 # B 15.21 39 74 7.48 9954.14E+07
9 i 20 4100 15.84 41.25 7.62 1025.74E+08
; 246 +2 4 8 15.84 41.25 7.62 1025.74E+08
= A 8. 6:+°1. 88 16.47 42.73 7.75 1055.55E+08
D I 17.10 44.21 7.88 1084.88BE+08
-2 8.4 18710 18.06 46.44 8,09 1128.68E+08
<43 8 kil 86 18.06 46.44 3.09 1128.68E+03
3 3 2°:%.8 18.69 47.89 8.22 1156.85E+08
.5-74.6 148 19.32 49.33 8.36 1184.60E+08
7046 o~ 19.95 50.75 8.49 1211.92E+08
4°7§.8 S 20.28 51.49 8.56 1226.08E+08
2 1 17§ 8 20.91 52.90 8.69 1252.79E+08
3 8. +2.:4.6 20.91 52.90 3.69 1252,70E:0%
6. +.24 8 21.54 54.30 8.83 1279.13E+08
46 1.4 8 22.17 55.68 8.96 1305.08E+08
2:4 12 : 22.80 57.05 9.10 1330.6BE+08
388+ 14 10 23.13 57.77 9.17 1343.95E+08
4478+ 1§ 6 23.13 57.77 9.17 1343.95E+08
IUIAI00 23.76 59.12 9.30 1369.01E+08
- PR Ra i B B B 23.76 59.12 9.30 1369.01E+08
S 46, . +2 . %8 24.39 0.47 9.43 1393.73E+08
-5..48 25.35 62.49 9.64 1430.78E+08
-2 48 +2. # 10 25.98 63.80 9.77 1454, 69E+08
~488 +2 46 25.98 63.80 9.77 1454.69E+08
~4 #6 +3 &8 26.61 65.11 ©.90 1478.30E+08
-2 §10+1 #12 27.24 65.40 10.04 1501.61E+03
34 .- 4 #8+1 £ 10 28.20 68.34 10.24 1536.56E+08
35 -5 £8 +1 @6 28.20 68.234 10.24 1536, 56E+08
36 .= 3 & v~ 1 3 8.8 GoLuy lu.is 1559, Likvua
37 -6 § 8 30.42 72.74 10.63 1614.93E+08
18 .-2 #12+1 =10 0.72 73.32 10.63 1625.27E+08
9 -3 48 +2 310 31.05 73.96 10.63 1636.57E+08
40 .-~ 4 ¢ 10 31.68 75.17 10.63 1657.97E+08
41 .- 3 #10+2 48 33:90 79.34 10.63 1731.41E+08
34 34.20 79.89 10.63 1741.11E+08

42 2
[ S SR S SO O S S PP PR o4
EL VCR SE REDUJO Ul 30 %,YA QUE;

As min= 7.07cm’2
As max= 34.29em’2

1.5 FR b d (f‘C) @.5= 45,54Ton
72Ton

2 FR b d (f¥c) 0.5= 60.
.9 PARA MOMENTO FLEXIONANTE
.B PARA FUERZA CORTANTE

h > 70

cm



. : TABLA DE ESTRIBOS
L S e e R s 2

: b= 40 cm h= 70 cm d= 65 cn FR=0 .8 ESTRIBOS DE DOS RAMAS
EARRRAR IR R AR R A Rk A A RN Rk kMR R AR AN R RN AR RN AR KRR AR kAN ARk Ak kR kA kAR kR ANR AR AR Ik Ak
- #2 . 8 #4

KARAKARHNRARRAR KRR IR AR AR KR RN AN IR K AARRRR KRR AR KR KRR IR AR AR kAR R R AN E AR R AR RN AR RN R N
5,00cm 42.81Ton 62.03Ton*
7.50cm 28.54Ton 41.35Ton
10.00cm 21.40%Ton J1.01Ton 55.47Ton*
12.50cm 17.12Ton 24.81Ton 44.38Ton
15.00cm 14.27Ton 20.68Ton 36.98Ton
17.50cm 12,23Ton 17,72Ton 31.70Ton
20.00cm 10.70Ton 15.51TFon 27.74Ton
22.50¢cn 9.51Ton 13.78Ton 24.65Ton
25.00cn 12.41Ton 22,19Ton
27.50¢cm 11.28Ton 20.17Ton
30.00cm 10.34Ton 18,49Ton
32.50¢cm 9.54Ton 17.07Ton

D L L T e S L TR R Sttt

SM 23.52cm 34.08cm 60.96cm

B e e e R e e R et

HNOTAS:

fy=2530 Kg/cm™2 para Est.§2

fy=4200 Kg/cm™2 para Est.#2.5,#3,44

s =sep. de Est,

S =FR Av fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( fc* )" 0.5



b=

40

TABLA

cm h= 70 cm d= 65 cm

UERZO

f'c= 300 Kg/cm 2

E R LONGITUDIRAL
AAARRA AR RI KR KRR AR AR I AR RN R R A AR AR R R AR A R AR R R R AR SRR KRR R R AR R AR AR RN AR AR R KRR AN

fy= 4200 Kg/cm"2

R L L L I T LT e R T T

No.

COMBINACIONES DE
VARILLA

AREA
cm*2

MR
Ton-m

VCR
Ton

ExIL
Kg-cm“2

RRREAARRRARRRANE AR AR AARAARRRAE SRS HHERARARERARARE*RRIRAR KRR ARA AR AR R RRRAE AR

-2 48 +2- %10 25.98 57.27 16,10

.~ 4 48 +2 16 25.98 57.27 16.10

~4 6 +3 28 26.61 58.49 16.11

-2 $10+1 41312 27.24 59.71 16,11
34 .-4 48 +1 #1210 28.20 61.55 16.11
35 .-5 48 +1 §6 28.20 61.55 16.11
36 .-3 #10+ 1 §8 28.83 62.75 16.11
37 .-6 #8 30,42 65.74 16,11
38 -2 #12+1 #10 30.72 66.30 16.11
39 .-3 §8 +2 #10 31.05 66,91 16.11
40 .- 4 {10 31.68 68.07 16.11
41 .-3 H10+2 48 33.90 72.11 16.11
42 .- 3 #1212 34,20 72.65 16.11
43 .-3 {10+ 1 § 12 35.16 74.36 16.11
4 .- 4 #10+1 § 8 36.75 77.16 16.11
45 .- 2 # 10+ 2 ¢ 12 38.64 80.41 16.11
46 .- 5 § 10 39.60 82.04 16.11
7 3§12 +1 42.12 23 16.

1304.52E+08
1304.52E+08
1328.17E+08
1351.60E+08
1386.88E+08
1386.8B8E+08
1409.76E+08
1466.59E+08
1477.17E+08
1488.76E+08
1510.73E+08
1586.66E+08
1596, 75E+08
1628.77E+08
1680.92E+08
1741.55E+08
1771.80E+08
1848.55E+08

4
kt‘iﬁ'ﬁlﬁiti'iﬁﬁ‘it‘*k.th!ii!t!kikntﬁ..ﬁititi.iiﬁﬁﬂtﬁtQﬁakﬁaiti*ﬁl*ﬁkﬁi*ii‘i'i.iﬁ
As min= 7.51lcm72
As max= 44.57cm’2
1.5 FR b d (f*c) 0.5= 48.33Ton

2 FR b @ (f*c) 0.5= 64.45Ton

FR=0.9 PARA MOMENTO FLEXIONANTE
.8 PARA FUERZA CORTANTE

FR=




o TABLA DE REFUERZO LONGITUDTIUNAL

ﬁiﬁiﬁk*ihﬁ*k*lit*Q*tiﬁ*iiﬁk*liﬁﬁ*iiilﬁliﬁi****i*klih*itiﬁﬂﬂiitiiﬁﬁ*l**ﬁ*ﬂtii*ita
b= 40 cm h= 70 cm d= 65 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm 2

l**ﬁ-ﬁkkil‘ﬁﬁ***iﬁtﬁiﬁﬁﬁii**iﬁk**tﬁt.ﬁki*ﬁﬁﬁﬁkﬁ**ﬁi*i**i*iiii*iiﬁﬁl\liii**ﬁk*i*i#ﬂi

No COMBINACIONES DE AREA MR VCR E*1
L. em”2 T To! Kg-cm“2
ti‘*tiﬂ*k*ﬁﬁﬁﬁ*iiﬁtiiﬁﬁi*iiiﬁ*t*iﬁiﬁli*ﬁﬁi*i‘k*i*ﬁlki**l*ii*'iﬂ**iiﬂiiﬂkiki*iﬁﬁ*ﬁ
43 ,- 3 {410+ 1 #1212 35.16 71.96 14.71 1586,21E+08
-4 §10+1 §8 36.75 74.53 14.71 1636.16E+08

AR ARA KRR AR kNI NN KRR AR RN R R AR AR IR AR Rk AN R kA S kA Rk ARk h Ak k kA Kk h Rk ke kA kk ko
As min= 6.85cm"2
As max= 37.14cm”2
1.5 FR b d (f*c)"0.5= 44.12Ton
2 FR b d {f*c) "0.5= 58.83Ton
FR=0,9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

AR RN IR N R R R KR AR AR N AR AR R AR A AR kR R AR Nk R R AR Ak A kAR Ak r Rk ARk RN Ak kkh ke
b= 40 cm h= 70 cm d= 65 cm f£'c= 300 Kg/cm 2 fy= 4200 Kg/cm 2

A RA AR AR R R RN R R AR RN AR AR RN R AR RN AR AR AN R AN A A Ak k kA k kb kR hhhhdedrhdhhhk bk ik

No, COMBINACIOMES DE AREA MR VCR E*T
VARILLA em”2 Ton-m Ton Kg-cm“2
KhkhhRkh KR h kR kA Ak Rk ke h ke kA kA Rk R AR kh ARk kb kk ke kk h kAR Nk hhkkk bk kkhhhhhhdh
1 =3 #6 8.55 20.30 9.62 5330.82E+07
2 -2 8§ 8 10.14 23.91 10.21 6157,57E+07
3 -2 $6 +1 468 10.77 25.33 10.45 6476.07E+07
4 -4 §6 11.40 26.75 10.68 6789.78E+07
5 -2 48 +1 46 12.99 30.27 11.27 7561.56E+07
& -3 §6 +1 #8 13.62 31.66 11.51 7859,90E+07
7 -5 §6 14.25 33.04 11.74 8154.27E+07
8 .~ 3 48 15.21 35.12 12.10 8595.47E+07
9 =2 “§ 10 15.84 36.48 12.33 B8880.31BE+07
10. .- 2 . 4.6 8 15.84 36.48 12,33 8880.38E+07
11 -4 46 +1 § 8 16.47 37.83 12.57 9161,77E+07
12 .- 6 § 6 17.10 39.17 12.80 9439.74E+07
13 2 48 +1 # 10 18.06 41.20 13.16 9856.98E+07
14 3 §8 +1 %6 18.06 41.20 13.16 9856.98E+07
15 3 4§46 +2 §8 18.69 42.52 13.39 1012, 68E+08
16 5 $6 +1 %8 19.32 43.84 13.63 1039,35E+08
17 7 #6 19,95 45,15 13.86 1065.73E+08
18 4 7 8 20.28 45.83 13.98 1079.43E+08
19 2 #10+1 48 20.91 47.12 14.22 1105,36E+08
20 3 48 +2 #6 20.91 47.12 l4.22 1105.36E+08
21 4 46 +2 48 21.54 48.41 14.45 1131.02E+08
22 6 6 +1 #8 22.17 49.69 14.69 1156.41E+08
23 2 # 12 22.80 50.96 14.92 1181.53E+08
24 3 8 +1 § 10 23.13 51.63 15.04 1194.59E+08
25 4 §8 +1 23.13 51.63 15.04 1194.59E+08
26 3 %10 23.76 $2.89 15.28 1219.32E+08
27 3 §6 +3 #8 23.76 52.89 15.28 1219, 32E+08
28 5 §#6 +2 §8 24.39 54,14 15.51 1243.80E+08
29 -5 §8 25.35 56.03 15.87 1280.64E+08
Ak kR R R KR R AARA N RN R R R IR AR AR R KRR A KRR R AR TR KR IR kR AR R A RA Rk AR Kk Rk bk h ke h ke kA Ak Ak

CONTIRUA



. T ABLA DE REFUERZO LONGITUDINAL
..'ik*ﬁﬁﬁﬁ*ﬁi'ﬁﬁ*.iﬂﬁ‘ﬁ*ﬂﬁﬁiﬁiﬂﬁQﬁi.ﬁhA.*'iiiiii.liﬂ.tiﬁﬁtﬁﬁitw*kt"'iiikfﬁiﬁlﬁl
b='40 'cm h= 70 ¢m d= 65 cm f£'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
- iitﬁlﬁﬁ*ﬁii.ﬁiiﬁtiﬂiti*ﬁtktiilii*tﬂiiiii*iiiQhﬁiﬁiﬁ*ktﬁﬁ‘*itiiﬁiﬁiiitkﬁﬁtﬁklttii

‘No..  'COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton~-m Ton Kg-cm”2
ek ook e AW AR AR ARR AN Rk Ak Rk kkhhkrkhkhhhhhhid
il =30 46 8.55 20,15 8.79 5257.58E+07
2. .- 2 48 10,14 23.71 9.32 6065,91E+07
w3 -2 #6 +1 48 10.77 25,11 9.54 6376,92E+07
SRT IR S 11.40 26.49 9.75 6683.04E+07
. 5 -2 48 + i'6 12.99 29,95 10.29 7435.25E+07
e -3 46+ 1 48 13,62 31.30 10.51 1725.71E+07
7. =50 46 : 14.25 32.64 10,72 8012.11E+07
8 .-3 4.8 15.21 34.67 11.05 B441.06E+07
e =2 410 : 15.84 35.99 11.26 8717.85E+07
-2.46 +2 §8 15.84 35,99 11.26 8717.85E+07
-4 6+ 1 §8 16.47 37.30 11.47 8991.07E+07
-6 6 17.10 38.60 11.69 9260.82E+07
L~ 2088 +1 §10. 18.06 40,57 12.01 9665.45E+07
=037 #1841 406 18.06 40.57 12.01 9665.45E+07
-’30 #7642 -4 8 18,69 41.84 12.23 9926.92E+07
-5 46 +71 %8 19.32 43,11 12.44 1018.53E+08
=746 19.95 44,37 12.65 1044.06E+08
o 4§ 20.28 45.03 12.77 1057.32E+08
-2 72410+ 1 ¢8 20,91 46,27 12.98 1082.41E+08
-3'48 +2 §6 20.91 46,27 12.98 1082.41E+08
-4 #6 +2 48 21.54 47,51 13.19 1107.22E+08
-6 #6 +1 #8 22,17 48.73 13.41 1131.76E+08
-2 f 12 22.80 49.95 13.62 1156.03E+08
348 +1 § 10 23.13 50.59 13.73 1168.63E+0B
=4 §8 +1 § 6 23.13 50,59 13.73 1168. 63IE+08
=23 & 10 23.76 51.79 13.95 1192.51E+08
~3 46 +3 ¥s8 23.76 51.79 13.95 1192.51E+08
-5 '#6 +2 #8 24.39 52,98 14.16 1216.13E+08
-5 %8 25.35 54.78 14.49 1251.66E+08
-2 #8 +2 #10 25,98 55.95 14.70 1274.67E+08
-4 #8 +2 #6 25,98 55.95 14.70 1274.67E+08
-4 #6 +3 48 26.61 57,11 14.71 1297.46E+08
-2 410+ 1 # 12 27.24 58.27 14.71 1320.02E+08
~4 #8 +1 §10 28,20 60,00 14.71 1353,97E+08
-5 218 +1 #6 28.20 60,00 14.71 1353.97E+08
-3 #10+1 §8 28.83 61.13 14.71 1375.98E+08
-6 #38 30,42 63.94 14.71 1430.62E+08
-2 #12+1 ¢ 10 30.72 G4.46 14.71 1440.78E+08
-3 48 +2 §10 31,05 65.04 14.71 1451.91E+08
-4 # 10 31.68 66,12 14.71 1473.01E+08
-3 §10+2 8 33.90 69.88 14.71 1545.86E+08
.3 412 3a.20 70.38 14.71 1555,53E+08
ARk kR AR AR AR R A AR R R RN AR RRAN AR R AR AR IR AN AR R AR AR ARk kR R ARk A A kN AR AR h kb khhhhk
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DE

d= 65 cn

REFUERZO

= LONGITUDINAL
a*aitnﬁ*ﬁiAﬁﬁktiiAﬂiﬁkt*ﬁiihiﬁﬂi*tht*tﬁi*taihkik.ﬁihiﬁ*ﬁthiiiﬁﬁiiﬂtaiﬁﬁtk*igt‘qﬁ

£ o b= 40 ¢m- h= 70 cm

cm”2 fy= 4200 Kg/cm~2

EARERRRRKRAURRANAIRE IR AR RR AR RN KR RR AR KRR KRR A ARR KRR R R AR RN RRAAR AR NRK
E :No. ©'COMBINACIONES .DE

E*I
Kg~cm“2

L cm"2 ‘Fop-m Ton
k‘**il*ﬁ*ﬂf‘**ilii**hiﬂ&ﬁ*tillﬁ**k*ﬁi*i*ﬁ*ikﬁi*iﬁ'iiﬂﬂi*ii*iﬁ'ﬂiﬂiiilti*iiﬁiii\ﬁ*

%6
i .
¢ +1
o
# 41
4 +.1
#
t s
~#.10
3
4
11

AN NDOOHPDINCORORANDBRNNET RO DD

#
4
4
100+
8 +
217, E +
22 .~ i +
.23 - #.12
24 .- # +
25 - 4 +
26 .~ # 10
B 2277 - 4 + 3
28 .- # + 2
29 .- #
0 .- # + 2
31 .- # + 2
3z .- B + 3
33 .- 4 10 + 1
34 .- £l + 1
35 .~ # +1

umnm&awmwuuaummhun&ﬂm‘uNm NNUOORNSNNG

210 + 1

As min= 6.13cm’2
As max= 29.7lcm’2

P e L

A aaewoas ar

10
6
8
12
10
6

36 8
AR AR RERRRA KRR RR AR RE KRR AR R AR RRRARA AL R DA KRR A RARARR AR EAKARARRRARRANAARRNAN Kk D

f'e 200 Kg/

AREA MR VCR

8.55 19.94 7.8€
10.14 23,41 8.34
10.77 24.77 8.53
11.40 26.11 8.72
12.99 29.45 9.21
13.62 30.76 9.40
14.25 32,05 9.59
15.21 34.00 9.88
T15.84 35.26 10.07
15.847; 35.26 10,07
16.47 36.51 10.286
.17.10 37.75 10.45
18.06 39.61 10.74
18.06 39,61 10.74
18.69 40.82 10.94
19.32. 42,02 11,13
19.95 43.21 11.32
20.28 43.83 11.42
20.91 45.00 11,61
20.91 45,00 11.61
21.54 46,15 11.80
22.17 47.30 11.99
22.80 48.43 12,18
23.13 49.02 12.28
23.13 49,02 12.28
23.76 50,14 12.4

23.76 50.14 12.48
24.39 51.25 12,67
25,35 52.91 12.96
25.98 53.98 13.15
25.98 53,98 13.15
26.61 55,05 13,16
27.24 56.10 13.16
28.20 57.68 13,16
28.20 57.68 13.16

1.5 FR b d (£*c) “0.5= 19.47Ton
2 FR b d (f*c) 0.5= 52.62Ton
FR=0.9 PARA HOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

58.71

4652.14E+07
5313.4SE+07
5565.00E+07
5811.07E+07
6409,56E+07
6638,38E+07
6862.79E+07
7196. 67E+07
7410.74E+07
7410,74E+07
7620.99E+07
7827.ST7E+07
8135.60E+07
8135.60E+07
8333.49E+07
8528.14E+07
8719.67E407
8818.79E+07
9005, 75E+07
9005.75E+07
9189.83E+07
9371.12E+07
9549,70E+07
9642.19E+07
9642.19E+07
9916, 79E+07
9816.79E+07
9988 .,B9E+07
1024 .65E+08
1041,25E+08
1041.25E+08
1057.63E+08
1073.79E+08
1097.99E+08
1097.99E+08
1113.61E+08



. T A BLA D E REFUERZO LONGITUDINAL

hhk hhk * hhhkhkhhhhhhhkhhkhhk kR hAR
‘b= 40 cm. h= 60 cm d= 55 cm f£'c= 300 Kg/cm™2 fy= 4200 Kg/cm™2

ﬁﬂ'!ﬁiitt'!.ﬂﬂitltﬁt&li.tttl.ttﬁﬁ!ﬁﬁ"*kt*ﬁﬂﬁﬁﬁi.ltﬁiitiiii*i.i~ﬁiﬁ&ﬁiﬁ!i*il*iti

No.- - COMBINACIONES DE AREA MR VCR E+I
VARI " Tan-m Ton Kg-cm*2
*.iﬁ*k*i‘!ii.ﬁiiltkttﬁlitttt*iiiltti*ﬁitlt*ﬁiitiﬂﬂﬁ'ii*tﬁ*tkkitit*itkﬁ**ﬁ*iﬂﬂﬂﬁﬂ
76 .- 3 #1041 ¥ 12 35.16 61.07 13.63 1110.03E+08
4 $10+1 ¥8 36.75 63,27 13.63 1144.47E+08

ARARRRR RN ARR AN AR R AR R AR AR R AR AR RN AR R A A AR R R Ak R R AN AR ARk ke kR k ki nh bk kh Ak hhd
: <:. - As min= 6.35cm"2
: As max= 37.71cm"2
~77.. 1,8 FR b d (f*c)~0.5= 40.90Ton
2 FR b d {f*c) 0.5= 54.53Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
AR AR AR R R A AR R RARR AR AR AN AR R AR AR AR AR R A KR A AR AR R AN N R NN A Rk AR Ak h kA h ki bk
. b= 40 cm h= 60 cm d= 55 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
AR AR AR R AR R AR AR I AR R R R AR AR KRR R A A AR AR R AR AR AN AR R AR R AR AR N kAR A A AN A N AR AN R ARk AR AN
s 42 §2.5 %3 #4
R E Rk AAR R AR R AR kA A A AR AR R R R A A A Ak R AR Ak ARk mkhhh kAR R AR AR ARk bk kR k khdakhh kR kAR Ak &
5.00cm 36.22Ton 52.48Tonx
7.50cm 24.15Ton 34.99Ton
10.00cm 18.11Ton 26.24Ton 46.94Ton*
2.50cm 14.49Ton 20.99Ton 37.55Ton
15.00cm 12.07Ton 17.49Ton 31.29Ton
17.50cm 10.35Tan 15.00Ton 26.82Ton
20.00cm 9.06Ton 13.12Ton 23.47Ton
22.50cm 8.05Ton 11.GSTon 20.86Ton
25,00cm 10.50Ton 18.78Ton
27.50cm 9.54Ton 17.07Ton
* ARERAR AR ARKRK AR AR AR R AR R AR A RA AR RN AR AR A AR RN A RAARNR N AR AR R AR
sM 23.52cm 34.08cm 60.96cm
RN KRR AR R AR AR A A AR R A AR R AR AR R A AR AR R R AN Rk kA ko Ak kA Rk kb A A RN A ARk R R A A AR R R Rk h ko

NOTAS:

fy=2530 Kg/cm“2 para Est.#2

fy=4200 Kg/cm™2 para Est.#2.5,43,44

s =sep. de Est.

SM =FR AV fy / ( 3.5 b )

" REVISAR Vu < 2 FR b d { fc* )" 0.5



TABLA L E REFULERZO "LONGITUDI NAL
*tttikﬂﬁ*iﬂ**ﬂ.ﬁtﬁ*iiﬁtﬁﬁ***iﬂﬁ**ihtkﬁtli'iiQhwii'*qﬂﬁii*.iﬁkiii*'iﬁk*iﬁlkiﬂﬁiti

b= 40 cm h= 60 cm d= 55 cw fr¢s 300 Kg/em 2 fy= 4200 Kg/cm’2
kiiikttt*ﬂ*ktkti'ﬁ*ﬂk*ki**i*i.*i.*ﬁi'*ﬁtillﬁ*kiiih*iA'hikittifﬁi*l**itkk'ﬁﬁi**ii

No, COMBINACIONES DE AREA MR VCR B4
VARILLA cm“2 Ton-m Ton Kg-cm™ 2

Q'iiiiﬁ*ﬂkkﬁﬁi****ﬁiii*i**ttiiii*i*ii‘*iﬂﬁktlii****ﬁi***ﬁ*iﬂtﬂk****ﬁiﬁiﬁ*k*tii‘i
28 # 10 . .15.84 30.49 11.34 6142.81E+07
29 2 #6 +2 748 - 15.84. 30.49 11.34 6142.81E+07
30 8 #5 15.84 30,49 11.34 6142.81E+07
31: S §6 +1 §5 716,23 31.18 11.49 G261.15E+07
32 4 46 + 1 §8 16,47 31.60 11.58 6333.49E+07
33 4- 45 +°3 46 16.47 31,60 11.58 6333.49E+07
34 7 #5 +1 #6 16.71 32,02 11.67 6405,.47E+07
35 ‘6 §6 R “17,10° ¢ 32,71 11.81 6521.66E+07
36 4 §6 +3 §5 17.34 . 33.:2 11.90 6592.71E+07
37 6 #§5 +'2 36 17,58 33,54 11.99 6663.,40E407
- 38 2 48 +.1 4710 18.06 34.37 12,17 6803.76E+07
39 388 . .+1 #6 - 18.06 34,37 12.17 6801, 76E+07
40’ .- 5. . § 6 #+-2 f75 7 18,21 34.63 12.22 6847.35E+07
41 3 #6-+2 48 718,69 35.46 12.40 6985.95E+07
427 .- 6. §6 + 1 #5.: 19.08 36,13 12,55 7097.60E+07
4) -5 §6 + 1 48 -18.32 36,54 12.64 7165.89E+07
44 7 &6 19.95 37.60 12,87 7343 ,65E+07
45 -4 48 20.28 38.16 12.99 7435.92E+07
46 .- 2 §10+.1° ¥ 8 ‘20,91 39.22 13.23 7610.47E+07
47 .- 3 §8 +2 {i6 20.91 39,22 13.23 7610.47E+07
48 -4 36 +2 48 21.54 40,27 13.46 7783.00E+07
49 .- 6 §6 +1 #8 22.17 41,31 13.63 7953.55E+07
50 .- 2 #12 22.80 42,34 13.62 B122,17E+07
51 .-3 #8 +1 #10 23.13 42.88 13.63 8209.74E+07
52 ,-4 #8 +1 § 23.13 42.88 13.63 8209.74E+07
53 .- 3 # 10 R 23.76 43,91 13.63 8375.53E+07
534 .-3 &6 +1 48 23.76 43.9 13.63 B8375.53E+07
5% .~ 5 46 +2 #8 24.39 44,92 13.63 B8539.50E+07
56 .- 5 #8 ) 25.35 T 46.45 13.63 8786.00E+07
57 .- 2 §8 +2 410 25.98 47.45 13.63 8945.61E+07
58 .~ 4 #8 +2 {6 25.98 47.45 13.63 8945.61E+07
59 .- 4 #6 +3 #8 26.61 48.41 13.63 9103.56E+07
60 .- 2 § 10+ 1 § 12 27.24 49.41 13.63 9259.89E+07
61 .- 4 48 +1 §)0 28.20 50.89 13,63 9495.07E+07
62 .-5 $8 +1 #6 28.20 50.89 13.63 9495, 07E+07
63 .- 3 §lo+1 78 28.83 £1.8% 13.63 9647.46E+07
64 -6 §8 30.42 54.24 13.63 1002.55E+08
65 .- 2 #12 +1 §10 30.72 54.69 13.63 1009.58E+08
66 .- 3 #8 + § 10 31.05 55,17 13.62 1017.27E+08
67 .- 4 # 10 31.68 56,10 13.6) 1031.86E+08
68 .- 3 #10+ 2 {8 33.90 59,130 13.63 1082.1BE+08
-3 41 . . 13.63 10B88.85E+08
AR IR AR KRR RN IR RN I AR AR AR R R R RN RN R RN R AN AR R KRR ARARR N R AR A AR A AR AN AR R Rk hkhk k&
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LR ‘ABLA DE REFUERZO0 LONGITUDINAL
7l!ttﬁkiiiitikﬁ*ttiﬁ'ﬁi'..ﬁt‘Qtiﬁihﬁﬁ*iiﬁtiﬁtiﬁttt'ﬂthﬁ'**l.ﬁhﬁi*tiiﬁktlih*lt.tﬁ*
b= 40 em” h= 60 cm d= 55 cm tle= 250 Kg/em™2 fy= 4200 Kg/cm’2
kﬁiti*ﬁiﬁitiﬁ**'i*ﬂﬂﬂi‘ﬁﬂitt"ﬂﬁ'iitttﬂ*ii.ii'iﬁi.ttﬁtkt‘itit*tk*.ﬂi*ktiﬁ.ihttt‘

HNo. COMBINACIONES DE AREA MR VCR E*T
: VAl - Ton-m Ton Kg-cm" 2
AR AR AR IR R AR AR AR A AR R AR A AR AR R RN AR R AR bk ke kA hd ok kkhhkkd Khkkokk
64 .~-13 #10+ 1 # 8 28.83 50.23 12.45 9398,82E+07
65 .- 6 #8 30,42 52.44 12.45 9761.01E+07
66 .~ 2 # 12+ 1 4 10 30.72 52.85 12.45 9828.32E+07
=3 #8 +2 810 31.05 53.30 12.45 9901.99E+07

AR AR AR AR R R R A AR R AR AR AR R AR RR AR AR AN AR AR KA AR AR R RN KRR AN AN RN AR R AR kAR dh kR
As min= 5.80cm"2
As max= 31.43cm"2
1.5 FR b d (f*c) "0.5= 37.34Ton
2 FR b @ (f*e) 0.5= 49.78Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL
R I T I T T T
b= 40 em h= 60 cm d= 55 cm f'e= 300 Kg/cm"2 fy= 4200 Kg/cm™2
AR AR R AR A ARk A AR AR AN R RN AR AR R A kRN hh kAR bk Ak kAR k kR AN Ak k ko h ket kkk

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-n Ton Kg-cm®2

kAR R AR AR Rk A AR KRR AR AR R IR R AR AR R AR AR AR A AN R AR R RN K AR AN AR ARk ARk kA AR R R AR IR R Ak AN
1 -2 #5 +1 #6 6.81 13.71 7.99 3067.04E+07
2 -2 6 +1 &5 7.68 15.39 8.31 3397.66L+07
3 -4 %5 7.92 15.86 8.40 3487.28E+07
- 4 -3 46 8.55 17.06 8.63 3719.47E+07
5 .~3 5 +1 56 8.79 17.52 8.72 3806.78E+07
6 -2 45 +2 46 9.66 19.18 9,04 4118.33E+07
7 -5 #5 9.90 19.63 9.13 4202.95E+07
8 —2 &8 10.14 20,08 9.22 4287.02E+07
9 -3 6 +1 #5 10.53 20.81 9.37 4422.47E+07
10 -2 #6 +1 48 10.77 21.26 9.46 4505, 14E+07
1 -4 #5 +1 46 10.77 21.26 9.46 4505.14E+07
12 .- 4 #6 11.40 22.44 9.69 4719.70E+07
13 .- 3 #5 + 2 6 11.64 22.88 9.78 4800.54E+07
4 .-6 #5 11.88 23.33 9.87 4880.89E+07
15 .- 3 #6 +2 #5 12,51 24.49 10.10 5089.55E+07
16 .-5 %5 +1 &6 12.75 24.93 10.19 5168.21E+07
17 -2 #8 +1 #6 12.99 25,36 10.28 5246.41E+07
18 .-4 #6 +1 #5 13.38 26.08 10.43 5372.54E+07
19 .~3 #6_+1 # 8 13.62 26.51 10.52 5449.59E+07
20 -4 # 5"6_‘ 2 46 13.62 26.51 10.52 5449.59E+07
21 .~7 #S K 13.86 26.95 10.61 5526.21E+07
22 - .-5 #6 14.25 27.65 10.75 5649.83E+07
23 .-31 §5 +3 #6 14.49 28.08 10.84 5725.36E+07
24 .-6 #5 +1 #6 14.73 28.51 10.93 5800.49E+07
25 .- 31 ¢ 8 15.21 29.37 11.1:1 5949.54E+07
26 -4 H6 +2 #5 15.36 29.64 11.16 5995.80E+07
27 .~ 5 £#5 + ] 60 30.07 11.25 6069.49E+07
KAKRR AR IR IR H AR ARRARR RS AR AR R AR AR R RN R AR R R AR kR Ak Rk Rk hh kA A A A Ak ke kR kAR Rk kR KRk kK

CONTINUA



TOA B LA L E REFUERZO. " LONGILTUDINAL
nuuuu KR AR FRAFRRERA AR RRFARR A AR ORISR RREARRRAR AR AR SRR AR AR R AR AR AR
B a0 en hiTooem S d=T85 e f'e= 250 Kgzem’2 fy- 4200 Kg/en’ 2
AAlktii*ikAtkAA*ktl-ﬁlARﬂﬁiﬂﬁ**ikﬂltilht!*\f! Chkhw ke kA kA A ARk Nk ARk ANk kAR

Ho.' " COMBINACIONES DE ! AREA ~* " MR VCR Ex1
VARILLA- - - cilemt2 Ton-m Ton Kg-cm™ 2

kiliﬁik**ili&iﬂilﬁkiil*ht‘Aﬁiﬁi*ﬂkAk*t*iiltkiiliﬁthntﬁ*i*kiikl\*kk.iﬂttinﬁﬂﬁkﬂﬁtﬂ
4050 T TTI3.B6 T T 26,57 9,68 5423.51E+07
LR B ) 14.25 27.26 9.81 55413, 498+07
IS 43 Es 14.49 27.67 9.90 5616.77E+07
6§65 +1 46 14.73 28.09 9.98 5689, G4E+07
3 4’8 o 15,21 28.92 10.14 5834.1BE407
4. 4.6 4245 “15.36 29.18 10.19 5879.02E+07
5. 45 42 &6 15.60 29.59 10.27 5950, 44E+07
2§10 ‘15,84 30.00 10.35 6021.48E+07
2. 476 + 2" F8 165,84 30.00 10.35 6021, 48E+07
8. .50 - :15.84 - 30.00 10.35 6021.48E407
5 4.6 + 1045 16.23 30.67 10.49 6136.12E+07
4§61 .88 16.47 - % 31.07 10.57 6206.17E+07
4 45 v.3 46 - 16.47 31.07 10.57 6206.17E+07
785 +1 46 16.71 31.48 10.65 6275.85E407
66 : +17.10 32.14 10.78 6388.31E+07
RN ST S I 17,34 32,54 10.86 6457, 05E+07
IPCIE SON - BEE 2t RERt Y 17.58 32.94 10,94 6525, 44E+07
39,520 g 1100 018,06 33.74 11,11 6661.17E+D7
407 .= 3.78°8 +:1-74.6 18.06  33.74 11.11 6661.17E+07
ER.5 SUSRE - TR AT S SEN -1 18,21 33.99 11.16 6703.31E+07
427230 F 6 w2 g e '18.69 34.78 11.32 6837.27E+07
43 .~ 6 7# 6. +/1° ‘&5 719,08 35,42 11.45 6945.14E+07
44 =5 H6 4T §AE Ff19032 35.81 11.54 7011.09E+07
45 .= 7§60 o 19,95 36.83 11.75 7182.72E+07
46 .- 47 '8 : 220,28 37.36 11.86 7271.77E+07
47 .-20-8710°+1°§'8 420091 38.37 12.08 7440.16E+07
48 -3 § B+ 2 .46 T 20491 38.37 - 12.08 7440.16E+07
49 - -4 56+ 2748 21.54 39.37 12.29 7606.51E+07
S0 . .= 6 46 + 17:4-8 22.17 40.135 12.45 7770.8TE+07
51 .= 2 12 22.80 41.33 12.45 7933.29E+07
“520 =3 FEG e L H 100 S 20013 41.84 12.45 8017.61E+07
53 .-4 §8 +1. 46 23,13 41.84 12.45 8017.61E+07
54 .- 3§00 23,76 42.81 12.45 8177.17E+07
55 -3 #6 +3 48 23.76 42.81 12.45 8177.17E+07
56 ,~ 5 #6 4.2 48 24.39 43.76 12.45 8334.,92E+07
57 .-5 48 25,35 45.20 12.45 8571.91E+07
58 .- 2°F8 +2 =10 25.98 46.13 12.45 8725.27E407
59 -4 8 +2-36 25.98 46.13 12.45 8725.27E+07
60 .- 4 #6 +13 £ 8 26.61 47.06 12.45 8876.97E+07
8L -2 #.10+1 312 27.24 47.97 12.45 9027.05E+07
62 .-4 #8 +1 ¢ 10 28.20 49.34 12.45 9252, 69E+07
€63 .-5 #8 +1 §6 28.20 49.34 12.45 9252.69E+07
ilﬁhiﬁ*i-ﬁi*illk AR IR ARAARNR AR KRR A RA NN KRN AN RR R A A AN R R R AR R AN A AN AR R AR AR A AN ARk A Ak
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"TABLA DE REFUERZO LONGITUDINAL

Lok AARRARAARN R AR ARAN R R AR AN RN AR AR A AR AN R AR AR AR AW

b=.40 cm  h= 60 cm d= 55 cm £'c= 200 Kg/cm™2 fy= 4200 Kg/cm"2
tt!ﬁi*klﬁiiﬁiaﬁtﬁlﬁiiiﬁiti-ﬁtﬁiﬁ*ﬁitiia.ttiﬁﬁattt:tﬁittth'i.i&ikktﬁntnﬁhﬂttttikik

| NO- " COMBINACIONES DE AREA MR VCR E*I
' o 5 A/ cm’2 Ton Ton Kg-cm*®2
AR IR R RRRRRRRRRARRARNR A AR RN E AR R AR R AR AR R AR AR R AR R R ARA R AR KRR AR AR RRRRARRR
48 .- 2 # 10 + l §is 20.91 37.09 10.80 6104,21E+07
49 .- 3 §8 + 6 20,91 37.09 10.80 6104,.21E+07
50 -4 46 + 2 ¥ 8 21,54 38.01 10.99 6224 ,65E+07
51 .-6 #6 +1 48 22.17 38.92 11.13 6343,12E+07
52 .~ 2 § 12 22.80 39.82 11.13 6459.67E+07
5 -3 #8 +1 g1l0 23.13 40.28 11.13 6519.98E+07
54 .-4 &8 +1 6 23.12 40.28 11.313 6519,98E+07
55 .- 3 %10 21.76 41.16 11.13 6633.74E+07
56 .~3 §6 +3 48 23.76 41.16 11.13 6633,74E+07
52 .~-5 46 +2 218 24.39 42.03 11.13 6745.73E+07
A AR Rk RN AR R R AR KRAR KR KA KRN AR AR A R A RAR R RN R R R R A AR KRR A AR AN ARAX KR A AR R KR kR AR ARk khk Ik

As min= 5.19cm"2

As max= 25.14cm”2

1.5 FR b d (£*C)"0.5= 33,39Ton
2 FR b d (f*c) "0.5= 44.52Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

RARRRRRRKR AR KR ARk h kA AR A AR AR AR RRRRRR kRN RA AR AR AR AR RN RN AN AN RN AN RN A N
b= 40 cm h= 60 cm d= 55 cm fre= 250 Kg/em™2 fy= 4200 Kg/cm"2

Ak R R R AR A A AR R R AR R A A A R AR AR AR AR AR AR R AR AR R AR AR R kAR Ak ARk kAR AR AR AR Ak Rk

No. COMBINACIONES DE AREA MR VCR E+L
RILLA cm”2 Ton-m Ton Kg-cm"2

KA AR R AR AR AR AR KAAR AR R LA A AAAAARAKRAAAAA RN K AN KR AR R R RN KRR AR AR AR AR RN R RN R AR AN h
1 -3 #5 5.94 11.94 6.99 2692,65E+07
2 —~2 #5 +1 §6 6.81 13.62 7.29 J026.08E+07
3 ~2 46 +1 §65 7.68 15.28 7.58 3349.64E+07
4 -4 &5 7.92 15.73 7.67 3437.28E+07
5 -3 &6 8.55 16.92 7.88 3664,19E+07
6 -3 5 +1 6 8.79 17.37 7.96 3749.47E+07
7 -2 §5 +2 §6 9.66 18.99 8.26 4053, S4E+07
8 ~5 &5 9.90 19.44 8.34 4136.07E+07
9 -2 {8 10.14 19.88 8.42 4218,03E+07
e .- #4 +1 *5 .3 20.6% 8.55 4350.05E+07
11 -2 §6 +1 §8 10.77 21.04 8.63 4430.59E407
12 -4 5 +1 #6 10.77 21.04 8.63 4430.59E+07
13 ,-4 46 11.40 22,18 8.85 46139,52E+07
14 .-3 45 +2 %56 11.64 22.62 8.93 4718.20E+07
15 .~ 6 ¢ 5 11.88 23.05 9.01 4796.38E+07
16 .-3 46 +2 @5 12.51 24.18 9.22 4999.30E+07
17 .~5 &5 +1 #6 12.75 24.61 9.31 5075.76E+07
18 .-2 48 +1 &6 12,99 25.04 9.39 5151.75E+07
19 -4 §6 +1 #5 13.38 25.73 9.52 5274.29E+07
20 -3 £6 +1 #8 13.62 26.15 9.60 5349.12E+07
21 -4 #5 +2 36 13.62 26.15 9.60 5349.12E+07

Ak A ARk kAR AR AN RN AN R AR AR AR A R A A AN A AR R R S AR R AR R R AN N AR AR AR R RN KA RN R R ARSI NN A R KA

CONTINUA



‘b= 40 cm

REFUERZO

h= 60 cm' d= 55 cm frce= 200 Kg/ocm®2 -

TAB A DE L O NG U DINAL
**ﬁi*iaﬂi*i**&iQitﬁ*ki*ﬁiﬁtwaﬁi**tdwt*iﬁiﬁiﬁkk*iwi**ﬁ!ﬁ*i*t%a*kittii*ﬁt*tﬁ'iﬁ*AA

fy= 4200 Kg/cm™2

iﬁkiitiii**ﬁﬁnkﬁ*ikiﬁ**t*tﬁ*!*‘iiﬁﬂt*iitiﬁitﬁ*ﬁﬂtﬂiiﬁi'iﬁta*ﬁ*kﬁ**i*ikﬁ*ﬁ*atﬁ*i-

No. CoMBI

-2 4

34
2 4
2 -4
4.4
3.4
38
24
5.8
2.4
3R

£
4 g
404

* R T T T T T T T S T S B T U o T TR T W e M A ey O

2
4
3
4
7
5
3
6
3
4
5
2
2
8
5
4
4
7
6
4
[
2
3
5
3
6
5
7
4
hk

(YT

*

NACIONES DE AREA MR . .. VCR
VARILLA
6 5.70 11,38 6,18
5 5,94 11.83 6.26
5 +1 §6 . 6.81 13,48 6,52
6 + 1 45 £:7 0685 215,11, 6.78
5 T.7v92 116,55 6,86
6 : 7.08
5 712
5 7.39
S L7446
8 7.53
6 7.65
‘6 7.72
5 7.72
6 7.91
S 7.99
5 8,06
6 8.25
5 8.32
8 8.40
6 8,51
6 8.59
-1 8.59
5 8.66
& S 8,78
5 +3.46 14.49 27.06 8.85
5 +1 §6 14.73 27.46 8.92
8 15.21 28.25 9.07
6 +2 .45 15,36 28.49 9.12
5 +2 %6 15.60 28.88 9.19
10 15,84 29.27 9.26
6 +2 48 15.84 29.27 9.26
5 15,84 29.27 9.26
6 +1 &5 16.23 29.90 9.38
6 +1 §8 16.47 30.28 9.45
5 + 3 48 16.47 30.28 9.45
5 +1 §6 16,71 30.67 9.53
6 17.10 31.28 9.64
6 +3 #5 17.34 31.66 9.72
5 +2 §#6 17.58 32.04 9.79
8 +1 #10 18,06 32.79 9.94
8 +1 {6 18.06 32.79 9.94
6 +2 #5 18.21 33.02 9.98
6 +2 8 18.69 33.76 10.13
6 +1 #5 19.08 34.36 10,24
6 +1 {8 19,32 34.72 10.32
6 19.95 35.67 10.51
8 20,28 36,16 10,61
*

E*T
Kg-cm™2

cm” Tol Ton
tiﬁi*ﬂ*i****ﬁiikitti**ﬁtﬂ**iﬁ*ﬁﬁi*ﬁ**iﬁii***‘*ﬁﬁi*ﬁiﬂﬁliﬁiﬁ*iﬁkﬁii*ii*ikﬁﬁﬁkﬁ*‘ﬁ

2329.51E+07
2408, 46E+07
2686.77E+07
2953,69E+07
3025,48E+07
3210.35E+07
3279.46E+07
3524,33E+07
3590, 37E407
3655, 79E+07
3760.8LE+07
3824, 66E+07
3824, 66E+07
3989,54E+07
4051.35E+07
4112.63E+07
4271.00E+07
4330.41E+07
4389.33E+07
4484 .05E+07
4541,72E+07
4541,72E+Q7
4598, 94E+07
4690.94E+07
4746.98E+07
4802.58E+07
4912,52E+07
4946.531E+07
5000.62E+07
5054.30E+07
5054, 30E+07
5054, 30E+07
5140.70E+07
5193, 36E+07
5193,316E+07
5245.64E+07
5$329.79E+07
5381,10E+07
5432.04E+07
5532.86E+07
5532.86E+07
5564 .0BE+07
5663, 10E+07
5742.56E+07
5791.03E+07
5916.7SE+07
5981.74E+07

P T R e T T

CONTINUA



TABLA D E ESTRIBOS
R R e T Y 2

b= 40 cm h= 50 cm d= 45 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
T T T e Y T e T SR T L LT 2

... 8§ 12 42.5 #3 #4
LT T T T T T R T P T T I

5.00cm 29.64Ton 42.94Ton*
7.50cm 19.76Ton 28.63Ton
10.00cm 14.82Ton 21.47Ton 38.40Ton*
12.50cm 11.85Ton 17.18Ton 30.72Ton
15.00cm 9.88Ton 14.31Ton 25.60Ton
17.50cm B8.47Ton 12.27Ton 21.95Ton
20.00cm 7.41Ton 10.74Ton 19,20Ton
2z.50cm 6.59Ton 9.54Ton 17.07Ton
R Ty S L L L e T P
su 23.52cm 34.08cm 60.96cm
KRR KRN R I AN AR AR N R AR IR AR RN AR KRR AR R KA AN Rk R kA kR kA khk hkhhkkkhkhk hhkkkkhhhhkhk &k
NOTAS:

fy=2530 Kg/cm'2 para Est.f2

fy=4200 Kg/cm'2 para Est.#2.5,#3,44

s =sep. de Est.

SM =FR AV fy / { 3.5 b )

* REVISAR Vu < 2 FR b d { fc* )" 0.5



TABLA

-.-b= 40 'cm: h= 50 cm

b E

de

REFUER.ZO

45 em fle= 300 Kg/cm™2

LONGITUDINAL
HRERRRRARRA SR RAEARNE R AR RI R AR AR AR AR RN AR NRR AR RA KRR RRANIA IR IR RRNEARRER RN AR AR

fy= 4200 Kg/cm"2

hukii*ﬂﬂﬁt**hii*t*ﬂﬁ*iti*'at:*k"*kt.ﬁQﬂiﬁk*ﬁﬁt*ﬁauaiﬁtithﬁiakﬁ*ltﬁtﬁ*iiih**ahﬂ*
No. COMBINACIONES ‘DE

VARILLA sem’2 ol
ktiﬁiiﬁ‘ki*iﬂiiiﬁﬁ*kiﬁifntiﬁﬁlﬂiiﬁ*iﬁkﬁkﬁ*h*tttatiii*t*iﬁ*ikit**tttﬁ*tﬁlﬁ*ﬁt*kﬁ*

AREA

MR

VCR

48 .=2 $10+1 48 20,91 31.31 11.15
49 .- 3 #8 +2 #6 20.91 31,31 11,15
50 ..~ 4 #6 +2 #8 21.54° 32.13 11,15
51 -6 #6 +1 #8 22,17 32,93 11,15
52 .- 2 # 12 22.80 33.73 11.15
3 -3 48 +1 %10 23,13 34.14 11.15
54 .- 4 $8 +1 86 23.13 34.14 11.15
55 .= 3 # 10 23.76 34.92 11.15
56 .- 3 #6 +3 ‘48" 23.76 34.92 11.15
57 .~5 6 +2 #8 24,39 35.70 11.15
58 .- 5 # 8 25,35 36.87 11.15
59 .- 2 §#8 +2 #.10 25.98 37.63 11.15
60 .~ 4 d8 +2 # 6 . 25,98 37.63 11.15
6 .,-4 #6 +3 #8 26.61 38.38 11,15
62 .= 2 # 10+ 1 # 12 27.24 39.12 11,15
6 .~ 4 #8 +1 #10 28.20 40.23 11.15
64 .~-5 #8 - +1 #6 28,20 40,23 11.15
65 .- 3 #10+1 ¢#8 28.83 40.95 11.15
66 .- 6 §8 30.42 42,74 11.15
67 -2 #12+1 & 10 30.72 43. 1.

E*I
Kg-em”2

4B40,94E+07
4840,94E+07
4947.30E+07
5052,32E+07
5156,03E+07
5208,84E+07
5209.84E+07
5311.63E+07
5311,63E+07
5412,21E+07
5563, 18E+07
5660.81E+07
5660,81E+07
5757.32E+407
5852,75E+07
5996,12E+07
5996,12E+07
6088, 90E+07
6318.66E+07
6361,32E+07

o7 11,15
ARARKRANR R KRR R KRR KRR N R AR RN R KRR IR AR AR R A A R R KRR A RR AN IR KR AR KRR AN KRR AR KRR R ARk ANk

As min= 5.20cm"2
As max= 30.86cm"2

1.5 FR b d (f+c) 0.5= 33.46Ton
2 FRb d (f*c) 0.52 44.6
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

2Ton



LA [ h "REFUERZO LONGITUDINAL

AB
ﬂiiik*lQk"*tt"*tiiﬁitttt.ﬁlk'th (23322224 * Whkh Rk kAR Rk kAN Ak
b= 40-cm.* h= 50 cm “d& 45-cm . f£'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2

thiiﬂ**.tii.t*iii- xhx AR AR AR TRAKAR AR AR AR AR AIR

P NOE COMBINACIONES DB

- AREA TMR VCR E+T

... VARILLA .- Ton=n Ton Kg-cm”2
. ‘tikik*ttit kﬁiﬁt-- * * khdok *iatii'tﬁt!tttktttt*itittﬁt
= TR e 9.38 6.58 1712.83E+07
-3 45 9.76 _ 6.67 1774.13E+07
285+ 11,13 6.99 1991.70E+07
286+ 12.49 7.32 2202.48E+07
P 12.86 7.41 2259.52E+407
3.6 ‘13.83 7.64 2407.07E+07
35+ 14.20 7.73 2462.49E+07
27 H 5+ 15.52 8.05 2659.8BE+07
5 igig T 15.89 8.14 2713.41E+07
20880 16.25 8.23 2766.56E+07
3 54674 L 16.83 8.38 2B52.12E+07
20876+ 1 17.19 8.47 2904.28E+07
4§50 17.19 8.47 2904.28E+07
4586 18.13 8.70 3039.53E+07
3586 42 18,48 8.79 3090.43E+07
6 “# 8l 18.83 8.88 3140.98E+07
‘ 3860+ 2 19.76 9.11 3272.14E+07
5 .8 5 +.1 20,11 9.20 3321.52E+07
2. 48 +.1 20.45 9.29 3370.59E+07
4 Ld 6.+ 1 21.02 9.44 3449 .67E+07
o 3 8.6 41 21.36 9.53 3497.95E+07
4§52 21.36 9.53 3497.9SE+07
745 21.71 9.61 3545.92E+07
566 22.26 9.76 3623.27E+07
3 4.5+ 346 22.61 9.85 3670.50E+07
6 ‘4.5 +1:46 22.95 9.94 3717 .44E+07
348 23.62 10.12 3810.51E+07
4 § 6. %2465 23.83 10.17 3639.37E+07
) 5. 457 4+.2.74 6 24.17 10.26 3885.33E+07
30 -2 7§10 24.50 10.35 3931.04E+07
T3 0= 2 Y6+ 2 §8 24,50 10.35 3931.04E+07
32 ..~8 &5 24.50 10.35 3931.04E407
33 .~5 #6 +1 45 25,04 10.50 4004.75E+07
S34T-.-aF 6 41 K8 25.138 10.59 4049.78E+07
35 .-4 §5 +3 16 25.38 10.59 4049 .78E+07
36..-7 £5 +1 %6 25,71 10.67 4094.S7E+07
37 .- 6 46 26.24 10.82 4166.81E+07
38 -4 46 +3 #5 26.57 10.91 4210.95E+07
39 6 £5 +2 36 26.90 11.00 4254.86E+07
40 -2 $8 +1 ¥ 10 27.55 11.15 4341.96E+07
41 .~3 8 +1 46 27.55 11.15 4341.96E+07
42 .-S5 #6 +2 45 27.75 11.15 4368.99E+07
43 3 F6 +2 &8 28.39 11.15 4454.90E+07
a4 6 $6 +1 £5 28.91 11.15 4524.03E+07
15 5 =6 +1 8 29.23 11.15 4566.30E+07
a6 7 =6 30.06 11.15 4676.21E+07
47 -4 §8 20.28 30.50 11.15 4733.21E+07
AR RR R AR AR R Ak AR AR A A A AR N AN AN R AR AR A AR R AR R R AN AR A AN R R AR AR AR AR A AR AR kb hdk

CONTINUA



TABLA DE REFUERZ O
ﬁﬁﬁtﬁtik*ktﬁiﬁkiﬁt&**iﬂ*t*iﬂkﬁﬁiﬁﬁi*ﬁﬁiti*t*ikﬁikk*kﬁﬁtk*ﬁ*g*ia*i*ﬁkﬁﬁiﬁt*hﬁ*tﬂl

b= 40 cm h= 50 cm d= 45 cm

£lc= 250 Kg/cm”2

LONG T TUDINAL

fy= 4200 Kg/cm"2

B g AT O A,

No. COMBINACIONES DE
ARILLA

E*I
Kg-cm "2

iﬂﬁi***iithiiiiikikiﬁ**a'ﬁﬁkkt**t!*tti***ﬁ*ﬁﬁtikiiik**k*iﬂtﬁi*it*ﬁﬂtﬂtﬁﬁﬁtti*iih

#.8
4 46 +2 #5
5 45 +2 #6
2 # 10
2 46 +2 #8
8- §5
5. 4.6 +1 45
4 4.6 +1-4§.8
4 45 +3_ 46
7 45 +17 46,
6. .4 6 e
4- 4.6 +3 4.5
6- 84 5-+2:4.6.
248 ¥ 1§10
3 #8 +10 46
5.4 60 2, f 5"
3476 +2:4°8
6. 46 +1.45
546 +1 §8
7.8 6
4.4 8
2.410+1 #8
3 .48 +2 #6
4 46 +2 #8
6 #6 +1 #8
- 2 #12
3 48 +1 #10
4 88 +1 46
3 # 10
3 46 +3 #8
5 §6 +2 #8
-5 #8

AREA MR VCR
em™2 ~ Ton=m :

:15.21 2317 9.24

15.36 23.37 9.29

15.60 23.69 9.37

o 15,840 55 24,01 9.45

515,847 24,01 9.45

+15.84 24,01 9.45

24.53; 9.58

24,85 9.66

24.85 9.66

25.16 9.74

25,67 9.88

25,99 9.96

26.30 10.04

26,91 10.18

26,91 10.18

27.10 10.18

27.71 10.18

28,21 10.18

28.51 10.18

29.29 10.18

29,70 10.18

30.46 10.18

30.46 10.18

31.22 10.18

31,97 10.18

32.71 10.18

33.10 10.18

33.10 10.18

33.83 10.18

33.83 10.18

35.54 10.18

35.62 10.18

3729.60E+07
3757.49E+07
3801.90E+07
3846, 04E+07
3846.04E+07
3846.04E+07
3917.22E+07
3960.68E+07
3960.6BE+07
4003.89E+07
4073.58E+07
4116.15E+07
4158.4BE+07
4242.43E+07
4242 .43E+07
4268.47E+07
4351.21E+07
4417.78E+07
4458 ,45E+07
4564.20E+07
4619 ,.01E+07
4722 .57E+07
4722 .57E+07
4824 .74E+07
4925.57E+07
5025, 09E+07
5076.71E+07
5076.71E+07
5174 .31E+07
5174 .31E+07
5270.68E+07
5415.27E+07

A r kAR Rk kA Rk kR A A Ak kA kb ke hk ke kkh kb Ak hk kAR Rk ARk Ak hkhh ke ok
As min= 4.,74cm"2
As max= 25.71cm"2

= 30.55Ton
40.73TFon

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



. TABLA DE REFUERZO LONGITUDINAL
R L Y L T T N Lttt L s

. b= 40 cm h= 50 cm d= 45 cm f£'c= 200 Kg/em™2 fy= 4200 Kg/cm"2

»ﬁii.ttiiililillﬁ‘ﬁ'iitttt'itﬁ.i*ﬁii‘iikittﬁﬁ*tﬁiﬁiiﬁtﬁ*li'iﬁkﬂﬁﬂﬁﬁﬁtiﬁtittlﬂi.ﬂt
No, COMBINACIONBS DE AREA MR VCR E*IL

X Al cm2 Ton~m Ton Kg-cm®2
»ﬁ'ii‘*ﬂi*iini*titihiih.**iit.tkﬁ'ﬁ*t.tﬁiitﬁk‘ﬁﬁkitiith‘&*'it.iﬁﬁktihﬁ*ttttiiiit'
43 -3 #6 +2 #8 18.69 26.69 9.11 3542.37E4+07
. 44. ~6 #6 +1 #5 19.08 27.14 9.11 3589.95E+07
45 .-5 46 +1 #38 19.32 27.42 9.12 3618.94E4+07
46, .- 7 # 6 19.95 28.13 9.11 3694.,05E+07
7 -4 8.49 9.11 3732.83E+07

. 4 8 20.28 2
kiRlﬂﬁlﬁkiiﬁﬁﬁti.iiﬁi.iﬁltihitliktt*i*ﬁ*titl.iﬁﬁﬁ*tﬁ‘ﬂﬂt*'tﬁk*tﬁ'iti!iﬁtitﬂ'i*t'

As min= 4.24cm’2

As max= 20.57cm"2

1.5 FR b d (f*c)"0,.5= 27.32Ton

2 FR b d {(f*c)"0.5= 36.43Ton

FR=0.9 PARA MOMENTQ FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR AR AR R R RN AR R RN AR R R AT IR R A R R AR R AR R AR A A AR RN AR RN N R R AR AR A AR AR AR AR ARk kAR
b= 40 cm h= 50 cm d= 45 cm flc= 250 Kg/cm"2 £y= 4200 Kg/cm"2

KRR R KRR AR AR AR R A kAR A AR RN R A AR AR AR A AR R N AR A AR AR kAR AR RN R AN ko kAR kR kA h

No. COMBINACIONES DE AREA MR VCR E*I
\'7 m*" Ton-m Ton Kg~cm~2
Rkkk hkkhd Ak kAR AR R AR AN Ak Ak kR Ak h kA kAN R AR AR N AR RN AR
1 ~2 ¥6 5.70 9.32 6.01 1689.71E+07
2 -3 §5 5.94 9.69 6.09 1749.72E+07
3 ~2 #5 +1 §6 6.81 11.04 6,38 1962.48E+07
4 S~ 2 #6 +1 45 7.68 12.38 6.68 2168.29E+07
5 ~4 #5 7.92 12,74 6.76 2223.94E4+07
= ] -3 45 8.55 13,69 6.97 2367.79E+07
7 -3 #5 +1 g6 8.79 14.05 7.06 2421.79E+07
8- -2 #5 +2 #6 9.66 15.34 7.35 2613.96E+07
9 -5 #5 9.90 15.70 7.43 2666.03E+07
10 -2 #8 10.14 16.05 7.51 2717.71E+07
11 -3 46 +1 #5 10.53 16,62 7.65 2800.8BE+07
12 .- 2 i§i6 +1 #8 10.77 16.97 7.73 2851.57E+07
13 .-4 #5 +1 ¢ 6 10.77 16.97 7.73 2851.57E+07
14 .- 4 46 11.40 17.87 7.94 2982.90E+07
1 .-3 #5 +2 §6 11.64 18.22 8.02 3032.30E+07
16 .~6 #5 11.88 18.56 8.12 3081.35E+07
17 -3 #6 +2 #5 12,51 19.45 8.32 3208.54E+07
8 .,~5 45 +1 46 12,75 19.7¢9 8.40 3256.40E+07
19 -2 #8 +1 46 12.99 20,13 8.48 3303.94E+07
20 -4 46 +1 §5 13.38 20.67 8.61 3380.55E+07
21 .~3 #6 +1 48 13.62 21.00 B.70 3427.28E+07
22 -4 5 +2 #6 13.62 21.00 8.70 3427 .28E+07
21 .- 7 %5 13.86 21.33 8.78 3473.73E+07
24 -5 #6 14.25 21.87 8.91 3548.57E+07
25 ,~3 #5 +3 %6 14.49 22.20 8.99 3594 .25E+07
26 -6 45 +1 §6 14.73 22.52 9.07 3639.64E+07
KRR RRRRN R kAR kb khfA Rk Rk Rk ok kbR Kk Rk bk kR ARk Rk Rk R kA RN KRRk Rk Rk k ke Ak kR Wk

CONTINUA



UiE RZ O

LONGITUDINAL

b ;
A-iiﬁitkii**ili*ﬁ*iﬁit*ﬂﬁt*tﬁ*iti*i*

d=.a5,6m L€' c= 200 Kg/em®2
kA RRA KRR AR AN AR AR RN R R R AR KRR RN RN KRN AN AN AN

fy= 4200 Kg/cm*2

No. COMBINACIONES DE REA MR VCR E*I

VAR 5 - Lem2 Ton-m Ton Kg-cm“2
uunmunnau*unuua KRRIRRRRR KRR RRRAR AR AR AR AR AR AR AR KRR AANARRA AR R NS
2. 5,70 9,22 5.37 1498.33E+07
3 5.94 9.5¢% 5.45 1547.92E+07
2:7] 6,81 10.91 5.71 1722.22E+07
2. 7.68 12.20 5.97 1888.68E+07
4 7,92 12,56 6.05 1933.33E+07
30 '8.55 13.48 6.24 2048.10E+07
3, 8.79 13.82 6.31 2090.93E+07
2. :9.66 15.07 6.58 2242.30E+07
5 . 9.90 15.41 6.65 2283,03E+07
2. S PERAL 10.14 15.75 6.72 2323.34E+07
3 + 1045 10.53 16.29 6.84 2387.97E407
2. +.1°48 10.77 16.63 6,91 2427.22E+07
4 +1:°9°6 10.77 16.63 6.91 2427.22E+07
4. R 11.40 17.50 7.10 2528.40E+07
3 k2746 11.64 17.82 7.18 2566.,27E+07
6. " B 11.88 18.15 7.25 2603.78E+07
3 +.2 #5 12.51 19.00 7.44 2700,.57E+07
B T+ 1 46 12.75 19,32 7.51 2736.83E+07
2" +.1°f6 12.99 19.62 7.59 2772.76E+07
4 + 14586 13,38 20.15 7.70 2830.45E+07
3 + 1 48 13.62 20.46 7.78 2865.54E+07
4 +2 6 13.62 20.46 7.78 2865.54E+07
-7 13.86 20.77 7.85 2900.33E+07
5 14,25 21.28 7.97 2956,21E+07
3 +3 ¢6 14.49 21.58 8.04 2990.21E+07
6 +1 #6 14.73 21.89 8.11 3023.92E+07
3 15.21 22.50 8.26 3090.49E+07
4 +2 §5 15.36 22.68 8.31 3111.07E+07
S + 2 4§66 15.60 22.98 8.38 3143.77E+07
2 15.84 23.28 8.45 3176.20E+07
2 +2 #8 15.84 23.28 8.45 3176.20E+07
8 15.84 23.28 8.45 3176.20E+07
5 + 1 35 16.23 23.76 8.57 3228,35E+07
4 + 1 ¢8 16,47 24.06 8.64 3260.11E+07
4 + 3 #6 16.47 24.06 8.64 3260.11E+07
7 +1 #6 16.71 24.35 8.72 3291.61E+07
3 17,10 24.82 8.83 3342.27E+0Q7
4 + 3 #5 17.34 25.11 8.91 3373.13E+07
6 +2 ¥6 17.58 25.39 8.98 3403.75E+07
2 4+ 1 210 18.06G6 25.96 2.11 3464.29E+07
3 +1 46 18.06 25.96 9.11 3464.29E+07
4 =5 + 2 15 18.21 26.14 9.11 3483,02E+07
Kkkhhkdkhhhkhrhxnk AARA ARk AR A Ak b hakkh kb kb AR kA hkh kA kA rhhkd kR k

CONTIRUA



TABLA DE ESTRIDBOS

whh AL i A 'l..ﬁti!*.*lﬂ.hﬂﬁ*t.i;.iiittﬁ.'i.tlliﬁ
be 40 cm. . h= 40 cm d= 35 cm FR=0 .8 ESTRIBOS DE DOS
KRR KRR R RN R R AR AR AR P AR R AR R R AR RN R AR A AR I AR AR RN AR R Rk kR bRk bk dh ki d
B s v #2 2.5 #3 4
AR R R R AR RRRARA RN R R RA N A AR AN KRR R R R R AR A AR R R A A AR Ak kR R Ak AR Ak A ARk hhhh Ak ki h Aok
5.00cm 23.05Ton 33.40Ton#*
7.50cn 15.37Ton 22.27Ton
10.00cm 11.52Ton 16,70Ton 29.87Ton*
12.50cm 9.22Ton 13.36Ton 23.90Ton
15.00cm 7.68Ton 11.13Ton 19.91Ton
17.50cm . .54Ton 17.07Ton
kAR R AR AR AR AR R A R IRk kAR AR kR A kA ARk Ak Rk kR hh kb kA h Ak h kAR Rk bk kAR Ak &
SM 23.52cm .08cm 60,96¢
kiktttﬁkiwtiaitttattka**'ﬁtiﬁntaikﬁﬂtiﬂiiktﬂﬂiiittﬁﬁ*ti*k*tiittkﬁh*ikti*ihiﬂiili
NOTAS:

fy=2530 Kg/cm"2 para Est.#2

fy=4200 Kg/cm 2 para Est.#2.5,4#3, #4
s =sep, de Est.

SM =FRAV fy / ( 3.5 b )

* REVISAR Vu < 2 FR bd( fer )"



‘raBLA

b="40 cm h= 40 cm

d= 35 cm

REFUER

z20

£'c= 300 Kg/em©2

D LONGITUDINAL
Q*iQtniiﬁiﬁaﬁthhi*ﬁﬂtiﬁiﬁi*i‘ﬁﬁﬁt*ﬁtﬁ*iﬁh*tttk&atkiiﬁiiﬁitk**itﬁt*ﬁﬁﬁ**t*l*iki*t

£y= 4200 Kg/cm'2

R R L T T e T e T T ]

E*T
Kg-cm“2

2159.44E+07
2167.91E+07
2183,73E+07
2208,92E+07
2233.95E+07
2233.95E+07
2233.95E+07
2274,27E+07
2298.88E+07
2298, 8BE+07
23213,34E+07
2362.76E+07
2386.83E+07
2410.74E+07
2458,15E+07
2458,15E+07
2472.85E+07
2519.51E+07
2557.03E+0Q7
2579.94E+07
2619.46E+07
2670.28E+07
2728.47E+07
2728.47E+07
2785.83E+07
2B42,36E+07
2898.11E+07
2927.01E+07
2927.01E+07
2981.59E+07

2981,59E+07

.~ COMBINACIONES DE AREA MR VCR
Ton-m Ton
iiiﬁ*k*iﬁi.ﬁit*ﬁ*ﬁ'ﬁﬁﬁiﬁiii*ttﬁ**t*ﬁwﬁ*kﬂtﬂ***‘it#i*iﬂ'iﬁ'**kiii*ﬁtitiiiitiik*tt

58 .- 7 45 +1 44 15,13 17.79 8.68
89 .- 3 §8 15.21 17.87 8.68
60 -4 H6 +2 45 15.36 18,03 8.68
61 .- 5 #5 +2 #6 15,60 18.27 8.68
62 -2 § 10 15.84 18.52 B.68
63 .-2 #6 +2 #8 15.84 18,52 8.68
64 .-8 ¥5 15.84 18,52 8.68
65 -5 #6 +1 §5 16.23 18.91 8.68
66 -4 #6 +1 #8. 16,47 19.15 8.68
67 .-4 §5 +3.86 16.47 19.15 8.68
68 .-7 #5 +1 §6 16.71 19.39 8.68
63 .~ 6 ¥6 17.10 19.78 B.68
70 .-4 $6 +3 45 17.34 20,02 8.68
7. -6 #5 +2 #6 17.58 20.25 B.68
72 -2 48 +1 410 18.06 20.72 8.68
73 .-3 £8 +1 %46 18.06 20.72 8.68
74 -5 46 +2 #5 18.21 20.87 8.68
75. -3 #6 +2 #8 18.69 21.33 8.68
76 .- 6 §6 +1 §5 19.08 21.70 8.68
77 -5 #6 +1 #8 19.32 21.93 8.68
78 -7 §6 19.95 22.52 8.68
7% .- 4 §8 20.28 22.83 8.68
80 .- 2 #10+1 §8 20.91 23.41 8.68
81 .- 3 §8 +2 #6 20.91 23.41 8.68
82 .- 4 £#6 +2 48 21.54 23.98 8.68
83 .- 6 &6 +1 #8 22.17 24.55 8.68
84 -2 § 12 22.80 25,11 B.68
85 .- 3 #8 +1 § 10 23.13 25.40 8.68
86 .- 4 #8 +1 §6 23.13 25,40 8.68
87 .- 3 # 10 23.76 25.94 8.68

8 3 + 23.76 6

8 48 25.94 8.68
ﬂﬁ*hlkikhklﬁaiai**kﬁh*tikiﬂihi*ii*ktk*ﬁa*ktiit*ﬁikiﬁ*kiﬂk*a**i*ﬁﬁ*it*l*ikﬁﬂ**ti*

As min= 4.04cm*2
As max= 24.00cm"2

1.5 FR b d (f*c)"0.5= 26.03Ton

2 FR b d (f*c) 0.5= 34.70Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



t.-b=.40.cm. h= 40.cm

TABLA
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~ COMBINACIONES DE
5 VARILLA em’2 To
AARRRRRR AR R R RRANRR AR R AR A RAN AR

4

anuw souooudL

an@usvannE®

LONGITUDINAL
RARHK AR RN E AR AR AR AN R AR AR AR R IR R RR KRR AR AR R R AN RAR RS R AR AR RN I RE R kR Ak

d= 35 cm f'c= 300 Kg/cm'2 fy= 4200 Kg/cm"2

* KA A RN AR IRk Rk kAR ARk ARk ARk R RN

AREA MR VCR E*I

. -m Ton Kg-cm“2

WhkRRkI AR RN RNk hhhhadd
7.21 9.03 6.15 1210.17E+07
7.62 5,52 6.30 1265.91E+07
7.68 9.59 6.33 1273.99E+07
7.77 9.69 6.36 1286,08E+07
7.92 9.87 6.41 1306.13E+07
8.32 10.35 6.57 1360.37E+07
8.48 10.52 6.62 1380.00E+07
8.55 10.60 6.65 1389.13E+07
8,79 10.88 6.74 1420.24E+07
8.89 10.99 6.78 1433,12E+07
9.04 11.16 6.83 1452.36E+07
9.19 11.34 6.89 1471.50E+07
9.60 11.80 7.04 1523.29E+07
9.66 11.87 7.06 1530,81E+07
9.75 11.97 7.10 1542.06E+07
9.90 12.14 7.15 1560.73E+07
10.14 12.41 7.24 1590.40E+07
10.16 12.44 7.25 1592.87E+07
10.31 12.61 7.30 1611.28BE+07
10.46 12.77 7.36 1629.60E+07
10.53 12.85 7.39 1638,12E+07
10.77 13.12 7.47 1667.18E+07
10.77 13.12 7.47 1667.18E+07
10.87 13.23 7.51 1679.22E+07
11.02 13.40 7.57 1697.21E+07
11.17 13.56 7.62 1715.11E+07
11.40 13.82 7.71 1742.39E+07
11.58 14.02 7.78 1763.61E+07
11.64 14.08 7.80 1770.65E+07
11.73 14.18 7.83 1781.19E+07
11.88 14,34 7.89 1798.70E+07
12.29 14,79 8.04 1846.13E+07
12.44 14.95 8.10 1863.34E+07
12.51 15.03 8.12 1871.34E+07
12.75 15.29 8.21 1898.66E+07
12.v9y 15.54 8.30 1925.77E+07
13.00 15.55 8.30 1926.90E+07
13.15 15.72 8.36 1943.74E+07
13,38 15,96 8.44 1969,43E407
13.62 16.21 8.53 1996.05E+07
13.62 16.21 8.53 1996.05E+07
13,71 16.31 8.57 2005.99E+07
13.86 16.47 B.62 2022.49E+07
14.25 16.88 B.68 2065.06E+07
14.42 17.05 B.68 2083.48E+07
14.49 17.13 8.68 2091.03E+07
17 2116.83E+07

.38 8.68
ARRIKARN IR AR AR IR R KA SRR ARRIR AR R R KKK RRA IR KRR AN RS

CONTINUA



T A <D EFUERZO LONGITUDIHNRA
nuunanﬂmnnnn*aunnn*an*annnn*nnnnmnannnnannnunna

340 cm h=140 ‘em-"rd= 35 em s f o= 260 Kg/em”2 fy= 4200 Kg/em'2

E }\REA LU MR VCR E*I
: ‘om®2 ’l‘on m-- - Taon Kg-cm”™ 2
* ﬁ'kiﬁﬂﬁk*ﬁﬁ**i**ii*Cﬂ*ktlﬂik{.ﬁiﬁﬂﬁ***ﬁiﬁﬁ'iii.ﬁiikﬁtiltii**t

N 17.34 7.92 2106.28E+07
. 17.42 7.92 2116.43E407

2 17.57 7.92 2131.66E+07

-2 17.80 . 7.92 2155,88E+07

N 18.03 7.92 2179.95E+07

2 18.03 7.92 2179, 95E+G7

0 18.03 7.92 2179,95E+07

ok o O s P 18,40 7,92 2218.71E+07

4.0 4 #1088 L 71634770 1B 62 1 7.92 2242.36E+07
R AT B S +16.47 5 - 518.62 7.92 2242.36E+07

7o 875 4.1 4.6 16071 18.85 ¢ - 7.92 2265,85E+07

6 46 . o 17410719, 21 7.92 2303.70E407
4. 6 +'3 48 L17.34 ©.19.,43 7.92 2326.80E+07

6 45 +2 46 ©19.65" 7.92 2349,75E+07
2§ 8.+ 1 f'10 18:06 = 77120.09 7,92 2395.23E+07

3 48 +1 46 18,06:577,20,09 1. 7,92 2395.23E+07

5 f6 +2 #5 18721 20.22 7.92 2409, 32E+07
146 +2 48 "18.69 20.65 -7 7.92 . 2454.05E407

6 46 +1 §5 19.08 . 20,99 .:07.92 2490, 00E+07
-5 #6 +1 t8 19.32 ‘21,20 7.92 2511, 94E+07
-7 46 19.95 21,75 7 177,92 2568.93E407

nnnnn-*unnunnnnnnnnnnnuannnnxtnutnunnnnn*n*n
As min= 3.69cm"2
As max= 20.00cm"2
1.5 FR b d (f*c) 0.5= 23.76Ton
2 FR b d (f*¢)*0.5= 31,68Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
D L L Ty N e e e e T P T 2 T
b= 40 cm h= 40 cm = 35 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm™2
AR ARk Ak Rk A kRN R R R R A R A R R R R R AN AR R R AR R AR R A AR AR R Rk AR A R R R KA R R R AR AR AR R ARk kN ANk
No. COMBIN)\CIONES DE AREA MR VCR EAY
LLA cn’2 Ton-m Ton Kg~em®2
tii*tt*ikﬂti*ﬁtkiﬁﬂiktﬁﬂt*ilﬁkii*ﬁiﬁil*ttﬂttﬁ*hiﬁQlii**ﬁiﬁliiiﬁ*i*ti*ﬂltﬁlﬁﬂﬁii‘
1 ~2 24 +1 £5 4.52 5.78 5.15 8193, 25E+06
2 P ] 5.08 6.47 5,36 9046,97E+06
3 -2 33 +1 44 5.23 6.65 5.41 9271.73E+06
4 -2 * 6 5.70 7.23 5,59 9965, 90E+06
S =3 4 +1 5 5.79 7.33 5.62 1009.71E+07
6 -3 45 5.94 7.52 5.68 1031,47E+07
7 .~ 5 # 4 6,35 8.01 5,83 1090, 21E+07
8 -2 #4 +2 #5 6.50 B8.19 5.89 1111,45E+07
9 -2 45 +1 &6 6.81 8.56 6.00 1154,91E+07
100 -4 #4 +1 #65 7.086 . 6.10 1189.55E+07
ARI AR RA AR AR AR R AR AN R AR R AR AR AR AR A ARk kAN TRk AR RN AR AR AR Rk ARk kA Ak kA kAR h b A

CONTINUA




TABLA b E REFUERZO LONGITUDINAL
b khAhkNRkkR Ak A dkh hk
b= 40 cm h= 40 cm d= :\5 em t'c= 250 Kg/cm”™2 fy- 4200 Kg/cm™2
ﬂktltikikt‘!Itlhlﬁ*iﬁﬁktﬁ'iiitiﬁiit.ihﬁﬁ.ﬂﬂli.ﬂ'lﬁkﬁliIﬁ'Qﬁﬁl"tlﬁﬁﬁﬁiiﬁilﬁ.itt.

No., COMBINACIONES DE AREA MR VCR E*I
VARILLA cm®2 Ton-m Ton Kg-cm®2
Akhkkkh *h Rhhk AR R RN ARARNARR A AN RN g
13 .-3 §5 +1 #4 7.21 8.93 5.61 1189.67E+07
14 .-6 14 7.62 9.40 5.75 1243.91E+07
15 .- 2 §6 + §5 7.68 9.47 5.77 1251.77E+07
16 .-3 §4 +2 45 7.77 9.57 5.81 1263.53E+07
17 .- 4 85 7.92 9.75 5.86 1283.03E+07
18 .-S §#4 +1 §5 8.33 10.21 6.00 1335.74E+407
19 .-3 &5 +2 #4 8,48 10.38 6.05 1354.81E+07
20 .- 3 6 " B8.55 10,46 6.07 13163.68BE+07
21 .-3 #5 +1 #6 T 8.79 10,73 6.15 1393.89E+07
22 -7 #4 '.8.89 10.84 6.19 1406.39E+07
23, -4 #4 +2 &5 9.04 1l.01 6.24 1425.07E+07
24 -4 #5 +1 44 9.19 11.17 6.29 1443.63E4+07
25 .- 6. #4 + 1 %45 9.60 11.62 6.43 1493.87E+07
26 .-2 #5 +2 %46 9.66 11.69 6.45 1501.16E+07
27 .- 3 £4.4 +3 85 9.75 11.79 6.48 1512.06E+07
28 .- 5 45 - -9.90 11.95 6.53 1530.16E+07
29 .- 2 # 8 10.14 12.21 6,61 1558,91E+07
30 .- 8 #4 e 10.16 12.24 6.62 1561.28E+07
31 -5 #4 +2 §5 10.31 12.40 6.67 1579,13E+07
32 .-4 . #5 +2-4§:14 10.46 12.56 6.72 1596.87E+07
33" .-3 6 +1 5 10.53 12.64 6.74 1605.12E+07
34 -2 #6 +1 48 10,77 12.89 6.82 1633.25E+07
35 .-4 #5 +1 &6 10.77 12.89 6.82 1633.25E+07
3 -7 §#4 +1 45 10.87 13.00 6.86 1644.90E+07
37 .-4 #4 +3 §5 11.02 13.16 6.91 1662.31E+07
38 -5 §5 +1 ¥4 11.17 13.32 6.96 1679.62E4+07
39 -4 %6 11.40 13.57 7.04 1706.0LE+07
40 .~6 #4 + 45 11.58 13.75 7.10 1726.52E+07
41 -3 #5 +2 £ 6 11.64 13.82 7.12 1733.33E+07
42 .- 4 #5 +3 44 11.73 13.91 7.185 1743.52E+07
43 -6 {5 11.88 14.07 7.20 1760.44E+07
44 .- S5 §4 +3 {5 12.29 14.50 7.34 1806.26E+07
45 .- 5 §5 +2 #4 12.44 14.65 7.39 1822.8BE+07
46- .- 3 26 +2 #§5 12.5) 14.72 7.41 1830.60E+07
47 -5 #5 +1 @68 12.75 14.97 7.50 1856.97E+07
48 2 #8 +1 46 12,949 15.22 7.58 1881, 14E+07
49 4 84 +4 85 11.00 15.21 7.58 1884.22E407
50 .-6 A5 +1 #4 13.15 15.28 7.63 1900.47E+07
51 -4 #6 +1 #5 13,38 15.61 7.71 1925.25E+07
52 .- 3 §6 +1 {8 13.62 15.85 7.79 1950,92E+07
53 4 §5 +2 §6 13.62 15.85 7.79 1950.92E+07
54 5 45 +3 {4 13.71 15.94 7.82 1960.49E+07
55 7 45 13,86 16.09 7.87 1976.40E+07
56 5 #6 14,25 16.48 7.92 2017.42E+07
57 6 #5 +2 #4 14.42 16.65 7.92 2035.16E+07
58 .- 3 #5 +3 #6 +49 16.72 7.92 2042.43E+07
59 .~ 6 &5 +1 #6 14 73 16.95 . 2067.27E+07
KRN R AR R R R AR R AR A A AR A AR A A A A AR AR AN R A A A AR A A AN KR IR AN RN AR RANANR AR R ARk A AR AR AAR

CONTTNUA



’I‘ABLA - DE REFUERZO LONGITUDIN

lat**itﬁ*tt*kki*tﬁtk#ai*iiﬂktiﬁﬁttﬂAk***Atit*i*tiitiﬁk*ihi*iﬁﬁ*hﬁ*tt*ﬂ*iﬁiiiinii
b= 40 em. h= 40 cm .- d= 35.cm f'c= 200 Kg/cm™ 2’ fy= 4200 Kg/cm"2

iuiktiiﬁiﬁtt'iﬁﬁii**Qﬁk*ik'*t.ﬁii‘ilﬁliﬂtﬁ.lﬁ*ti*.kﬂﬁﬁﬁii*kii‘ﬁﬁﬁﬁk‘ﬁiiiiﬁﬁtt*ﬁi

‘ - No. COMBINACIONES DE - AREA § MR VCR E*I
: VARIL] cm’? Ton-1 Ton Kg-cm®2

iift‘*ﬂ.iii**ﬁi'***kt*ﬂtﬁ‘kiﬁt!i!'ﬁ*ﬁi'**hi‘ﬁiikﬁti*i**dQﬁ**ﬁﬁ*tkii*ﬁt*ﬁiiti*tti
a8 .- 2 §.8 + 146 +12,99 14.72 - 6.78 1548,20E+07

49 -4 #4 +4 4§58 FU13,000 - (14,73 6.78 1548.99E+07

50 .-6 #35 +1. #4 713,15 14.87 6.83 1560.81E+07

51 .-4 46 +1 #5 13,38 15,09 6.90 1578,80E+07

52 .-3 #6 +1.4.8 13:62 15.31 6.97 1597.39E+07

S3 .- 4 45 +2. §6 13762 15.31 6.97 1597.39E+07

54 =5 §:5- 14 34l =13, 7L 15.40 7.00 1604.31E+07

55 .~7 %5 B 13,86 15.53 7.04 1615, 79E+07
56 .~'5 " §.6 W . 14.25 15.89 7.08 1646, 31E+07
57 .~ 6§ 5 +2 . #4 14,42 16.04 7.08 1658,03E+07

58 .~ §5 42 46 ~14,49 16,11 7.08 1663,.24E+07

59, .- 6.845 +1: #6 14.73 16.32 7.08 1681.01E+07

60 .~ 7. #.5- +31 §.4 15,13 16,68 7.08 1710.25E+07

61 ...,-°3 #8 15,21 16.75 7,08 1716.,04E+07

62 .~4 #6 +2 §5 15,36 16.88 7.08 1726.85E+07

63 .~5:45 +2 §6 15,60 17.09 7.08 1744,02E+07
64 .= 2 . §-10 15,84 17.30 7.08 1761.04E+07
65 .~ 2 #§6 +2 {8 15.84 17.30 7.08 1761.04E+07

6 .~ 8 25 15, 17.30 7.08 1761.04E+07

; 6 84 7. 0
itﬁkitﬁﬁiiii**ﬂi*iit.ﬁﬁiii**ttttitﬂi.*ﬁiﬁiiiﬁi**iiﬁ**ﬁﬂ*tﬁﬁﬁ*ilﬁ**ii*itt**aiiﬁﬁ*

As min= 3.30em’2

As max= 16.00cm™2

1.5 FR b d (£*¢)"0.5= 21.25Ton

2 FR b d (f*c)"0.5= 28.33Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL

AANRARR Rk N R AR RN ARk ke kR R AR AR N R AN AN R AR R AR AR R R Ak ARk kAR R A AR R R RARARAAR AR
b= 40 em h= 40 cm d= 35 cm f'e= 250 Kg/cm™2 fy= 4200 Kg/cm"2

AR NRRNA R R AR RN IR AR R I AR RAR AR R AR AR R AR AN AR kR hhhk kR Ak Rk kAR A kA Rk A A kA k&

No. COMBINACIONES DE AREA MR VCR E4I
VARILLA cm*2 Ton-m Ton Kg-cm"2

Ak R RER AR A AR AR RN AR Rk H Rk R kR RARRRNRRA AN R AR KRR AR KRR AR AR R Rk R RN R R AR R A Ak
1 =3 7 4 3.81 4.87 4.46 6986.25E+06
2 -2 #5 3,96 5.06 4.51 7221,30E+06
3 -2 £4 +1 %5 4.52 5.74 4.70 BOB1,64E+06
4 -4 84 5,08 6,42 4.89 8916.78E+06
5 -2 §5 +1 #4 5.23 6,60 4.94 9136,4BE+06
6 -2 § 6 5.70 7.16 5.10 9814,55E+06
7 =3 44 +1 #5 5,79 7.27 5.13 9942.67E+06
8 -3 #5 5.94 7.45 5,18 1015,50E+07
9 -5 # 4 6,35 7.92 5.32 1072,80E+07
10 -2 §4 +2 #5 6.50 8.11 5.37 1093.50E+07
11 -2 45 +1 # 6 6,81 8.47 5.48 1135,85E+07
2 -4 #4 +1 85 . 8.76 5.56 1169.60E+07

KR AARR IR AR RN IR RN AR AR AR R RN R R A AN R AR R AR AR AR AN IR AR KRR AR AR R AR R A R AN A dkhhk AR &
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‘40 cm ‘h= 40 cm d= 1315 cm f£'ca 200 Kg/cm"2

DE REFUERZO

T A A LONGITUDINAL
kel el L et L L L L b A bl

fy= 4200 Kg/cm"2

b=
; it*tttik*iﬁkiithitﬂﬁﬁt'iﬁﬁitit"ﬁt!ﬂkﬁti*ﬁiliiiititt'ﬁiuittttailﬂiﬁilkﬁtllitt*ﬁ&

E*l
Kg-cm"2

. Ton
ia-llttiQitkhntltﬁt'ﬂttﬁtiiati!lﬁikkktniﬂta*iiiiiaiiiﬂ**tti*ttﬁtiktti!itilt'ﬁ..ti

-3

[ R

MUV S UAEVNANANWEVORNULNASEIVLLRULUNAUAENNNUUNRSNN

.No. .»- COMBINACIONES DE AREA MR VCR
VARILLA cm"2 Ton-m
4 3.81 4.83 3.99
5 3.96 5.01 4.04
4 +1 §5 4.52 5.68 4.21
4 5,08 6.34 4.38
5 +1 #4 §.23 6.52 4.42
6 5.70 7.07 4.56
4 + §5 5.79 7.17 4.59
5 5.94 7.34 4.64
4 6.35 7.81 4.76
4 +2 45 6.50 7.98 4,81
5 +1 #6 6.81 8.23 4.90
4 +1 45 7.06 8.61 4.98
S +1 14 7.21 8.78 5.02
4 7.62 9.23 5,15
6 +1 #5 7.68 9.30 5.16
4 +2 45 7.77 9.40 5.19
5 7.92 9.56 5.24
4 +1 45 8.33 10,01 5.36
5 +2 ¥4 8,48 10.17 5.41
6 8.55 10.24 5.43
5 +1 ¢ 6 8.79 10.50 5,50
4 8.89 10.61 5.53
4 +2 #5 9.04 10.77 5,58
5 +1 84 9.19 10.93 5.62
4 +1 #5 9.60 11.36 5.75
5 +2 26 9.66 11,42 5.77
4 +3 ¢ 9.75 11.51 5.79
5 9.90 11.67 5.84
8 10. 14 11.91 5.91
4 10.16 11.94 5.92
4 +2 #5 10.31 12.09 5.96
5 +2 #4 10. 46 12.24 6,01
6 +1 §5 10.53 12.31 6.03
6 +1 #8 10.77 12,56 6.10
5 +1 %6 10.77 12.56 6.10
4 +1 85 10.87 12.66 6,13
4 +3 45 11.02 12,81 6,18
5 +1 44 11.17 12,96 6,22
6 11.40 13,19 6.29
4 +2 #5 11.58 13.36 6,35
5 +2 §6 11.64 13.42 6.37
5 +3 4§34 11.73 13.51 6,39
5 11.88 13.66 6.44
4 +3 5 12.29 14.06 6.56
s +2 §4 12.44 14,20 6.61
6 +2 #5 12,51 14.27 6,63
5 +1 46 12.75 14.50 .70
LT T I Y LI I 22y *

#
1
]
i
i
#
4§
]
4
4
[
1
]
[
4
1
[ 4
#
i
]
i
¥
#
&
#
§
4
#
#
#
a
4
#
#
#
#
#
i
#
#
4
#
#
i
#
#
*

PARKRRRRRA AR KRR AR

6246.30E+06
6443,23E+06
7156.49E+06
7844,81E+06
8024.09E+06
8574.,21E+06
B677.61E+06
8848.61E+06
9307.80E+06
5472,8BE+06
$B09.32E+06
1007.61E+07
1023.44E+07
1065,99E+07
1072.14E+07
1081.32E+07
1096.52E+07
1137.42E+07
1152.17E+07
1159.01E+07
1182.26E+07
1191.87E+07
1206.18E+07
1220.39E+07
1258.67E+07
1264.20E+07
1272.4BE+07
1286.18E+07
1307.931E+07
1309.71E+07
1323.14E+07
1336.48E+07
1342, 68E+07
1363, 75E+07
1363.75E+07
1372.47E+07
1385.46E+07
1398.36E+07
1417.97E+07
1433.18E+07
1438.22E+07
1445,76E+07
1458.25E+07
1491,98E+07
1504.17E+07
1509.B4E+07
1528.12E+07

T s e ]
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A B L A D.E ESTR I BOS

tllitilkkktkt*tt'it*ﬁtliiiﬁt*tﬂtt*ti*tikktﬁta‘ﬁtitdtﬁﬂitkta*ﬁtkna*ﬁtktttﬁﬁittﬁiﬁ
s b= 35 cm h= 200 cm " d= 195°¢cm FR=0 .8 ESTRIBOS DE DOS RAMAS

ﬁ*at*itkiai}t*ﬂtntin*ﬂtiﬁitkttﬂtﬂ*itiiﬁ**i*iiiﬁiiﬁ'iiﬂﬁkﬁiﬁiiiﬁ.k*ﬁﬁﬁtktﬁ**tﬁ*.i

S: #2 #3 #
*k*i**iliiiﬁtﬁiiﬁkiﬁt*ﬂ*ﬁiitki**ihiAiiiik.iatiiii‘liﬁ*kﬁ****ﬁ*iiihkkiﬁtlt

~5.00cm . 128.42Ton
7.50cm 85.61Ton 124.,05Ton
10.00cm 64.21Ton 93.04Ton 166.42Ton*
12.50cm 51.37Ton 74.43Ton 133.14Ton
15.00cm 42,81Ton 62.03Tan 110.95Ton
7.50em 36.69Ton 53.16Ton 95.10Ton
20,00cm 32,10Ton 46.52Ton 83.21Ton
22.50em 28.54Ton 41.35Ton 73.96Ton
25.00cm 37.22Ton 66,57Ton
27.50¢cm B . 33.83Ton 60.52Ton
30.00cm 31.01Ton 55.47Ton
32.50cm 28.63Ton 51.21Ton
35.00cm 47.55Ton
37.50cm 44.38Ton
40,00cm 41.61Ton
42.50cm 39.16Ton
45.00cm . 36.98Ton
47.50cm 35.04Ton
50.00cm 33.28Ton
52.50cm 31.70Ton
55.00cm 30.26Ton
57.50cm 2B.94Ton
60.00cm 27.74Ton
62.50cm
KRR R KRR R IRk AR AR R R R A RN R AR AN R R R RN AN R AR AR AR AR AR R AR AR AR R Rk Rk Ak kA AR AR Ak
26.88cm 38.95cm 69.67cm
AR RN RN RN R AR AN AR AR R R AR AR AR RN N R A AN AN AN AN AR AN A AN ARN AR AR RN ARAR AN R A AR AR AR AR AR
Sev 24.05cm 34.85cm 62.35cm
Scvi .04cm 23.24cm 41.56cm
ﬁiﬁﬁliiiﬂ'iﬁﬁﬁiﬂﬁ!'ﬁﬂﬁt‘ﬂﬂﬁﬁﬁﬁﬁﬂﬁ!*tititiiﬁhiiktkﬁi*ﬁ.ﬁﬂli**ﬂlﬁﬁ‘i.ﬁﬁ.iiiﬁi.iiﬁt
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Est.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm™2 para Est#2.5,73,44 as= 4.07E-02cm”2/cm
s =gep. de Est. 1.5 as= 6.11E-02cm”2/cm

SM =FR Av fy / {( 3.5 b

Scv =sep. de Est. por cambios volum.

Sevi=sep. de Est. por cambios volum. en vigas a la intemperic
* REVISAR Vu < 2 FRbd ( fcx )" 0.5



TABLA DE REFUERZO LONGITUDINAL
tﬁatcatﬁtna.ﬁﬁﬁt«ﬁ!"ﬁﬁthﬁﬁtﬁuiiﬁ.ntﬁh.talkﬁatthtantlﬁﬂkhﬁttl'!aatt!tttihtt.ﬁtnn

b= 35 cm h= 200 cm d= 195 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2
*!Qiiiifiﬁikiﬂ'ﬁi.ik‘i!.ﬁii.ﬁti*ttilttilitﬁﬂﬁliIAik*ﬁi.'ﬁﬁ..k'iﬁﬁ.'."*itﬁi.!ﬁﬁﬁ

C No. COMBINACIONES DE AREA MR VCR E+L
VAR cm°2 Ton-m Ton Kg-cm*2

ﬁltﬁ'.ﬂ.i*ﬁtﬁﬁtRiﬁl..ﬁ!'.ttﬁ.ﬂiﬁ*.tiﬁ.iﬁt..QQﬁ‘l.l*iﬁki.iiiﬁ'ﬁﬁ...'..ﬁﬁiﬁi'ﬁ’l..
12 .~2 $#12+1 § 10 30.72 213.85 18.31 1613.24E+09
12 4 § 10 31.68 220.12 18.34 1654,41E+09
14 3 412 34.20 2316.48 18.94 1760.81E+09
15 .- 3 #1310+ 1 {12 35.16 242.67 19.16 1800.72E+09

iﬂﬁﬁtﬁt'liﬁiﬁti.tiﬁiﬂﬁﬂﬂﬁ.ﬁ'*tii‘ﬁtilﬁﬁ'ﬂﬁ’**i.*itﬁ*‘iii.'*tﬁ.'!l‘ikt*ﬁﬂﬁlI‘ﬁltﬁ
As min= 17.99cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 87.50cm"2 h > 70 cm

1.5 FR b d (f#¢)"0.5=115,82Ton
2 FR b d (fkc) 0.5=154.43Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARMR FUERZA CORTANTE

TABLA DE REFUERZ2O LONGITUDINAL
Ly R I e T T S Lt ety
b= 35 cm h= 200 em d= 195 cm f'c= 300 Kg/cm"2 fy= 4200 Kg/em"2
RRRRIA RN A RN KRR KA AR AR IR A AR AN RN AR RN NN R R R AR KRR RN AR AR R AR AR AR RN AN RARARR RN R A AR R

No. COHBINACIONES DE AREA MR VCR E+*I
RIL em”2 Ton-m Ton Kg-cm“*2
itt'ﬁiﬂﬁﬁ*ihﬁtﬁiﬁﬁi'kiiﬁttﬁlt.'.lﬁ*.i.diﬁﬁ*titiik!"ﬁiiilit*ﬁﬁ'tﬁﬁﬂﬁﬁ.iﬂ..‘ﬂ..ﬁt
1 48 20.28 144.91 17.12 1154.84E+09
2 §10+1 §8 20.91 149.27 17.28 1185,.53E+09
3 ¥ 12 22.80 162.28 17.78 1276.40E+09
4 48 +1 4§10 23,13 164.54 17.86 1292,08E+09
5 410 23.76 168.86 18.03 1321.88E+09
6 8 25,35 179.71 18.44 1396, 25E+09
7 §8 +2 {10 25.98 183.99 18.60 1425,40E+09
8 410+ 1 412 27.24 192.54 18.93 1483,19E+09
9 §8 + 1 § 10 28.20 199.02 19.18 1526.75E+09
10 $10+1 {38 28.83 203.27 19.35 1555,14E+09
11 §i124+1 #1210 30.72 215.95 19.84 1639.33E+09
12 {10 31.68 222.36 20.09 1681,55E+09
13 i 12 34.20 239.08 20.74 1790.76E+09
14 . B 10+ 1 4§12 15.16 245.42 20,99 1831.76E+09
AARRA AR AR R AR AN R AR R AR R A A A AR A AR R R AR AN R R R AR A AN AN AR AR R R AR Ak Rk kAN AR AR
As min= 19.70cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=117.00cm" 2 h > /v cm

1.5 FR b @ (f*c)*0.5=126,88Ton
2 FR b d (f*c) 0.5=169.17Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TAHLA DE REFUERZO LONGITUDINAL
ﬁ"ﬁ'ﬂ'i*!l*iilIﬁikik*lﬁk*if'ﬁkﬁiﬂﬁiiﬁkitk'ﬁﬁhiﬁokkﬁi.&‘li**t&tii*kﬁiﬁﬂﬂ*k‘**iil
- b= 3%:cm -h= 200 cm d= 19% cm f'e~ 20C Kg,cm 2 fy= 4200 Kg/cm'2
Qﬁ*ﬁ*iﬁ!ﬂﬂlti*ﬁAtﬁﬁﬁ*ﬁillﬁﬁlﬂ*ﬁlik.klfiitﬁﬁAAﬂ*kiﬁﬂﬂﬁthilﬁi.i*k’wti:k*ﬁi‘ﬁﬂiﬁiki

NO. COMBINACIONES DE AREA MR VCR E*L

L cm”2 Ton-m Ton Kg-cm*2

iiiﬁ*iﬂ**i*.ﬁt'ﬂﬁﬂ*thikkik*ﬁtﬁﬁkﬁi*ii*k*ﬁ*i*iii!*ﬁ*ﬂﬁ*'*iﬁ*!ﬁhi*i!ttﬁ*ﬁﬁkt*i*iﬂi
A ~-2 88 +1 {10 18.06 127.68 13.51 9240,64E+08
2 -4 §8 20.28 142.63 13.98 1014.20E+09
3 —~2 #10+1 48 20.91 146.84 14.11 1039,21E+09
4 -2 412 22.80 159.39 14.51 1112.78E+09
$...,-3 48 +1 #10 23,13 161.57 14.58 1125.41E+09
6 .~ 3 #10 231,76 165.72 14.72 1149.36E+09
7 ~5 §8 25.35 176,14 15.06 1208.83E+09
8 -2 #8 +2 #1210 25.98 180.24 15.19 1232.03E+09
9 -2 #1210+ 1§12 27.24 188.41 15.46 1277.83E+09
10 .-4 #8 +1 {10 28.20 194.60 15.66 1312,20E+09
11 .-3 §#10+1 ¢8 28.83 198.64 15.80 1334.51E+09
12 -2 #12+1 §10 30.72 210.70 16.20 1400.37E+09
13 .- 4 #10 31.68 216.78 16.40 1433.22E+09
14 .- 3 ¢ 12 34,20 232.58 16.94 1517.60E+09
15 3§10+ 1 #1212 35.16 238.55 17.14 1548.07E+09

tlikﬁt*i.tiiﬂiﬁ*ﬁﬂﬁiﬁit.ﬁ'ﬁﬁ**ﬁt!‘*ii&tiﬁ‘iﬁﬁlti*ﬂik*ﬂi*'ti*iﬂﬁ**kil**ﬁt'i‘ﬁkiﬁt
As min= 16.09cm”2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 78.00cm"2 h > 70 cm

1.5 FR b d ({fxc)"0.5=103.60Ton
2 FR b d (f*c)"0.5=138.13Ton
FR=0.9 PARA MOMENTQ FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA LA DE REFUERZO LONGITUDINAL
.’Qi'*.'Qﬁﬁi.iiﬁi**ﬁ**kii‘***i.ﬂﬂk*ﬁitiikﬁ*tii*'tiii!kl*i*ﬁﬁ'iﬁtiti*iiﬂtt!ﬁkﬁi‘i

b= 35 cm h= 200 cm d= 195 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm"2
i'ﬁkitﬁﬁ*.*ﬁiﬁ*ﬂiﬁﬁ‘ﬁikﬁﬁtt*k*liﬁitiﬁ*itﬁﬁiiitk*ti'ﬁt*ii*tkii**iiii‘kt*'ﬁ*iiiﬂﬂk

No., COMBINACIONES DE AREI\ MR VCR E+T
VARILLA cm2 Ton-m Ton Kg-cm®2
RARR AR AR AR AN R R RN A R AR RN R I Ak h bk kA k ko k k kR XAk Ak Rk Ak kA kR Rk kAR AR AR R A kN
1 -2 #8 +1 §10 18.06 128.77 15.10 1032.01E+09
2 .~ 4 #8 20.28 144,00 15.63 1139.71E+09
3 M~ 2 #10+ 1 #8 20,91 148.29 15.78 1169.78E+09
4 -2 #12 22,80 161.12 16.22 1258.73E+09
5 .~ 3 #8 + 1 §10 23.13 163.35 16.31 1274.07E+09
6 .~ 3 #1090 23,76 167.60 16.46 1303.22E+09
7 -5 #8 25,315 178.28 16.82 1375.94E+09
8 -2 #8 +2 § 10 25.98 1682.49 16,98 1404, 43E409
9 -2 #10+ 1 #1212 27.24 190.89 17.28 1460.87E+09
10 .-4 #8 +1 #10 28.20 197.25 17.51 1503.41E+09
11 .-3 #1l0+1 §8 8. 2p1.42 17.66 1531.11E+09
AR AR A AR AR R AR R R AN AR AR AR AR R AR AR R AN AR R R R AR AR AR AR AR R AN AR AR kAR AR N AR R AR A kA Ak kR Rk &k

CONTINUA



TABLA DE ESTRIBOS
ARRRRRRA AR AR R R RRAR R R A KR RANAN IR AR R AR AR ARR AR R RN R AR AR R RAAR R AR N AR AR RANRS

= 35 em h= 180 cm d= 175 ¢m ' FR=0 .B ESTRIBOS DE DOS RAMAS
L L L e T T

s §2 . 43 14
R e T e i 1Y

5.00cm 115.25Ton
7.50em 76.83Ton 111.33Ton
10.00cm 57.62Ton 83.50Ton 149.35Ton¥
12.50cm 46.10Ton 66.80Ton 119.48Ton
15.00¢cm 38.42Ton 55.66Ton 99.57Ton
17.50cm 32.913Ton 47.71Ton 85.34Ton
_ 20.00cm 28.81Ton 41.75Ton 74.68Ton
22,50cm 25,61Ton 37.11Ton 66.38Ton
25,00cm 33.40Ton 59.74Ton
27.50cm 30.36Ton 54 .31Ton
30.00cm 27.83Ton 49.78Ton
32.50cm 25.69Tan 45.95Ton
35.00cm 42.67Ton
37.50¢cm 39,83Ton
40.00cm 37.34Ton
42.50cm 35.14Ton
45.00¢cm 33.19Ton
47.50cm 31.44Ton
50.00cm 29.87Ton
52.50¢cm 28.45Ton
55.00cm 27.15Ton
57.50cm 25,97Ton
60.00cm 24.89Ton
2.50Ccm
KRR RRRRRAIRRARER RN RO R AR AR AR RARRIRRA KA RARRRIRR AR R AN AR AR RRRR AR AR
sM 26.88cm 38.95cm 69.67¢cm
i'iﬁﬂiﬂt‘ﬂitﬁltﬁﬂiiiAAAAAA\llihti!ikﬁﬁ'ﬂ hkhhkdkhkk *
Scv 24,05cm 34.85cm 62.35¢cm
. Scvi 16.04cm 23.24cm 41.56cm
R AR KRR R R AR R AR RN R R R R R KA AR AR AN R A I AR R RN A AR AR N AR AN R R AR R AN RN R RN AR AR AR AN
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
£y=2530 Kg/cm®2 para Est.f§2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est#2,.5,43,#4 as= 4.07E-02cm”2/cm
s =gep., de Est. 1.5 as= 6.11E-02cm"2/cm

SM =FR AV fy / ( 3.5 b }

Scv =sep. de Est. por cambios volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FRb d { fc* )" 0.5



T ABLA DL R L UFRZO L()NGI’I‘UDINAL
n*naanununnunan‘annau«aﬁ*uunqﬁmnanuxqnnva‘uaukﬁaaaaﬁuaatﬁ«atauﬁn

b= 35 cm -h: 180 = d- V™ gm . fles 290 Kg/cm™2 fy= 4200 Kg/cm'2
ﬁl‘}.Af*.’!!i‘uﬁiihﬂ.kiﬁitiAAAAR*ﬂk’)!lAt-ﬁ)kﬁi":»oka SHERRIRRNRK R XA R AR RN RN AR ARR
" Ho. COMBINACIONES DE AREA MR VCR E*1
ARILLA cn'2 Ton-m Ton Kg-cm*2
ERE R AR R RRRRR KRR ARR AR AR AR KA RRRRR AR RN ARR R R R AR AR RN RNRRR KRR R kAR Rk R
10 .-4 §8 +1 # 10 28.20 175.93 16.40 1187.84E+09
11 -3 ¥10+ 1 § 8 28.83 179.62 16.55 1209.49E+09
12- .- 2 412 +1 & 10 30.72 190,62 17.00 1273 .62E+09
13 .- 4 {10 31.68 196,17 17.23 1305.7SE+09
14. .- 3 # 12 34.20 210.63 17, BJ 1388.70E+09
15 3 #10+ 1 4 12 35.16 216.09 18.0 1419 .80E+09
l*ﬁﬁﬁiﬁﬂ&ﬁ**'ﬂﬁ*&ihkiﬂ.!tﬂ*iikQQtt*ttiﬁﬁint*Qi*ﬁ***i*ﬁﬁttitﬁﬁtikk*iﬂliﬂ'iﬁﬁﬁilﬁt
As min= 16.l4cnm 2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 87.50cm"2 h > 70 em

1.5 FR b d (f*c)"0,.5=103.94Ton
2 FR b d (f*c) 0.5=138.59Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

ERAFARARRA RN RO R KRR A AR AR R Rk ARk d A AR kAR RRR AR KRR R Rk kR R AR AN KK RRNNRRANR RN KA AR R L
b= 35 em h= 180 cm d= 175 cm f'c= 300 Kg/cm™2 fy= 4200 Ky/cm 2

RA kPR AR R AR IR R AR A A kR AR kNN A AN AR AR RAR R AR AN R AR RN AR A AR R AR R AR Rk Rk kR R kR A&

Ho. COMBINACIONES DE AREA MR VCR E*I
VA Ton-i Ton Kg-cm”2
aakkiaﬁ:aﬁtatiﬂnuhlﬁﬁtttﬁitkttﬁtktiiﬁatﬂ«ihtnﬂﬁitkﬁ*iiiknitt'tﬂﬁtitti&ﬁtt-tﬁiitn
1 ~2 ¥8 +1 § 10 18.06 115.84 15.33 8291.86E+08
2 —~4 88 20.28 129.58 15.91 9155.95E+08
3 —~2 #10+1 # 8 20,91 133.46 16.07 9397.14E+08
4 -2 #12 22.80 145,04 16.56 1011.06E+09
5 .~ 3 §8 +1 410 23.13 147.06 16.65 1023.37E+09
6 -3 §10 23.76 150.90 16.81 1046.,74E+09
7 -5 §8 25.35 160.55 17.23 1105.06E+09
B -2 #8 +2 # 10 25.98 164.35 17.38 1127,90E+09
9 -2 #10+1 # 12 27.24 171.94 17.72 1173.15E+09
i0 .-4 #8 +1 3810 28.20 177.70 17.97 1207.26E+09
11 . .-3 §10+1 #8 28.83 181.47 18,13 1229.46E+09
12 -2 §1l2 41 # 10 30.72 192.72 18.62 1295, 29E+09
13 -4 #10 31.68 198.41 18.87 1328.29E+09
14 .- 3 ¢ 12 J4.20 213.23 19.53 1413,56E+09
15 .- 3 510+ 1 £ 12 35.16 218,84 19.78 1445.54E+09
li\I’iut’i*i*l*iiﬁi*ﬁkﬁlﬂiiﬁiitﬁiikiitﬁiﬁittﬂﬁﬂiil*iiIiﬂiﬂtki*dﬁikiiiliktﬁi!ttii*
As min= 17.68cm’2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=105.00cn"2 h > 70 cm

1.5 FR b d (£*c) 0.5=113,871on
2 FR b d (f*c) 0.5=151,82Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




TABLXN DE REFUERZU LONCITUDINAL
l‘l*llll*i*.‘k'!ﬁt*ﬁl.k*.l.ktittlt..!kltﬁﬁnl'ﬂﬁtiﬂkiitlli*'ﬁthﬁ‘tt'.tti‘ikﬁtt**t
“hE35'cm h= 180 ¢m d- 175 cm f'c= 200 Kg/cm"2 £y= 4200 Kg/cm“2
AHRRRE RS SRR IR RN A AR AR AR ARRAR R SRR N KA AR A AR AN R AR R ANA AN AR R AR AR R AR AR R AR Rk kR

No‘~ COMBINACIONES DE AREA MR VCR E*I
VARILLA cm 2 Ton-m Ton Kg-cm” 2
tiiltli*rtQﬁ'ﬁit..ﬁ"t.’..t!ktt!ﬂtikltl“Aﬁﬁi*itt‘t'.ult.'t..t.tt.QQQ..'Q.Q*Q'ﬁl
1 -3 28 15.21 96.76 11.91 6343, 63F+0P
2 2 #1u 15.84 100.60 12.04 6556.14E+08
L3 -2 18 %1 #10 18.06 114.03 12.52 7285.51E+08
4 -4 18 20.28 127.29 12.99 7986.81E+08
=5 -2 #10+1 # 8 20.91 131.03 13.12 8181,09E+08
6 -2 %122 22.80 142.15 13.52 8752.1BE+08
7 =3 8 +1 #10 23.13 l44.08 13.59 8850, 15E+08
:} -3 & 10 23.76 147.76 13.73 9035,.80E+08
g .-5 38 25.35 156.97 14.06 9496.50E+0B
10 .~-2 #8 +2 810 25.98 160.60 14.20 9676.04E+08
11 .-2 §f10+1 # 12 27.24 167.82 14.47 1003.02E+09
12 .~4 48 +1 #10 28.20 173.28 14.67 1029,58E+09%
13 -3 #10+1 £8 28.83 176.85 14.80 1046.82E+09
14 .~2 #1124+ 1 # 10 30.72 187.47 15.21 1097.64E+09
15 .-4 %10 31.68 192.83 15,41 1122,96E+09
16 .- 3 & 12 34.20 206.73 15.94 1187.93E+09
.~3 #0+1 #1212 35.16 211.97 16.15 1212.14E+09
AR RRRAFN KRR RN R RA R R R R A AN R AR AR RN A AR R AR RN AR AR N R AR R AR A AR AR AR A kS NA R AR ARk Ak d
As min= l4.44cm”2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 70.00cm"2 h>70cm

1.5 FR b d (£*¢) 0.5= 92,97Ton
2 FR b d (f*c) 0.5=123.96Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

bk * * AR AR ARRARR AR R A AR AR R RN AN AR AR ARk A AR kAR A AR AR kA d
b= 35 cm h= 180 cm d= 175 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

AR AR R AR RN AR AR R TR AR AR RN ANk AR AR R AR A AR A AR RN R A A AR AR A AR R A AR AR R AR A AR R ARk Nk

Ho. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-m Ton Kg-cm“2
AR R ANAA R AR R R A AR AR AR R A AN R AR R AR A A AR AR R AR AN R kR A A R AR AR R R R RN R R A AR R AR AR AR R A Ak
1 .-~ 2 #¥8 +1 # 10 18.06 115.12 13.99 8183.65E+08
2 .~ 4 8 20.28 128.67 14.52 9029,75E+08
3 ~2 #10+1 4§ 8 20.91 132.49 14.67 9265,73E+08
4 -2 0§12 22.80 143.89 15.12 99613,17E+08
5 -3 28 +1 § 10 23,13 145.87 - 15.20 1008.36E+09
G =1 %10 23.76 149.64 15.35 1031,20E+09
7 .~ 5 &8 25.35 159,12 15.72 1088.14E+09
8 -2 #8 +2 # 10 25, 98 162.85 . 15.87 1110.44E+09
9 -2 F10+1 # 12 27. 170.29 16.17 1154.59E+09
lth*iﬁﬁﬁ*tiitﬂilﬂlﬁk*.tlﬁitiﬂAﬂt'.k'itni.!ﬁ'.ii'ﬁ.ﬁit.i * * *

CONTINUA
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§TRIBOS

5 ¢m - h='150 '¢m~ "d= 145 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
!A*.ﬁiki*ﬁfkiﬁi*ikﬁﬁ.ﬁQt.**ﬁiiiiﬁ'*ﬁitﬂ*k.ﬁ*tﬁtﬁitlﬁtﬁtiiiﬁ***ﬁiitﬁﬁ*thiltﬂ.ii*i
'S ] #2.5 i3 #4
iﬁﬂ.ktﬂtik't'**'.ﬁli‘iw- hhkhkh * heRhkkk * hhkkhhhhRkhhhk
e :5.00cr 95.49Ton
7.50cm 63.66Ton 92.24Ton
10.00cm 47.75Ton 69.18Ton 123, 75Ton*
12.50cm 38.20Ton 55,35Ton 99, 00Ton
15.00cm 31.83Ten 46.12Ton 82.50Ton
17.50cm 27.28Ton 39.53Ton 70.71Ton
20.00cm 23.87Ton 34.59Ton 61.87Ton
22.50cm 21,22Ton 30,75Ton 55.00Ton
25.00cm 19.10Ton 27.67Ton 49.50Ton
27.50cm 25.16Ton 45.00Ton
30.00cm 23.06Ton 41.25Ton
32.50cm 21,29Ton 38.08Ton
315.00cm 18.77Ton 35.36Ton
37.50em 18.45Ton 33.00Ton
40.00cm 30.94Ton
42.50cm 29.12Ton
45,00cm 27.50Ton
47.50cm 26.05Ton
50,00cm 24.75Ton
52.50cm 23.57Ton
55.00cm 22.50Ton
57.50cm 21.52Ton
60.00cm 20.62Ton
62,50cm 15.80Ton
65.00cm 19.04Ton
67.50cm 18.33Ton

»00cm
AR AR R RN AR R R R AR R R R R AR R AR RN AR R AR AR R AR AR Rk AR R R AN R Ak kR A AR AR Rk kRN Rk ko

26.88cm

38.95cm

69.67¢cm

sM
AR AR KR AR RN AN R AR AR NN NN RN KRR RR AR AR AARKR AR AR AR R AR AR Ak N A ke Ak d bk kh bk hhhhkd
REQUIERE DE REFUERZO LONGITUDINAL
POR CAMBIOS VOLUMETRICQS
as= 4.07E-02cm”2/cm
1.5 as= 6.11E-02cm"2/cm

NOTAS:

£y=2530 Kg/cm’2 para Es
£y=4200 Kg/cm"2 para Es
§ = sep. de Est.

tr. 42
t.#2.5,43, 84

SM =sFRAV fy / { 3.5 b )

* REVISAR Vu < 2 FR

ba{ fcx )"

0.

5



¢ . . TABLA DE REFUERZO LONGITUDINAL

RRRAKKERR e ARRNA R AR AR R R RA KRR A AR AR R RN AR R AR RAR R AN IR R
2.be. 35 om - he 150 em de 145 cm  f'cs 250 Kg/cm'2 fy= 4200 Kg/cm®2

ﬂitk' L R e L

NO. COHBINACIONES DE AREA MR VCR E*1
T VARIL] cm™2 Ton~-m Ton Kg-cm“2
'naa&iiktatitiiitttt'ttwqnttnttawtktitntﬁﬁta*ﬁtﬁt‘tiiiitttﬁihtiﬁantiiittthﬁiﬁikat
15 .- 4 # 10 31,68 160.25 15.57 8632.76E+08
16 .- 3 {412 34.20 171.85 16.16 9168.76E+08
=3 #10+1 # 12 35.16 176.22 16.39 9369.38E+08
L R ot St
As min= 13.37cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As maxsm 72.50cm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 86.13Ton
2 FR b d {f*c)"0.5=114,83Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

R TA LA DE REFUERZO LONGITUDINAL
RRRRRNR R AN KRR R R R AR AR AR R AR AR A AR R AR AR R A A AR IR AR R kA kA bk Rk Ak Rk Rk kb ke ko k kb kdh
b= 35 em h= 150 cm d= 145 cm £'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2
AR R AR R A A R R AR AR AR RN A AR R AR R AR RN R AR R AR RN Ak R AR AR R AR RN AR N SRR AR bR h kR kb

No. COMBINACIONES DE AREA MR VCR Ex]
VARILLA cm”2 Ton-m Ton Kg-cm"2

ﬁﬁ'iiii'.t.il'ﬁﬁ.i"tﬂitﬂtﬁtﬁl"ﬁtilttiﬂtktnﬁkﬁﬁtﬂiﬂ‘ithtktik.ﬁ'kiiﬁiﬂ*ttiili.i!
1 .~ 3 18 15.21 80.79 12.76 4783.23E+08
2 .-2 f§10 15.84 84.03 12.93 4952, 43E+08
3 -2 #8 +1 #¥10 18.06 95.36 13.51 5536.90E+08
4 .~ 4 %8 20.28 106.58 14.08 6104 .32E+08
L ~2 #10+1 §8 20.91 109.75 14.25 6262.44E+08
6 -2 t12 22.80 119.19 14.74 6729.57E+08
7 w=3 48 +1 #10 23.13 120.83 14.83 6810.05E+08
8 =3 #1210 23.76 123.95 14.99 6962 .84E+08
9 -5 #8 25.35 131.80 15.40 7343.55E+08
100 .-2 #8 +2 §10 25.98 134,89 15.57 7492.52E+08
11 .- 2 #10+ 1 § 12 27.24 141.05 15.90 7787.38E+08
12 .-4 8 +1 # 10 28.20 145.72 16.15 8009.35E+08
13 .- 3 #10+1 4§ 8 28,83 148.78 16.31 8153, 79E+08
14 -2 §12+1 #1210 30.72 157.88 16.80 B581.46E+08
15 .- 4 § 10 31.68 162.48 17.05 8755.S5SE+08
16 .- 3 #1212 34.20 174.45 17.71 9347.92E+08
17 -3 #10+ 1 12 35.16 178.97 17.96 9554 . 83E+08

IAR AR AR RN N R AR R AN R A AR AR AR AN RN R AR R AR ARk KR RN AN RN R AR N R A h kAR bk ARk kAR kA Ak
As min= 14.65cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As maxe= 87.00cm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 94.35Ton
2 FR b @ (f*c)“0.5=125,79Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



k T A ) CREFUERZO LLONGITUDINAL
iit*tﬁiiﬁiﬁﬁ*iti**ﬁii*ﬁt*it*t*#t*ktﬁk*ﬂttﬁ*tiﬁﬂﬁﬂﬁ** IRk hhkA R RAARRR RN R N A A o kA
. ‘b 9 em . h= 150 Cm:d= 146" cm E'c= 200 ‘Kg/em2.  fy= 4200 Kg/cu 2’
blﬁkﬁl‘iﬂ‘hlbii*ikk&tﬁhttﬁ*iiiiiikﬁi itf*ti?iﬁt i*kﬁﬁ{ﬁifi*.ﬁﬁﬁﬂﬁ‘ii.i.ikkﬁiﬁ'i

No. , COMBINACIONES" DE MRv" SVCR. ... .. E*I
VARILLA Kg-em*2

3" 10.42 4198.53E+08
27 /82.63 10.56 4336.16E+08
274 93,55 11.03 4807.34E+08
4. § 104.30 11.50 5258.69E+08
-2 .4 107,32 11.63 5383.44E+08
-2'# ~11116.30 12.03 5749, 43E+08
~a7g ~117.85 - 12.10 5812.11E+08
-3 : : 120,81 12.24 5930.B80E+08
- 5§ 128,23 12.58 6224.8BBE+08
-2 131.14 12.71 6339,30E+08
-2 136.93 12,98 6564.73E+08
- 4704 141.30 13.18 6733.52E+08
-3 144.16 13.32 6842.94E+08
-2.4 152.64 13.72 7165.0SE+08
-4 # 156.90 13.92 7325.26E+08
-3 #12 34.20 167.94 14.46 7735.47E+08
1 -3 810+ 1 #1212 35.16 172.10 14.66 7887.98E+08
i.«tatﬁtﬁaiiittgﬁ*i*ﬁiiit*ikhﬁtiiﬂiﬁﬁ*tktti*iii*t*ltﬁAiti*ﬂtﬁtiﬁitﬂﬂﬁiﬂt*ﬁﬁﬂittt
*As min= 11.96cm’2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= $8.00cm"2 h > 70 cm

1.5 FR b d ({f*c) "0.5= 77.03Ton
2 FR b d (f*c)"0.5=102,71Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL
AR KRR RN AR KA KRR KRR AR KRR RN R KRR KRR R A AR RS K A RE AR R R R db kb kA bk ok d a ke Nk kAR Ak
) B b= 35 cm h= 150 cm d= 145 cm f£'c= 250 Kg/cm'2 fy= 4200 Kg/cm"2
HRAR AR ARRRR KRR R R AR RIS TR AR RN RN R AR I AR RN KRR R IR AR AR RN R AR R AR hk kb

Yo. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-cm”™2

RRRR KR A IR RA KR KR AR kR R AR R KRR KRR R A AR KRR AR KR A AR R R AR AR ARR AR AN AR KRR AAARNNR A KRR
1 .~ 3 48 15.21 80,28 11.65 4720,32E+08
2 -2 §10 15.84 83.47 11.80 48B6.04E+08
3 -2 #8 +1 #10 18.06 94,64 12.32 5457.94E+08
4 -4 #8 20.28 105.67 12.86 6012,42E+08
5 -2 #1104+ 1 58 20,91 108.77 13.01 6166.BOE+08
6 -2 F 12 22.80 118,03 13.46 6622.56E+08
7 —~3 #8 +1 410 23,13 119.64 13.53 6701,04E+08
8 .= 3 #10 23.76 122.70 13.68 6849 .98E+08
9 .~ 5 #8 25.35 130,37 14.06 7220.90E+08
10 .- 2 48 +2 410 25.98 133.39 14.21 7365.95E+08
1 .- 2 {10+ 1 #1712 27.24 139.40 14.51 7652.92E+08
12 .- 4 #8 +1 § 10 28.20 143.95 14.74 7868.8BIE+08
13 .- 3 410+ 1 §£8 28.8) 146.93 14.09 B8009.27E+08
14 -2 #12+1 410 30.72 155,79 15.34 8424 ,86E+08
A AR RRRR AR I N AR AR R AN AN S kR R AR A IR A AR AR AR N AR R AN R R AR Ak Ak kAR Ak ok kA kA h

CONTINUA



TABLA DE ESTRIBOS

w‘ ARk RR RARRRN R AR RN AR AN AR RN AR AN RN NN AR ARk
b= 35 ¢cm h= 120 cm  d= 115 cm  FR=0 .8 ESTRIBOS DE DOS RAMAS
Qiﬁii.ti*i**ik"‘likﬂtiiﬂi.li*‘!iltit‘*ﬂﬁt.!*tttitt.‘uﬁ.ﬂﬂﬁktil*k.ﬁ.iﬁ!iliﬁﬁlﬁ.ﬁi
s #2 3 4
* AEXNRAAN AR AR ltliilﬁittiki*ﬂﬂi!ﬁ'!kﬁk'iﬁttﬂ"itﬁ:iﬁiﬁ*ﬁ*ﬁﬁti
5.00cm 75.73Ton
7.50cm 50.49Ton 73.16Ton
10.00cm 37.87Ton 54.87Ton 98,15Ton*
12.50cm 30.29Ton 43.90Ton 78.52Ton
15.00cm 25.24Ton 36.58Ton 65.43Ton
17.50ecm 21.64Ton 31.35Ton 56,08Ton
20.00cm 18.93Ton 27.43Ton 49.07Ton
22.50cm 16.83Ton 24.,39Ton 43.62Ton
25.00cm 15.15Ton 21.95Ton 39.26Ton
27.50cm 19.95Ton 35.69Ton
30.00cm . 18,29Ton 32.72Ton
32.50cm 16.88Ton 30.20Ton
35.00cm 15.68Ton 28.04Ton
37.50cm 14.63Ton 26.17Ton
40.00cm 24.54Ton
42.50cm 23.09Ton
45.00cm 21.81Ton
47.50cm 20.66Ton
50.00cm 19,63Ton
52,50cm 18.69Ton
55.00cm 17.84Ton
ocm 17.07Ton
LA DRSS A S R R T E) * * AERARRARRE N AR R A AR AR ARRARRAARAL
5M 26 38.95cm 69.67cm
ENRERARRR A KRR ANRA AR R AR AR RARARARRRAR N K AR AR AR AR AR N A AR AR KRR R AR AN R AR AR NRANARN AR
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kg/cm”2 para Estr.§2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.$2.5,143,44 as= 4.07E-02cm"2/cm
§ = sep. de Est. 1.5 as= 6.11E-02cm”2/cm

S¥ =FR Av fy / (3.5 b )
* REVISAR Vu < 2 FR bd( fcr )"



b= 35 cm . h=.120 cm d= 115 cm f'e= 300 Kg/cm"2

REFUER

LETETET S LTI

Hhh Rk

New COMBINACIONES DE

AREA

Z0

T A LONGITUDINAL
ii**ikia*iﬁtt**ﬁititkﬁkti**ii*i*attﬁi*ki**itﬁ*hﬁk*iﬁﬁtt**k*tQta*ktt*i**t*iikii*i

fy= 4200 Kg/cm“2
R e T T L L St At

E*L
Kg-cm™ 2

VARI! cm2 Ton
*tiﬁ**ﬁﬁﬁﬁiti’t*ki**i**iiﬁii****ﬁi***iiiktti*itd-*ﬁ*ﬂiﬁiitt******ii*'*t*.ikii*iii

1...-2 §#8 +1 §6 12,99
20 -3 46 +1 48 13,62
3.5 .5 K6 14,25
A2y 48 15,21
5., .~ 2 #10 15.84
6" 2 46 +2°48 15.84
7.0 4 §6 +1 48 16.47
.8, 646 17.10
9 2. 48 +1 .§10 18.06
388°+1 §6 18,06

386 +2 %8 18,69

5 46 .+1. 48 19.32

4 48 . 20,28
Cie2 H10+1 48 20,91
15, .3 48 .+2 #6 20.91
ER AR 2 48 21,54

-2 412 22.80

-3 %8 +1 %10 23,13

-4 48 +1 46 23,13

-3 .8 10 23.76

-5 48 25,35
-2°48 +2 & 10 25,98

2 §10+1 412 27.24

4 §8 +1 § 10 28,20

3 #10+1 # 8 28.83

2 412+1 410 30,72

4 # 10 31.63

3 0§12 34.20

3 410+ 1 16

MR VCR
54.59 10.36
57.14 10.53
59,69 10.69
63,55 10.94
66.07 11.11
66.07 11.11
68.58 11.27
71.08 11.43
74.88 11.68
74.88 11,68
77.36 11.85
79.82 12.01
83.58 12.26
86.03 12,43
86.03 12.43
88.48 12,58
93,33 12.92
94.60 13.00
94,60 13.00
97.01 13.17
103.05 13.58
105.43 13.75
110.16 14,07
113.74 14.32
116.08 14.49
123.05 14.98
126.56 15.23
135.66 15.88

13g9.10

16.13

2542.21E+08
2646.7BE+08B
2750.22E+08
2905, 75E+08
3006.51E+08
3006.51E+08
3106.25E+08
3205.01E+08
3353,70E+08
3353.70E+08
3450.11E+08
3545.64E+08B
3GB89.56E+08
3782.95E+08
3782,95E+408
3875.53E+08B
4058,.33E+08
4105.70E+08B
4105.70E+08
4195.56E+08
4419.15E+08
4506.50E+08
4679.19E+08
4809, 00E+08
4893.38E+08
5142.85E+08
5267.51E+08
5588 .,50E+08
5708.50E+08

29 2 5.
*t.*ﬂﬁ*kﬂlii**ﬁﬁiﬁ*t**tlt**i.ﬁ‘(*tQ*iﬁ*itAQ**tﬂiitﬁk*iﬂi*t'*ii‘iﬁiﬁktii*hiiliiilt
EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 em

As min= 1l.62cm”2
As max= 69.00cm"2

1.5 FR b d (f*c)"0.5= 74.83Ton
2 FR b d (£*c) 0.5= 99.77Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



b= 35 cm h= 120 cm d= 115 cm f£'c= 250 Kg/cm"2

TABLA D AL
L L S T E T T e e Y]

REFUERZO

LONGITUDIN
fy= 4200 Kg/cm"2

B S U St T AP S R R+ S PP S POy PR
No. °~ COMBINACIONES DE

VARILLA
RARKRKRKARR AR R R RN R AR RN IR AR AR KR KRR RRNARR AR R AR AR AR AR RN R AR ANk R kA kK

2

HOENOMA LR
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S
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i1

AREA MR VCR
m"2 Ton-m Ton
10.77 45.27 8.93
11.40 47.82 9.08
12.99 54,22 9.46
13.62 56.73 9.61
14.25 59.24 9.76
15,21 63,03 9.99
15.84 65,51 10.14
15.84 65,51 10.14
16.47 67.98 10.29
17.10 70.43 10.44
18.06 74.16 10.67
18.06 74.16 10.67
18.69 76.59 10.82
19,32 79.00 10.97
20.28 B82.67 11.19
20,91 85.06 11.34
20.91 85.06 11.34
21.54 87.44 11.49
22.80 92.18 11.79
23,13 93.41 11.87
23.13 93,41 11.87
23.76 95.75 12.02
25,35 101.62 12.40
25.98 103,93 12.55
27.24 108.51 12.85
28.20 111,98 13.08
28.83 114.24 13.22
30.72 120,95 13.67
J1.68 124,32 13.90
34,20 133,06 14.50

35.16

136,35 14.73

ExI
Kg-cm“2

2137.13E+08
2243 ,89E+08
2507,.59E+08
2609.92E+08
2711,09E+08
2863.14E+08
2961.56E+08
2961.56E+08
3058,96E+08
3155,36E4+08
3300.40E+08
3300,40E+08
3394.41E+08
3487.51E+08
3627.69E+08
3718.61E+08
3718.61E+08
3808,70E+08
3986.49E+08
4032,54E+08
4032,54E+08
4119,8BE+08
4337, 03E+08
4421.82E+08
4589.33E+08
4715,19E+08
4796,96E+08
5038.56E+08
5159, 19E+08
5469,55E+08
5585,47E+08

3 2
iiﬁttﬂtﬁtﬁ!*iﬂti*ilk.ﬁﬁiﬂtﬁk**ﬁtﬁﬁtktiﬁﬁaiwkﬁ.Q&t&iﬁitﬁﬁi‘iitittiiaktkﬁt'kk!ii*i
EL VCR SE REDUJO UN 30 %, YA QUE;

As min= 10.61lcm™2
As max= 57.50cm"2
1.5 FR b d (£*¢)"0.5= 68.31Ton
2 FRb d (£*c)"0.5= 91.08Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h>70cn



TABLA

b= 35 cm h= 120 cm -d= 115 cm

DE

Rs?uskxoi

#'e=-200 Kg/cm"2

LOoNGITUDINA
Aii**tiﬁt*t#tik*t*tﬁiktt*ﬁtitﬁ*iﬁ*iﬁitt!ﬁiitii*ﬁhii*a*k*iﬁ*itﬁ.iﬁ*iﬁﬁiﬁiﬁiititﬁt

fy= 4200 Kg/cm®2

AR RRRRARR KA RN R AR AR R IR R AR IR R R RR AR AR KRR RN KRR R AR R IR I R AR R A AR KR RN KRR A RRR R A AR ANk
No. COMBINACIONES DE

E*I
Kg-cm*®2

VARILLA cm’” T4 To
i**nkitkihﬁ‘ttii*ti**ﬁiﬁt*ttaitttlﬁkiﬁ&ii*tiﬁ‘tkkt*i*i*titﬁiitititii*ﬁﬁt'iﬂittik
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EL VCR SE REDUJO UN 30 %,YA QUE;

AREA MR VCR
10:14 42.36 7.86
10.77 44,88 7.99
11.40 47.39 8.12
12.99 53.65 B.46
13.62 56.11 8.60
14.2% 58.56 8.73
15.21 62.26 8.93
15.84 64.67 9.07
15,84 64.67 9.07
16.47 67.07 9.20
17.10 69.46 9.34
18.06 73.07 9.54
18.06 73.07 9.54
18.69 75.42 9.67
19.32 77.76 9.81
20.28 81.30 10.01
20.91 83.60 10.15
20.91 83.60 10.15
21.54 85.90 10.28
22.80 90.44 10.55
23.13 91.62 10.62
23.13 91.62 10.62
23.76 93.87 10.75
25.35 99.48 11.09
25.98 101.68 11.22
27.24 106.04 11.49
28.20 109.32 11.69
28.83 211.46 11.83
30.72 117.80 12.23
31.68 120.98 12.43
34.20 129.16 12.97

35.16

1.5 FR b d (f*c)"0.5= 61,10Ton
2 FR b d (f%c) 0.5= 81.46¢’
FR=0.9 PARA HOMENTO FLEXTOMANTE
FR=0.8 PARA FUERZA CORTANTE

Ton

132.22

h > 70

13.17

cm

1821.37E+08
1912.48E+08
2001.9BE+08
2221.20E+08
2305.58E+08
238B,.65E+08
2512.80E+08
2592,.75E+08
2592.75E+08
2671,54E+08
2749,21E+08
2865.50E+08
2865.50E+08
2940.51E+08
3014, 53E+08
3125,46E+08
3197.08E+08
3197.08BE+08
3267.81E+08
3406.66E+08
3442.48E+08B
3442,48E+08
3510, 23E+08
3677.72E+08
3742.76E+08
3870, 66E+08
3966.231E+08
4028.10E+08
4209.83E+08
4299,99E+08
4530, 20E+08
4615.55E+08



L - T-A'B'L.A DE ESTRIBOS
a:wu*t*a*tot:aaaak-aaaata-. RAkd ik AR ARERR AR R AR RN RA R

B =36 h= 100 cm d= 95 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
N ti*li'.kRkk.iii‘ii.lk**i.**ﬁtkll‘h‘t*lfﬁii*‘lﬁliﬁti!.lilitilt!iitiiﬁt!litiittﬂ.i
RN TR otk - S IEN LS : 12.5 i 24
ﬁiilﬁ*ﬁﬁﬁiﬁﬁiiiktkﬂitﬁtt*th*tﬁtdﬂkkﬁtikﬁtkinitﬁhiﬁtittﬁﬁtﬂttkinintttﬁiaaanndtttﬁ
5.00cm 62.56Ton
7.50cm . 41.71Ton 60.44Ton
10.00cm 31.28Ton 45.33Ton 81.08Ton*
12.50cm - 25.03Ton 36.26Ton 64.86Ton
:16,00cm 20.85Tan 30.22Ton 54.05Ton
~-17.50cm 17.88Ton 25,90Ton 46.33Ton
20.00cm 15.64Ton 22.66Ton 40.54Ton
22.50cm 13.90Ton 20.15Ton 36.03Ton
25.00cm 12,51Ton 18.13Ton 32.43Ton
27,50cm 16.48Ton 29.48Ton
30.00cm 15.11Ton 27.03Ton
32.50cm 13.95Ton 24.95Ton
35.00cm 12.95Ton 23.16Ton
37.50cm 12.09Ton 21.62Ton
40.00cm 20.27Ton
42.50cm 19.08Ton
45.00cm 18.02Ton
47,50cm 17.07Ton
KRR R AR IR R AR R R R AR RN N AR A AR AN KRR AN AR R AR RN AR IR AR A N R kAN A R RN AR R R AR R AR AN ARk k&
SM 26.88cm 38.95¢cm 69.67cm
AR NN NN AR AR A kR R R R AN A R AR AR A AR R R R A kR R Ak A RN AN R R R AR AR AR AR R AR AN AR AR AR Rk
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm'2 para Estr.d2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm 2 para Est.#2.5,3#3,14 as= 4,07E-02cm”2/cm
8 = sep. de Est. 1.5 as= 6.11E-02cm”2/cm

S =FR Av fy / ( 3.5 b )
* REVISAR Vu < 2 FRb a ( fc* )}~ 0.5



B LA

357¢m “h= 100 cm - d='95 cm

‘DE

‘R'E.F'UER 2:0

£'c= 300 Kg/em™2

A LONGITUDINAL
*ﬂi*ﬁiﬁiﬂ*ﬂk**tt**ﬁitﬁiikikﬁk‘kiﬁi*hiﬁiiitkk*ﬁﬁitk*ﬁﬁt*A!ﬁt*hit*ﬁkhti*****ki*iii

fy= 4200 Kg/cm"2

l*ti"kt**'itk**i**i**tit**t*t*ﬁittkﬁtaiﬁiﬁi*ﬁihﬁ**!kiﬁ**i*iti*i**ikik**tiiﬁ*niﬁ
::No,",  'COMBINACIONES PE

VARILLA

* * *

1 2 F B
2. 2 #6412
L3 4 4.6
4. 2 $8 +1
5 3 #4641
6-. 5 46

7 3 -#.8

8. 2 #10

9 =2 H 6 +2
10:7-4 § 6 +1
11 .- 6 # 6

12 .-2 #8 +1
13 .-3 #8 +1
14 3 f6 +2
15 5 #6 +1
16 4 438

17 2 #10+ 1
18 3 '§8 +2
19 4 #6 +2
20 2 # 12

21 3 88 1
22 4 48 +1
23 3 # 10

24 5 %8

25 2 #8 +2
26 2 #1041
27 .- 4 #8 +1
28 -3 #10+1
29 .- 2 #12+ 1
30 .-4 4§10

31 3 412

32 3§10+ 1
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AREA MR VCR E*I
N Ton-m on Kg-cm“2

AN KRR R A RR AR KRR AR A AR K AR RN RARRAR RN RN N
10.14 35.27 8.41 1365.41E+08
10.77 37.39 8.57 1437.59E+08
11.40 39.49 8.74 1508.81E+08
12.99 44.77 9.15 1684.53E+08
13.62 46.85 9.31 1752.65E+08
14,25 48.91 9.48 1819.97E+08
15.21 52.05 9.73 1921.05E+08
15,84 54.09 9.89 1986,.44E+08
15.84 54.09 9.89 1986.44E+08
16.47 56.13 10.06 2051.12E+08
17.10 58.16 10.22 2115.09E+08
18.06 61.23 10.47 2211.29E+08
18.06 61.23 10.47 2211.29E+08
18.69 63.23 10.63 2273.60E+08
19,32 65,23 10.80 2335,28E+08
20.28 68,25 11.08 2428.10E+08
20.91 70.23 11.21 2488.27E+08
20.91 70.23 11.21 2488.27E+08
21.54 72.18 11.38 2547.86E+08
22,80 76.10 11.70 2665.3BE+08
23.13 77.11 11.79 2695.80E+08
23.13 77.11 11.79 2695.80E+08
23.76 79.05 11.95 2753.48E+08
25.35 83.89 12.37 2896.78E+08
25.98 85.79 12.53 2952,69E+08
27.24 89.57 12.86 3063.09E+08
28.20 92.43 13.11 3145.98E+08
28.83 94.29 13.27 3199.81E+08
30.72 95.82 13.76 3358.72E+08
31.68 102,60 14.01 3438.00E+08
34.20 109.081 14.42 3641.77E+08
35.16 112.52 14.42 3717.80E+08

PTG S-SOR RIS SRS ST S T ST TR S St ot
EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 ecm

As min= 9.60cm"2
As max= 57.00cm"2

1.5 FR b d (f#*¢)"0.5= 61.81Ton
2 FR b d (f*c)"0.5= 82.42Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T

b= 35 ¢m h= 100 cm d= 95 cm

ABLRA

DE

REFUERZO

frc= 250 Kg/cm"2

LONGITUDINAL
[ehatulghialiidldddio ook ieiehd hafeiedobubol el obeb oot taddioiuiabodstaloilofl bbbt oio b

fy= 4200 Kg/cm"2

D T L L e e T e STt
No. COMBINACIOHES DE

VARILLA
P T L I T T 2 2T

1 ~2 %8

2 -2 16 +
3 -4 #6

4 -2 £8 +
5 -3 d46 +
6 -5 #6

7 .~3 #8

8 2 410

9 ~2 ¥6 +
10 .-4 46 +
11 .- 6 #°6

12 -2 8 +
13 .-3 48 +
14 .-23 46 +
15 -5 #6 +
16 4 8

17 -2 #10+
i3 .-3 §8 +
19 .~-4 16 +
20 .- 2 @ 12
21 -3 §8 +
22 .-4 48 +
23 .- 3 § 1w
24 -5 #8

25 .-2 #8 +
26 .- 2 # 10+
27 -4 #8 4+
28 .- 3 {10+
29 .- 2 # 12 +
30 .~ 4 ¥ 10
31 .-3 # 12

2 -3 §10+
As min= 8.76cm"2
As max= 47.50cm"2
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EL VCR SE REDUJO UN 30 %,YA QUE:
h > 70 cm

AREA MR VCR E+4T
cm™2 Ten-m Ten -cm”2
T AT RARRRARRANR AR
10.14 35.04 7.68 1347.31E+08
10.77 37.13 7.83 1417,98E+08
11.40 39.20 7.98 1487.67E+08
12.99 44.40 8.35 1659.44E+08
13.62 46,43 8.50 1725.96E+08
14.25 48,46 8.65 1791.66E+08
15.21 51.53 B8.88 1890.24E+08
15.84 53.5) 9.03 1953.98E+08
15.84 $3.53 9.03 1953.98E+08
16.47 55.52 9.18 2016.99E+08
17.10 57.51 9.33 2079.29E+08
18.06 60.50 9.56 2172.90E+08
18.06 60.50 9.56 2172.90E+08
18.69 62.46 9.71 2233.50E+08
19.32 64.40 9.86 22931.46E+08
20.28 67.34 10.08 2383.64E+08
20.91 69.25 10.23 2442.06E+08
20.91 69,25 10.23 2442 .06E+08
21.54 71.16 10.38 2499.90E+08
22,80 74.94 10.68 2613.89E+08B
23.13 75.92 10.76 2643,38E+08
23.13 75,92 10.76 2643.38E+08
23.76 77.79 10.91 2699.28E+08
25.35 82.46 11.29 2838.06E+08
25.98 84.29 11.44 2892.17E+08
27.24 87,92 11.74 2998.96E+08
28.20 90.66 11.97 3079.07E+08
28.83 92.44 12.12 3131.08E+08
30.72 97.73 12.57 3284 .50E+08
31.68 100.37 12.79 3360.98E+08
Ja.20 107.21 13.17 3557.36E+08

1.5 FR b d (f*c)"0.5= 56.43Ton
2 FR b d (£*c) 0.5= 75.24Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

3630.57E+08



= "I'I\BLA bE REFUERZO‘LONGITUDIHAL
kii**iik*tii**ﬂki.ﬁiiiii*iiﬁ*i***i*ﬂ*iﬁkfk*i*iQtil'kii*Qﬁ*ii**t*'ﬁi*‘*ﬁ.ikfiikli
: b= 35.cm - h= 100 cm. d='95 cm f'c= 200 Kg/cm"~2 £y= 4200 Kg/em"2 -
t'ﬁtkﬁii*iiﬂi*kit*iﬁtttﬁ*k*ﬁiﬁ***ﬂﬁﬁ**tﬁﬁ*iik*ti'tiiﬁ*t***ﬁ*ﬁﬁt"ﬂi*.tﬁdﬁiﬁ*iﬁii

Na. COMBINACIONES DE o I"REA “"MR VCR E*I
""" B VARILLA —romt2cs “Ton~m - Ton - Kg-cm~2
Ak *i***i*i**ﬁt*i*‘i!*kiﬂi*tﬁiﬁﬁ*ﬁitﬁiiﬂi * ek hk ok koh ko ek e ko kW k&
=386 8.55 - 29.48 6.53 1044.00E+08
—.2: 48 . 10.14 34,70 6.87 1197.22E+08
-2 %6 +1 48 10.77 - 36.74 7.00 1255, 78E+08
-~ 4 . #6 I 211440 38.77 7.13 1313,20E+08
-2 48 1. .46 112,99 7 743,82 7.47 1453.43E+08
386 . 1.4 8 13,62 45.82 7.60 1507.26E+08
-5:4#6 1425 47.79 7.74 1560.17E+08
=388 50.76 7.94 1639.10E+08
=24 10 52,70 8.08 1689,83E+08
o= 26 4 52.70 8.08 1689, 83E+08
o= A6 T 54.62 8,21 1739.76E+08
el fie 56,53 8.34 1788,91E+08
28 e 59.4% 8.55 1862,38E+08
=3 8B 59.41 8.55 1862.38E+08
PR BERE ST N 61.29 8,68 1309,69E+08
Frde: TS S0 - DR ) 63,15 8.82 1956,31E+08
Ve B 65,97 9,02 2026.0BE+08
m 23010 4 : 67,80 9.15 2071, 05E+08
=378 67.80 9.15 2071, 05E+08
-4 6+ 69.61 9.29 2115.41E+08
=2 12700 ©73.21 9.56 2202,34E+08
3 2 B 74.14 9.63 2224.73E+08
W= 4§08t 74,14 9.63 2224.73E+08
w3 10 75,91 9.76 2267,05E+08
=5 8. g 80.32 10.10 2371.47E+08
- 8 +.2. 74710 82,04 10.23 2411.93E+08
o 2 10 +:1 #12 85.44 10,50 2491,39E+08
o4 8 +.1 410 28.20 88.00 10.70 2550.65E+08
-3 10-+:1 # 8 - --28,83 89.67 10.84 2588,97E+08
-2 312 +1 § 10 30.72 94.58 11,24 2701,30E+08
-4 10 31.68 97.03 11.44 2756.90E+08
-3 12 34.20 103,31 11.78 2898,52E+08
.~ 3 10 + 1 4 12 35.16 105.64 11.78 2950.89E+08
AR AR A R AR RN KRR R KA A AR A AR NN RN Rk A A AN AR AR R R AR AR R ARk R AR AN A AR AN RN N AN R AN R R A AR A RNk
As min= 7.84cm"2 EL VCR SE REDUJO UM 30 %,YA QUE:
As max= 38.00cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 50.47Ton
2 FR b d (£*¢) 0.5= 67.29Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TAB DE ESTRIBO
ﬁtkﬁt*‘ttﬁkitiitttﬁ*iﬂtli*iitli&inkt!ﬁiﬁﬂkﬁ!ittiiiﬁﬁktﬁkﬁllittlﬁﬂtttnti*ﬁttlﬁ'tﬁ
b= 35 cm- h= 90 cm d= 85 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
R I T

.8 #2 #2.5 3 I
RUh AR AR A AR DR R AR AR R R R A A AR AR R A AR R AR R AR R A AR AN AR A AR AR AR AR AR AR A AR AR AR AN AN AR kAR Ak &

5.00cm 55.98Ton
7.50cm 37.32Ten 54.07Ton
10.00cm 27.99Ton 40.56Ton 72.54Ton*
12.50cm 22.39Ton 32.44Ton 58.03Ton
15.00cm 18.66Ton 27.04Ton 48.36Ton
- 17.50cm | 15.99Ten 23.17Ton 41.45Ton
20,00cm 13.99Ten 20.28Ton 36.27Ton
22.50cm 12.44Ton 18.02Ton 32.24Ton
25.00cm 11.20Ton 16,22Ton 29.02Ton
27.50cm 14.75Ton 26.38Ton
30.00cm 13.52Ton 24.,18Ton
32.50cm 12.48Ton 22.32Ton
35.00cm 11.59Ton 20.73Ton
37.50cm 10.81Ton 19.34Ton
40.00cm 18.14Ton
42.50cm 17.07Ton
AA ARk R ARk R ARk kA kR A kA A N AR R AN R AR AR N R AR SRR AR AN AR R A AR AR AR A AR AR R AR I Ak Rk hhkd
5M 26.88cm 38.95cn 69.67cm
AR AR AR AR AR AR RNk AR AR A A A AR Ak R A Ak A AR A AR AR R AR AR R A AR AR Rk AR AR AR R R R Ak Rk k kR &
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm~2 para Est.#2.5,#3,#4 as= 4.07E-02cm°2/cm
S = sep. de Est. 1.5 as= 6.11E-02cm”2/cm

SM =FRAV fy / ( 3.5 b }
* REVISAR Vu < 2 FR b d { .fev }°



TABLA

b= 35 cm h= 90 cm

DE

d= 85 em

REFUERZO

flc= 300 Kg/cm“2

LONGITUDINAL
R L P

fy= 4200 Kg/cm™2

RARRAK KR RRAERRRNNR KRR R RN RN R A RN R AR AR AR R AR R A AR SRR KRR RN RN A AR RRR AR AR AR AR AR IRk &

No. COMBINACIONES DE
L

AREA

MR

VCR

E#*T
Kg-cm®2

1075.34E+08
1131.65E+08
1187.17E+08
1323.97E+08
1376.94E+08
1429.25E+08
1507.73E+08
1558.46E+03
1558.46E+08
1608.60E+08
1658.17E+08
1732.66E+08
1732.66E+08
1780.87E+03
1828,56E+08
1900.28E+08
1946.74E+08
1946.74E+08
1992, 74E+08
2083.3GE+08
2106.81E+08
2106.81E+08
2151,24E+08
2261.54E+08
2304.54E+08
2389.39E+08
2453.03E+08
2494.34E+08
2616.19E+08
2676.92E4+08
2832.83E+08

ARY cm™2 T Ton g
hkkkohkok * * * u*tiﬁ*litii*iQﬁikﬂﬁﬁt*ﬁ*'*l***t*ittiit**ﬁ*i*ﬁ*iﬁ

1. -2 8- 10.14 31.44 7.80
2 -2 6 +1 48 10.77 33.31 7.96
3. -4 6 11.40 35,18 8.13
4. -2 8 +1 §6 12.99 39.86 8.54
5 .-3 6 +1 48 13.62 41.70 8.71
6 .= 5 6 14.25 43.53 8.87
7 =3 8 15.21 46.30 9.12
8 - .-2 10 15.84 48.10 9.28
9 -2 6-+2 $.8 15.84 48.10 9.28
10 .- 4 6. +1 48 16.47 49.90 9.45
11 .- 6 6 17.10 51,69 9.61
-2 8 + 1. 410 18.06 54.40 9.86

-3 8. -+ 1% 6 18.06 54.40 9.86

-1 6 +2 48 18.69 56.17 10.03
-5 -6 _+1 §8 19.32 57.91 10.19

~4 - F-B8. 20.28 60.59 10.44
-2..#10+1 #8 20.91 62.32 10.60
~3.48,+2 46 20.91 62.32 10.60

-4 §6 +2 #8 21.54 64.05 10.77

-2 4§12 . 22.80 67.48 11.10

-3 48 +1 {10 23.13 68.37 11.18

-4 #8 +1 36 23.13 68.37 11,18

-3 410 23.76 70.06 11.35

-5 §8 25.35 74.31 11.76

-2 48 +2 {10 25.98 75.97 11.92

-2 $#10+1 §12 27.24 79.27 12.25

-4 #8 +1 {10 28.20 81.77 12.50

-3 §f10+1 #8 28.83 83,39 12.67

-2 #12+1 #10 30,72 88.21 12.90

-4 #1210 31.68 90.63 12.90

-3 4§12 34.20 96.88 12.90

-3 plo+1 35.16 99.23 12.9

2890.94E+08

32
[T AU T A S S PO+ OIS SR TS SIS IR i ey

As min= B8.5%cm’2
As max= 51.00cm"2
1.5 FR b d (f*c) 0.5 55.31Ton
2 FRbd (f*c)"0.5= 71,74Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

EL VCR SE REDUJO UN 30 %,YA QUE;

h > 70

cm



E TABLRA DE REFUERZ22O0 LONGITUDINAL
. ﬂi*ltﬂiﬁiilﬁtitﬁﬁﬁtitt*t'iﬁﬁﬂht*itikﬁkﬁﬁiﬁ'***t"ﬁﬁﬁﬁiiﬁk‘iﬁﬁiﬂﬁ*ti'iﬁﬁtikkﬂiiﬁl
‘b= 35:cm "h= 90 cm ~ 4= 85 cm . f'c= 250 Kg/cm"2 fy= 4200 Kg/cm“2
ﬁ*ﬁﬁkﬁiﬁ.ikli*i*Qiﬁﬁhﬂ.iit!ﬁlﬁﬁilti.lﬁﬁi*iiiﬁiluﬁkit.itt'i**iiiﬁti*ﬁﬁkﬁﬁitik*ﬂﬁ*

“Noy COMBINACIONES DE - AREA MR VCR E+I
VARILLA em“2 Ton-m Ton Kg-cm*“2
kﬁiilﬂiiﬁi*hﬁikﬁkﬂiﬁﬁ**ﬁitﬁﬁﬁiQ&ﬁtiﬁ‘iiiﬁ*‘ﬂ'ﬁ.ﬂﬁﬂ*iﬁﬁt*l**k'ltiﬂk*ﬁ'i**ﬁlﬁtiiﬁ!
: 1 .~ 3 #6 8.55 26.50 6.74 9174.58E407
2 -2 %8 10,14 31.21 7.12 1060.32E+08
- 3 -2 . #6 +1 %8 10.77 33.06 7.27 1115.39E+08
-4 -4 #6 1l.40 34.89 7.42 1169.64E+08
5 ~2 .88 +1 &6 12.99 39.49 7.80 1303, 20E+08
6 ~3 #6 +1 §8 13.62 41.29 7.95 1354 .85E+08
7 W~ 5 %6 14.25 43,08 8.10 1405.83E+08
8 .~ 3 §8 15.21 45,78 8.33 1482.27E+08
9 .~ 2 #10 15.84 47.55 8.48 1531, 65E+08
<10 -2 §6 +2 §8 15.84 47,55 8.48 1531.65E+08
11 .- 4 §6 +1 §8 16.47 49.30 8.63 1580,43E+08
12 .- 6. % 6 17.10 51.04 8.77 1628.63E+08
13, .-2 . 8 +1 #1210 18,06 53.68 9.00 1701.00E+08
14 .,-3 #8 +1 #6 18.06 53.68 9.00 1701.00E+08
15 .~3 §E6 +2 -8 18,69 55.39 9,15 1747.81E+08
16 -5 #6 +1 #8 19.32 57.10 9.30 1794.10E+08
17 .- 4 §8 20.28 59.67 9.53 1861, 67E+08
8 .,-2 #10+1 @8 20.91 61.35 9.68 1908.71E+08
19 .- 3 48 +2 #6 20.91 61.35 9.68 1908,71E+08
20 .- 4 46 +2 &8 21.54 63.02 9.83 1953.28E+08
21 .- 2 § 12 22.80 66.32 10,13 2041,03E+08
22 .- 3% 4§48 +1 §10 23,13 67.18 10.21 2063.72E+08
2) .- 4 #8 +1 #6 23.13 67.18 10.21 20631.72E+08
24 .- 3 #2110 21.76 6B.81 10.36 2106.71E+08
25 -5 ¢8 25.35% 72.48 1G.74 2213.35E+08
26 .-2 #8 +2 &10 25.98 74.47 10.88 2254.,88E+08
27 .~ 2 #10+ 1 # 12 27.24 77.62 11.18 2336,80E+08
28 .-4 §8 +1 # 10 28.20 80.00 11,41 2398,20E+08
29 .- 3 #§#10+1 @8 28,83 81.54 11.56 2438,04E+08
30 .- 2 #12+1 {10 30.72 86.11 11.78 2555.45E+08
31 .- 4 §10 31.68 88.40 11.78 2613,92E+08
32 -3 {12 34,20 94.28 11.78 2763.88E+08
33 3 410+ 1 # 12 35.16 96.48 11,78 2819.71E+08
i'*iﬁh!..*iikﬁi*tt*ilkk*iﬁkiiiﬁﬁt*ﬂﬁiiiﬂ*t**i*i*iﬁkik*it*itkt*tiﬂitiﬁﬂkl*i**ﬁii’
As min=  7.84cm™2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 42.50cm’2 h > 70 cm

1.5 FR b @ (f*c) "0.5= $0.49Ton
2 FR b d (f*c) 0.5= 67.32Ton
FR=0.9 PARA MOMENTO FLEXIOHNANTE
FR=0.8 PARA FUERZA CORTANTE



‘35.cm  h=-80-cm . -d= .85 cm

flte=-200 Kg/cm'2

"IADLA . DE REFUERZO

T ‘LONGITUDINAL
CRRARERRRAS RN R R AR RR AR AR RRERRAREI A AR R AR IR AR AR R RN RNk RRR R4

fy= 4200 Kg/cm~2

i*kﬁﬁ*ﬁ*t*iﬁ*kﬁ*ﬁh*iiikﬁ*ttii!ﬁﬁhﬂﬁhi*itttw'iikiktﬁAitﬁﬁﬁ*iti‘kitiﬂﬁﬁtta'kkﬂikh

“Noi - COMBINACIONES DE
VARILLA

E*I
Kg-cm“2

*tkiﬂt*ﬁi*tﬁitliﬁtkﬁtﬁﬂtiﬁﬁiﬂﬁtkittkiﬂﬁiﬁ*ikitttﬂt*ii*t*ﬁitiiﬁitﬁaﬁn*ﬂtﬂ*tttkﬁﬁt

=10 .= 346
2 2 §8
3 -2 6 4148
4. .- 4 46 :
5. =288 +1:46
6. =0 F:6 +1.%8
= 7 a5 f6
8 . ,= 348
F e R L0 T e
100 =2 5@ 6142748
S1X7: VS04 V6041 Y8
66
2 §:8 41t §il0n
30 E8 AN 6
LR RS SR B
586 + 1048
4 g8
27410 +1.4 8
3§82 46
4 86 +2 48
2 812
3.§8 +1 410
23 -4 $#8B +1 #6
24 -3 {10
257 -5 #8
26 .-2 §8 +2 10
27 .- 2 $10+1 #1212
20 -4 £8 +1 ¥10
29 3 §10+1 #8
30 2 §12+ 1 410
31 4 310

31.68

85.05

AREA MR - VCR
Ton-m Ton

~B,55 26.25 6.03
10 14 30.87 6.37
10.77 32.67 6.50
11.40 34.46 6.64
12,99 38.92 6.98
13.62 40.67 7.11
14.25 42.40 7.24
©15,21 45.01 7.45
-:15.84 46.71 7.58
~15.84 46.71 7.58
L0 16447 48.239 7.71
©17.10 50,07 7.85
18.06 52.59 8.0s8
18.06 52.59 8.05
18.69 54.23 8.19
19,32 55.85 8.32
20.28 58.30 8.52
20.91 59.89 8.66
20.91 59.89 8.66
21.54 61.47 8.79
22.80 64.59 9.06
23.13 65,39 9.13
23.13 65.39 9.13
23.76 66,93 9.26
25.35 70.73 9.60
25.98 72,22 9.74
27.24 75.1% 10.00
28,20 77.34 10,21
28.83 78.77 10.34
30.72 82.97 10.54

8179,05E+07
9362.84E+07
9814.30E+07
1025,66E+08
1133,47E+08
1174.78E+08
1215, 34E+08
1275.79E+08
1314.60E+08
1314,60E+08
1352.76E+08
1390,29E+08
1446,34E+08
1446,34E+08
1482.39E+08
1517.89E+08
1570.96E+08
1605,14E+08
1605.14E+08
1638.82E+08
1704,77E+08
1721.73E+08
1721,73E+08
1753.79E+08
1832.79E+08
1863.37E+08
1923, 35E+08
1968.04E+08
1996.91E+08
2081,44E+08
2123.24E+08

B L R R ey s S e
EL VCR SE REDUJO UN 30 '%,YA QUE:

As min= 7.0lcm"2
As max= 34.00cn"2

1.5 FR b d (f*c) 0.5= 45.16Ton

2 FR b d (f*c) 0.5= 60.21Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



. TABLA DE STRIBOS
P T T L L e T e T Y

b="35 cm h= 80 cm d=75 cn FR=0 .8 ESTRIBOS DE DOS RAMAS
AARRARAR A ARA R AR A KRR KRR AR AR AR R R A AR R R A AR AR AR R A A RN AR RN Rk Ak bk kAR bk ARk kR kA Rk
s B 2 2.5 #3 #4
KA KRR R A AN R AR AR AR AR RN RARRRRRA R R R AR R AR AR AN AR AR AR A A ARk AR AR ARk kA Ak bk d &
- 5.00cm 49.39Ton |
7.50cm 32.93Ton 47.71Ton
10.00cm 24.70Ton 35.78Ton 64.01Ton*
12.50¢cm 19.76Ton 28.63Ton 51.21Ton
15.00cm 16.46Ton 2).86Ton 42.67Ton
17.50¢en 14.11Ton 20.45Ton 36.58Ton
20,00cm 12.35Ton 17.89Ten 32,00Ton
22.50cm 10.98Ton 15.90Ton 28.45Ton
25,00cm 9.88Ton 14.31Ton 25.60Ton
27.50cm 13.01Ton 23.28Ton
30,00cR 11.93Ton 21.34Ton
32.50cm 11.01Ton 19.697on
315.00cm 10.22Ton 18.29Ton
37.50cm 9.54Ton 17.07Ton
RRARIAK AR A AR ARRAR NN AN RRAR R AARRRRRANARRAF AR RN RN AR RN R RN AR Ak
s 26.88cm 38.95cm 69.67cm
AR AR KRR R AR AR AR RN AR A AR R AR AN AR Ak AR R R A AN R AR A AR A R R AR R AR AN AR AN ARk AR AN A
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/em™2 para Estr.i2 POR CAMBIOS VOLUMETRICOS

200 Kg/cm™2 para Est.#$2.5,#3,§4 as= 4,07E~02cm*2/cm
s sep, de Est. 1.5 as= 6.11E-02cm”2/cm
SM =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc* )" 0.5



K =T A B A REFUERZO LONGITUDINAL
it.kﬁﬁt.ti'*lu"i'ﬂttﬁ**k*ht*ik'tiﬁ'itﬁﬁﬂttkiiiii*lii***ﬁ**ii**itii*ﬂkﬁtﬁiii‘ﬁil
A s b= 35:cm. -h= 8¢ cm d= 75 cm £'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2
li*ﬁ'ﬁﬁﬁﬂ**iiﬁt**iiﬁﬂiiﬁtik***iﬁ'kil*ﬁiAiii*i\ki*iuhhahﬂ*tﬂ‘ﬁhikitkﬁti**ﬁ*i*ii‘lA

NO. ~-COMBINACIONES DE AREA MR VCR E*I
VARILLA cm~2 Ton-m Ton Kg-cm®*2

**ﬁ'ﬁ**ﬂ*ﬁ*.****ﬂi'*ﬁﬁﬁ.ﬁ.kk*i**tﬁi'kﬁﬁ‘ﬁi**tﬂﬁ**ﬁkﬁtkiﬂﬁ*ﬁ*ilﬂ*ik*ﬁ***kﬁkitihilA
1 ~3.-%6 8,55 23.43 6.78 7107.31E407
2 -2 #38 10.14 27.60 7.19 8210.55E+07
3 ~2 #6 +1 4§48 10.77 29.24 7.36 8635, 64E407
N ~4 #6 11.40 39.87 7,52 9054.35E+07
5 -2 #8 +1 #6 12,99 34,95 7.94 1008.46E+08
6 =3 §6 +1 §8 13.62 16.55 8.10 1048,29E+08
7 .~5 8.6 14.25 38.14 8,26 1087.59E+04
8 ~3 #8 15.21 40.55 8.51 1146.50E+08
9 . .-2 #10 15.84 a2.12 8.68 1184.S4E+00
10 -2 #6 +2 #8 15,84 42.12 8.68 1184.54E+08
‘A1 .- 4 §6 +1 #8 16.47 43.68 8.84 1222.12E+08
12 .-6 # 6 17.10 45,23 9.01 1259.24E+08
13 5= 2- 48 +1 ¢ 10 18,06 47.57 9.26 1314,96E+08
14 .~3 48 +1 #6 18.06 47.57 9.26 1314.96E+08
15 .-3 #6 +2 #8 18.69 49.10 9.42 1351.00E+04
16 .~5 §6 +1 48 19.32 50.62 9.58 1386.63E+08
17 .-4 # 8 20.28 52,92 9.83 1440.16E+08
18 ,-2 #10+1 48 20.91 54.42 10.00 1474,.81E+08
19 -3 48 +2 #6 20.91 54.42 10,00 1474,.81E+08
20 .~ 4. §'6 + #8 21.54 55.91 10.16 1509.09E+08
21 -2 #1212 22.80 58.86 10.49 1576.57E+08
22 .-3 #8 +1 # 10 23,13 59.63 10.57 1594, 02E+08
23 .-4 48 +1 #6 23.13 59.63 10.57 1594 .02E+08
24 -3 §10 23.76 61.08 10.74 1627.06E+08
25 .-5 § 8 25.35 64.72 11.15 1709.01E+08
26 .-2 #8 +2 4§10 25.98 66,15 11.32 1740.92E405
27 .-2 §10+1 # 12 27.24 68.98 11.39 1803.84E+08
28 .-4 48 +1 &10 28.20 71.112 11.39 1850.99E+08
29 .~3 #1104+ 1 f8 28.83 72.49 11.39 1881.58E+08
30 -2 $12+1 #10 30.72 76.60 11.39 1971.69E+08
32 .-4 4§ 10 3l.68 78.65 11.39 2016.56E+08
32 .-3 §12 34.20 83.95 11.39 2131.57E+08
33 -3 #10+1 # 12 35.16 85.93 11.39 2174.38E+Q8

*tliﬁ*htt-ﬁi*iﬁi.Q.*!tiiiﬁii*ﬁ****ﬁ’!it*ilikﬁi'*ﬁ**.iiikﬁIﬁdﬁﬂtktttﬁiik*tt*tiik!A
As min= 7.S58cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
AS max= 45.00cm"2 h > 70 cm

1.5 FR b d (£*c)"0.5= 48.80Ton
2 FR b d (f*c)"0.5= 65.07Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




: No. COMBINACIONES DE

RILLA

REFUER

75 cm f'c= 250 Kg/cm"2

zZo

T AB A DE LONGITUDIVNAL
h!'.iﬁ*ﬁ*iiQ**fﬁ**kﬁ*'ﬁii*ik'ktt*ltittiﬁhiliitiiﬂtttiﬁiﬁiﬁt‘tttﬁ dede ok ik ok Aok ek ok
b=.35'cm " h= 80 cm d=
tttkﬁtﬁkl**itt*ttttttﬂttiﬁktnktiﬁiﬂ*ktiiﬁtiﬁhiikiiiﬁﬂiii'tkiiitiiAxa*iﬁiikkt*hﬁi

fy= 4200 Kg/cm"2

E*I
Kg-cm“2

o om"2
*i*i*iﬁﬁ*titi*ﬁttiktkiﬁkﬂﬁﬁt*kiiiuﬁi*i*ti#i'iﬁﬁ'kﬂtikﬁhﬁttt*ihiﬁtﬁtkiﬂkﬁ*i*iiﬁii

Y -3 46
2 w22 1.8
3 -2 #6 +1 §8
| =44 6
S -2 §8 +1 #6
6 -3 86 +1. 48
7 =5 §6
8 -3 d8
9 2 410
0 -2 #6 +2 §8
11 .-4- 46 +1 §8
12 .- 6 # 6
13 .- 2 48 +1 #10
14 .- 3 48 +1 #6
15 .-J §6 +2 48
16 -5 #6 +1 §8
17 .~ 4 #38
8 .- 2 #10+1 4#8
‘19 .-3 f§8 +2 §6
20 .- 4 §i6 +2 #8
21 .~ 2 # 12
22 -3 #8 +1 #10
23 -4 48 +1 ¢
24 .- 3 {10
2% .-5 §8
26 .-2 #8 +2 #10
27 .- 2 # 10+ 1 % 12
286 .- 4 ¥#8 + 1 #10
29 .~3 §10+1 #8
30 -2 #12+1 ¢ 10
31 .- 4 {10
32 .- 3 § 12
3 3 #1041 4§ 12

AREA MR VCR
-m

8.55 23.26 6.19
10.14 27.38 6.57
10.77 28,99 6.72
11.40 30.59 6.87
12.99 34.58 7.24
13.62 36.14 7.39
14.25 37.69 7.54
15.21 40.03 7.77
15.84 41,56 7.92
15.84 41.56 7.92
16.47 43.07 8.07
17.10 44.58 8,22
18.06 46,85 8.45
18.06 46.85 B.45
18.69 48.33 8.60
19,32 49.79 8,75
20.28 52.01 8.98
20.91 53.45 9.13
20.91 53.45 9.13
21.54 54.88 9.28
22.80 57.70 9.57
23.13 58.44 9,65
23.13 58.44 9.65
23.76 59.83 9.80
25.35 63.29 10.18
25.98 64.65 10.33
7.24 67.33 10.39
28.20 69.34 10.39
28.83 70.64 10.39
3g.72 74.50 10.392
11.68 76.42 10.39
34.20 81.35 10 9

16

3.19

.39

7010.10E+07
8088.89E+07
8504.01E+07
8912.63E+07
9916.85E+07
1030.47E+08
1068.71E+08
1125.99E+08
1162,96E+0d
1162.96E+08
1199.45E+08
1235.47E408
1289 .52E+08
1289.52E+08
1324.45E+08
1358.97E+08
1410,80E+08
1444.32E+08
1444 .32E+08
1477.47E+08
1542, 68E+08
1559.53E+08
1559.53E+08
1591.44E+08
1670.49E+08
1701.26E+08
1761.87E+08
1807.26E+08
1836.69E+08
1923,32E+08
1966.41E+08
2076.77E+08
2117,.81E+08

3 5.
hki!ﬁi**k*hﬁﬂﬁ*ﬁ**iﬁ*iikiintiii**ﬂ1ﬁ*ﬁiitﬁhtkkﬁiiAﬁiﬂtﬁiﬂ**k***ﬁ*i*i*ki*ﬂtttkiﬂi
EL VCR SE REDUJO UN 30 %,YA QUE;

As min=

6.92cm"2

As max= 37.50cm"2
1.5 FRb d (E*C) 0.5= 44.55Ton
2 FR b d (f*c) 0.5= 59.40Ton
FR=0.9 PARA MOMENTO FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE

h> 70

cm



TN A DE R
i ti*iﬁ*tiii'ﬁk***ﬁt*'itﬁi'tﬂi‘ﬁ*ﬁkitﬁt*ﬂi*ﬁiiﬁiiii
P4 b=:35.cm h= BO cm

d= 75 cm

f'c= 200 Kq/cm 2

ERZO

L O N G ITUDI N A L

fy= 4200 Kg/cm 2

. kti*kiitiiQh#iiﬁti.iitiﬁﬁtttﬂ*tﬁ.itkitﬂkhAiAiiﬁk*thﬁii*.tﬁiﬁiﬁﬁtiﬁitﬁi**it.ﬂﬁﬁ'i

3

VANNUUAVNIUNAIVUUNQAANNUNUNARR

No.: " COMBINACIONES DE

AREA

MR

{6 8,55 23.02
%8 10,14 27.03
6 +1 #8 10.77 28.60
46 11.40 30.15
#8 +1 46 12,99 34.01
46 +1 #8 13.62 35,52
i6 14.25 37.01
i8 15.21 39.26
_# .10 . 15,84 40.72
6 +2-48 15.84 40,72
§6 +1 §8 16.47 42.17
#6 . 17.10 43.60
48 +1°% 10 18.06 45.76
#§8 +1. ¢ 6 18.06 45.76
#6 +2 #8 18.69 47,16
46 +1 #8 18,32 48,55
[ 20,28 50.64
§10 +1 # 8 20.91 51.99
i8 +2 86 20.91 51.99
.86 +2 # 8 21,54 53,33
i 12 22.80 55.97
§8 +1 § 10 23.13 56,65
848 +1 §6 23.13 56,65
4 10 23.76 57.95
§8 25.38 61.15
48 +2 § 10 25.98 62,40
§ 10 + 1 # 12 27.24 64.85
48 +1 4§10 2B.20 66.69
# + 1 82 7.87

VCR

5.54
5.87
6.01
6.14
6.48
6.61
6.75
6.95
7.08
7.08
7.22
7.35
7.56
7.56
7.69
7.82
8.03
8.16
8.16
8.30
8.56
8.63
8.63
8.77
9.11
9.24
9.30
9.30

E*T
Kg-cm*2

VARILLA cm’ Ton-m Ton
'litat*niﬁttii*niﬁﬂittﬂﬁt*tﬁtlﬁﬁﬁttikiktﬁﬁtktnkniiia**itkiﬁiﬁtttku'*aitaﬁtﬁtﬂtttt

6206.25E+07
7089.63E+07
7425.72E+07
7754.53E+07
8554.38E+07
8860.23E+07
9160.21E+07
5606.59E+07
9892.81E+07
9892.81E+07
1017.40E+08
1045.02E+08
1086.22E+08
1086.22E+08
1112.69E+08
1138.72E+08
1177.60E+08
1202.62E+08
1202,62E+08
1227.25E+08
1275.40E+08
1287.78E+08
1287.708E+08
1311.15E+08
1368.65E+08
1390.88E+08
1434.43E+08
1466.84E+08
1487.76E+08

29 10 8 8 9.30
itiiiﬁ*ﬁtifhi*kﬁakﬂnﬁﬁ*ﬂtiit**k!hltiﬁkiiikihiiti*tkk!lﬁttﬁhtiitk‘tttiiﬂaﬁih*iti.
EL VCR SE REDUJO UN 30 3%,YA QUE;

. As min=

6.19cm"2

As max= 30,00cm"2

1.5 FR b d (f*c) 0.5= 39.B4Ton
2 FR b d (f#c) 0.5= 53.13Ton

FR=0.9 PARA MOMENTC FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

em



TAB LA DE.

CRARRRERRRK

ESTRIBOS

9.54Ton

4 * ¥ HAAR R RAR AR AR RN R AR R AR R AN AR R R AN AN AR AR AR Rk
: b= 35'cm . h= 70 cm d= 65 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
»ﬁ‘k** A b * & * dede e ok ek v o e Aok kX LR 2] ok
- S #2 $2.5 3 #4
ki kA kR ANk kA ok ke h Ak k kA b hhkhhhh
+5.00cm 42.81Ton
7.50cm 28.54Ton 41,35Ton
10.00cm 21.40Ton 31.01Ton 55.47Ton*
12,50cm 17,12Ton 24.81Ten 44.38Ton
15.00cm 14.27Ton 20.68Ton 36.98Ton
17.50cm 12.23Ton 17.72Ton 31.70Ton
20.00cm 10,.70Ton 15,.51Ton 27.74Ton
22.50cm 9.51Ton 13.78Ton 24.65Ton
25.00cm 8.56Ton 12.41Ton 22.19Ton
27.50cm 11.28Ton 20.17Ton
30.00cm 10.34Ton 18.49Ton

cm on
AR RARKRAAREAERRNFARRRR I ARARRA KRR RN RRRA KRR IR A RN A KIRARKRRAAR RN RN RRARN R IR AR AR

SN

26,88cm

38.95cm

69.67¢cm

KRR AARR AR R AR ARk A AR kKRR AR AR R AR AR AR Rk kR AR R AR AR Ak R AR ARA AR AR AR AR R AR R R AR Rk AR A A2

NOTAS:

£fy=2530 Kg/cm®2 para Est.#2
fy=4200 Kg/cm™2 para Est.42.5,73,54

=sep.

de Est

st.
SM =FR Av fy / ( 3.5 b )
* REVISAR VYu < 2 FR b d ( fo* )"

0.5



SRS A'B LA DB R
*ﬂii.*iit'hkﬂ Q*i*ii**“ﬁﬁﬁ*'**itﬁ.*Qii*‘liiﬁ*ﬁh.iiﬁﬂt**ihiiilt*tihiit*tkit*ii*i

“ be"IBcm  he 70 cm

d="65 cm

LONGITUDINAL

tttﬁiiit*i*ik‘iti*lﬁ*ﬁiﬁﬂﬁt*ﬁihitit*l*kilﬂ.iﬁi*iﬁ*itﬁ*‘ﬁi*.hiﬁi*t*khtkkii*i*tika

COMBINACIOHES DE

VARILLA
hokokk
2-#:6 +1 #8
445 +1 46
4. 46
345 4+ 46
6 45
3 #6 +2 ¥5
S #5°'+1- 46
2 48 +1 46
4. 46«1 45
I F6 4+ 1048
4-:45°+°2 46
788 :
5.4 6 °
345 4+ 3 86
34800
25 -4 # 6. +42 45
267 .= 2 7410 .
27 2V 86+ 20 48
28 0= 5.8 6.4+1 §5
29 7.4 § 64 178
30 =686, -
IR 2B 4 1 410
32 -3 48 +1 46
233 0-3 46 +2 48
34 .<5.§6 +1 48
35 .- 4.4 8
36 .- 2 §104+:1 48
37 .- 3 8 +2 #6
36 .- 4 §6 +2 #8
239 .= 2 0§22
40 .~ 3 §8 +1 #£10
41 -4 §8 +1 #6
42 .- 3 410
4 .~-5 §i8
44 -2 #8 +2 ¥10
45 -2 §10+ 1 4 12
46 4 #8 +1 #1310
a7 3 #10+1 48
48 .~ 2 F12+ 1 4§10

. "
.- i

s

EaFh Ak A RNk Rk kh bk hhdw) v
As min= 6.57cm"2
As max= 39.00cm"2
1.5 FR b d (£f*c)"0.5= 42.29Ton
2 FR b d (f*c) 0.5= 56,39Ton

10 +

1

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

f'c= 300 Kg/em"2  fy= 4200 Kg/cm'2
AREA MR VCR E*T
cm*2 m Ton Kg-cm”2
ﬁ.*niﬁﬁ*QtﬁQ!Qti*ﬁtﬂﬁitiﬁﬁii*ii**ii'iﬁ*t*
10.77 25,17 9.64 6329,91E+07
10.77 25.17 9.64 6329.91E+07
11.40 26.56 9.88 6632.45E+07
11.64 27.09 9.97 6746,45E+07
11.88 27.62 10.06 6859.77E+07
12.51 29,00 10.29 7154.12E+07
12.75 29.52 10.38 7265.09E+07
12.99 30.04 10.47 7375.44E+07
13,38 30.88 10.61 7553.44E+07
13.62 31.40 10.70 7662.18E+07
13,62 31.40 10.70 7662,18E+07
-13.86 31.92 10.79 7770.34E+07
14,25 32,75 10.94 7944,84E+07
14:.49 33.27 11.03 BOS1.47E+07
15.21 34.80 11.29 B368,03E+07
15.36 35.12 11.35 8433.36E+07
15.84 16.13 11,53 8641.01E+07
15,84 36.13 11.53 8641,01E+07
16.:23 36.95 11.67 8808,18E+07
16:47 37.45 11.76 8910.3BE+07
17.10 38.76 12.00 9176,27E+07
18.06 40.75 12.35 9574.98E+07
18.06 40.75 12.35 9574,98E+Q7
18.69 42.04 12.59 9832,.55E+07
19.32 43.32 12.82 1008.70E+08
20.28 45.26 13.18 1046.85E+08
20,91 46.51 13.41 1071.59E+08
20,91 46.51 13,41 1071.S9E+0D
21.54 47.77 12.65 1096.00E+08
22.80 50,24 14.10 1144.00E+0B
23.13 50.88 14.10 1156.40E408
231.13 50.88 14.10 1156.40E+08
23.76 52.10 14.10 1179,87E+08
25,35 55,14 14,10 1238.01E+08
25.98 56.33 14.10 1260.62E+08
27.24 58.68 14.10 1305.1GE+08
28.20 60.45 14.10 1338.50E+08
28.83 61.59 14.10 1360.10E+08
30,72 64,99 14,10 1423.68E+08
31.68 66.68 14.10 1455.29E+08
J4.20 71.03 14.10 1636,18E+08
35.16 72.64 14.10 1566.25E+08

HEK KRR AR RN IR R AR I AN R AR NR AR R AR RN R I AN A KRS h b



) e TABLA D E- REFUERZO LONGITUDINAL
KRRRRARR AR AR KA R R AR A AR AR AN RN AR A AR A AR KR AR R R R A AR ARk kR AR AR Rk kA kA kA k kA kkhh k&

E b=:35:cm:-h=. 70.cm "~ d= 65 cm E'c= 250 Kg/cm™2 fy= 4200 Kg/cm™2
B I TN T T

No . COMBINACIONES DE AREA MR VCR E*I
VARILLA cnt2 Ton-m Ton Kg-cm®2
kR AR R AR * kA Ak R RARRKR RN AR AR N AR A A A ARk hh
28 5 6.+ 1745 16.23 36,36 10.66 8634.93E+07
29 4 .46 148 16.47 36.85 10.74 8733.95E+07
- 30 6 6 - 17.10 38,11 10.95 8991.46E+07
<31 2 48 +717:4720 1"18.06 40.02 11.28 9377.32E+07
132 378 8 4 L1TigYET 18,06 40.02 11.28 9377.32E+07
32 3§:6-4:2 .§.8 18.69 41.26 11.49 9626.41E+07
34 586+ 1y §°8 19,32 42,49 11.71 9872.35E+07
s LI O DA e 20.28 44.34 12,01 1024.12E+08
36 278710 +°1 7 4.8 20,91 45.54 12,24 1047.9GE+08
37 3oiid s+ 2 He -20.91 45.54 12.24 1047.96E+08
8 4. 4:67 + 2.:§.8 21.54 46,71 12.46 1071.51E+08
39 2.78.12 - R 22.80 49.08 12.87 1117.79E+08
40 R L BE W0 R ) 23,13 49.69 12.87 1129.74E+08
41 4. 4B SR T E 23,13 49.69 12.87 1129.74E+08
42 340100000 : 23.76 50.85 12.87 1152.34E+08
43 RE-ARTE O R e B . 25,35 53.71 12.87 1208, 28E+08
44 2: 48 o 20410 25.98 54.83 12.87 1230.03E+08
45 2 410 + 1° 412 27.24 57.03 12.87 1272,.82E+08
46 4 48 + 1 #°10 28.20 58.68 12.87 1304.82E+08
47 3§10 +.1 %8 28.83 59.75 12.87 1325,55E+08
48 2 #12+1 #1210 30.72 62.89 12.87 1386.51E+08
49 4 § 10 31.68 64.45 12.87 1416.78E+08
* * hhkhhhkkhhhhhhkhhkhkkrkhhhhhkkhkhkhhhdkrkkh bk dhkkkhkkd

As min= 6.00cm’2

As max= 12.50cm"2

1.5 FR b d (f*c)"0.5= 18.61Ton
2 FR b d (f*c)~"0.5= 51.48Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AAR R RRR I kAR AR KRR R RN R R RN AR RN R AR R R R AR AR AR R R AR AR AR AR AR AR kAR R AR R R AR R AR A AR Rk AR
b= 35 ¢cm h= 70 cm  d= 65 cm f£'c= 300 Kg/cn“2 fy= 4200 Kg/cm"2

ARk AR AR KRR AR A R AR AN AN AR AR A AR AR R A IR AR AR Rk kA kA ke kR Ak kW kA ARk Ak hk

No. COMBINACIONES DE AREA MR VCR E*I
cm°2 Ton~m Ton Kg-cm*2
AR ARRKR K AN AR AR AR R kAR A AR R RN AR RR RN R AR ANk kAR AR Ak ARk kR h kb hhkh Ak kK
1 -2 5 +1 §6 6.81 16,22 8.17 4304.32E+07
2 2 46 +1 #5 7.68 18,21 8.49 4769.66E+07
3 4 45 7.92 18.76 8,58 4895, 84E+07
4 3 #6 8.55 20.19 8,82 5222.80E+07
5 3 5 +1 86 8.79 20.74 8.91 5346.79E+07
[ 2 §5 +2 #6 9.66 22.70 9.23 5784.71E+07
7 5 #5 9.90 23.23 9.32 5903.95E+07
8 -2 #8 10.14 23.77 9.41 6022.44E+07
9 -3 #86 +1 15 10.53 24.64 9.5% 6213.37E+07
BERRKAARAKRARKRE KR H A RR I AARRRR KRR ARAARAR RN AR KRN A RERRRIRAR KR RA kIR A AR AR b

CONTINUA



N ~ :
»:ATABLA,.;VD‘E.AREFUERZO‘LON’GITUDINAL
A b i KWk kk ok RAAK RN ARRANRANR AN R AR AN RN AR A A kAN AR A
. b=.35 cm’ h="70 cm’" “d= 65 cm fle= 200 Kg/em™2 fy= 4200 Kg/cm"2
*ilﬂiﬂhﬁt*tiﬁ'liﬁ*iiﬁlﬁkhiﬂﬁﬁikkt*iiﬁﬁkiit*tittii!ik.i**ﬁ**'iiiihﬁ**kkﬁtﬂﬁkkk'it

ek NO. COMBINACIONES DE AREA MR VCR E*I
: o " VARILLA cm’2 Ton-m Ton Kg-cm“2
SRRk Rk k ok ok }ntﬁikdﬁﬂ * AR RRR KRR R AR RRR R AT AR R R AR RN RRARRARAR I AR R h kAR RN AR AL
- 43 #6 23.13 47.91 11.51 9214 .48E+07
44 23.76 48.96 11.51 9376.50E+07
45 . 25.15 51,57 11.51 9774,54E+07
46 .- 2 §#8 +2 # 10 25,98 52.58 11.51 9928,13E+07

ﬁt*‘kﬂtiit‘ﬁk*iiﬁﬁ*iﬁit#lﬁ*ﬂlﬁtaﬁtt*ﬂthitiikﬁﬂﬁtiﬁtt*ulﬁ*iitiﬁiiitlit.hit.ﬁkk*iﬁ
"As min= 5.36cm"2
As max= 26,00cm"2
‘1,5'FR b d (f*c)“0,5= 34.53Ton
2 FR b d (f*c)°0.5= 46.04Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTAHTE

TABLA DE REFUERZO LONGITUDINAL

B R e e e s R Y ety
b= 35 cm h= 70 cm d= 65 cm flc= 250 Kg/cm"2 £y= 4200 Kg/cm"2

AR R AR AR R AR AR R A AR R AN R AR R AR AR kAT R R AR R A kR ARk R A AR R Ak h kA kb Ak kbR ok

Mo. COMBINACIONES DE I\REA MR VCR E+I
VARILLA cm’2 Ton-m Ton Kg~-cm®2

iiiQniiﬁiﬂ*ikﬁﬁﬁ*ﬁiitiiitﬁkiiiiiﬁﬁtfﬁ*ﬁ‘tiﬂﬂitlkiﬁittllkiﬂiiﬁ*ﬁﬁthliihi‘tiiktﬁtt
1 -2 #5 +1 #6 6.81 16.11 7.46 4247,75E+07
2 -2 46 +1 &5 7.68 18.08 7.75 4703.31E+07
3 -4 #5 7.92 18.62 7.84 4826,75E+07
4 — 3 46 8.5% 20.03 8.05 5146,39E+07
5 -3 #5 +1 #6 8.79 20.57 8.13 5266.56E+07
6 -2 §5 +2 46 9.66 22.49 8.43 5695.11E+07
7 -5 #5 9.90 23.02 4,51 5811,46E+07
8 -2 88 10.14 23.54 .59 5927.03E+07
9 =3 #:6 %1 %5 10.53 24.39 8.72 6113,20E+07
- 210 o =i2 o d 6t 1h - 8 10.77 24,91 8.80 6226.78E+07
11 -4 §5 +1 46 10.77 24.91 8.80 6226.7BE+07
4 F 60 - 11.40 26.28 9.02 6521.,51E+07
3..85: + 2 -#.6. 11,64 26.79 9.10 6632.50E+07
6 . 4:8 11.88 27.31 9.18 6742,82E+07
I 6.+ 2 45 12.51 28.65 9.39 7029,21E+07
S 85+ 1 .# 6 12,75 29,16 9.48 7137.13E+07
2 #4:.8B.+1 %6 12.99 29.67 9.56 7244.41E+07
4 46 +1 #5 13.38 30.49 9.69 7417,41E+07
3 4.6 +1 38 13.62 30.99 9.77 7523.07E+07
4 25 +2 #6 13.62 30.99 9.77 7523.07E+07
7 &5 13.86 31.49 9.85 7628.12E+07
5 § 6 14.25 32.30 9.98 7797.57E+07
3 ¥5 +3 46 14.49 32.80 10.07 7901,09E+07
R 15,21 34.28 10,31 8208.23E+07
4 =6 +2 ¢5 15.36 34,59 10.36 8271,.59E+07
2 410 15.84 35.57 10,52 8472.92E+07
2 26 -+2 @48 15.84 35.57 10.52 8472,92E+07
KRARAARRKR AR AR RN R AR AR A A AR A ARk kR RN RA R AR ARk kR AR AR A AR AR kA Ak

CONTINUA



TABLA b.E REFUERZO
ER AR KRR AR AR AR AR AR R RR AR AN N AR A E AR AR R AR AR AR AR RAN KRR R AR R AR AR AR AR AR NI RR

cm®2 fy=.4200 Kg/cm'2

LONGITUDINAL

E*I
Kg-cm® 2

3274,25E+07
3385,63E+07
3778.44E+07
4155.44E+07
4256.87E+07
4518.17E+07
4615.90E+07
4962, 22E+07
5055.67E+07
5148, 24E+07
5296.88E+07
5387,26E+07
5387.26E+07
$620.74E+07
5708.29E+07
5795.09E+07
6019.48E+07
6103 .6BE+07
6187.20E+07
6321,49E+07
6403.26E+07
6403.26E+07
6484,39E+07
6614.89E+07
6694 ,3BE+07
6929.27E+07
6977.54E+07
7130.52E+07
7130.52E+07
7253,18E+07
7327.95E+07
7521.72E+407
7810.2)E+07
7810.23E+07
7995.33E+07
8177.21E+07
8448.42E+07
8622.66E+07
B8622.66E+07
B794.04E+07
9128,60E+07

. = 35 cm- he 70 on d= 65 cm frle= 200 Kg/
)lknkili*ki*iitk*ktkti*tiﬁikilﬁlliilAkttbnaAnAnﬁAiliiitlﬂt*tiAktnlﬂtttttﬁtkkikﬁi
No. . COMBINACIONES DE AREA MR VCR
VARILLA cn"2 Ton-m Ton
ﬁiltltﬁ*ﬁi**i**'iﬁﬂﬁliiiﬂkﬂ'ﬂAt*.‘itti***tttttiitdkiitittttt**inittktit*iﬁikkkﬁil
1:..,-2 #6 5,70 13.46 6.33
2 .~3 #5 5.94 14,01 6.41
3. - .-2 #5 +1 46 6.81 15.96 6.67
4. .~2 46 +1 @5 7.68 17.89 6.94
5. 4 f.5 7.92 18.41 7.01
6 3 46 8.55 19.79 7.20
7 3 4.5 1 8.79 20.31 7.27
8 2 45 +2.46 9.66 22.18 7.54
5 #:5 o 9.90 22.69 7.61
2 %8 : 10.14 23.20 7.68
3° F6- 4.1 §-5 710,53 24.02 7.80
2 #6 +1:4°8 10.77 24.53 7.87
4 45 16 $10,77 24.53 7.87
4 #°6-0 . . 11.40 25.84 8.07
3 5 w20 § 6 11.64 26.34 8.14
FEA-IE N B e 11.88 26.84 8.21
17 -3 8.6 4208550 12.51 28.13 8.40
18- =5 #°5 #1046 12,75 28.62 8.47
19 =2 5§ 8 W+ 1d 6 12.99 29.10 8.55
200 =40 TH 6L S 13.38 29.89 8.67
21 .-3 d46 - +1. 4.8 13.62 30.37 8.74
227 .-4 §.5-4+2 §6 13.62 30.237 8.74
23.-.-7 #5 13.86 30.85 8.81
24 -5 4.6 14.25 31.63 8.93
25 .=~3 #5 +3 46 14.49 32,10 9.00
26 .-3 48 15.21 33,51 9.22
27 =4 #6.+2 45 15.36 33.81 9.27
28 0= 2§10 - 15.84 34.73 9.41
29 -2 #6 +2 &8 15.84 34.73 9.41
30 -5 §6 +1 &5 16.23 35.48 9.53
31 ~4 B6 +1 #8 16.47 35,94 9.60
32 -6 46 17.10 37.14 9.80
33 2 #8 +1 4§10 18.06 38.93 10.09
34 3§88 +1 £6 13.06 38.93 10.09
35 3 46 +2 #§8 18.69 40.10 10,28
36 5 §6 +1 #8 19.32 41.24 10.47
37 4 #8 20.28 42,97 10.76
38 2 F10+1 #8 20.91 44,08 10.95
39 3 318 +2 %6 20.91 44.08 10.95
40 4 #6 +2 8 21.54 45,19 11.13
41 -2 § 12 22.80 47.35 11.51
3 #8 23.13 . 51

9214,48E+07

1 1.
tttitiklt**ﬁ*&k&iﬁ*iﬁhikk*itkiﬁ-.ﬁkﬂtkﬂ**ii*ﬁl**itik**ﬁ*ttth\ﬂtk*i*ﬁi*tk*iinﬂ.iii
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TABLA DE

ESTRIBOS

KRR AR A A AR SRR IR RN A R AR R kKRR kR RK R ARk R ARk AN AR AR AR AR ARk Rk KRR ARk RN R A AR
FR=0 .8 ESTRIBOS DE DOS RAMAS
L R R R L L T ]

b= 35 cm

h= 60 cm d= 55 cm

S #2 #2.5 #3 #a
L e e L

34.99Ton
26.24Ton
20.99Ton
17.49Ton
15,00Ton
13.12Ton
11.66Ton
10.50Ton

9.54Ton

46.,94Ton*
37.55Ton
31.29Ton
26.92Ton
23.47Ton
20.86Ton
18.78Ton
17.07Ton

L L R Ly T T e T A e

5.00cm 36.22Ton
7.50cm 24.15Ton
10,00cm 18.11Ten
12.50cm 14.49Ton
15.00cm 12.07Ton
17.50cm 10.35Ton
20.00cm 9.06Tan
22.50cm 8.05Ton
25,00cm 7.24Ton
27.50cm
SM 26.88cm
* SRk hkkA
NOTAS:

fy=2530 Kg/cm™2 para Est.d2
fy=4200 Kg/em”2 para Est.#2.5,#3, #4

s =sep.

de Est.

SM =FR Av fy / ( 3.5 b )
* REVISAR WVu< 2 FRbd ( fcx )* 0.5

38.95cm

69.67cm

AR ARRERRRNAR AR I I AR KRR NN RAR KA RI KA RARRRA N AN RRIR R AR AR



. T:AB:L'A

;b= 35.cm. h= 60 cm

DE

d= 55 cm

REFUERZO

f'c= 300 Kg/cm"2

LONGITUDIHNAL
R e L L R L R L L R e L TR R LR T2

fy= 4200 Kg/cm~2

i*t‘htt‘«‘tkﬁtiiﬁﬁititiitiinatﬁﬁi'ﬂttﬂi‘iti*iiﬁﬁtt*itn**ﬁﬁtttﬁtint'ﬁhihtiikitﬁﬁh
tia. COMBINACIONES DE

AREA

E*T
Kg-cm™2

o VARL cm-2 Ton-m Ton
ﬁﬂtiiii**i.ﬁlﬁl’*iﬁﬁtkﬁﬁ*ﬁ'ﬁiﬁiiﬁitiﬂiﬁ*ﬁﬁ.k*ﬁik‘liiﬂii****ﬁﬁ**t.**ﬁ*ﬁ'i*ihtitliii

27 4 #6 +2 15,36
28 2 %1 15.84
29 2 #6 +2 §8 15.84
30 5 §6 +1 #5 16.23
31 4 #'6 . +1 §8 16.47
32 6 4.6 17.10
33 2 §£8 +1 §10 18.06
34 3 48 +1 46 18.06
35 3 §6 +2 ¥8 18,69
36 5 #6 +1 #8 19.32
37 4 48 20.28
38 2 - 4#10+1 #8 20,91
39 3 §8. . +2 36 20.91
40 4 §6 +2 §8 21,54
41, 2 #.12 22,80
42 3 #8 +1 ¢ 10 23.13
43 4 §8 +1 46 23.13
44 3 4§10 23.76
45 5 §.8 25.35
46 2 §8B +2 §10 25.98
47 2 #10+1 #1312 27.24
48 4 48 +1 ¢10 28.20
49 3 §F10+1 §8 28.83
50 2 #1124+ 1 410 30.72
5 4 81 31

MR VCR
29,31 + 10.48
30.14 10.66
30.14 10.66
30.81 10.81
31.23 10.90
32,30 11.13
33,92 11.49
33.92 11.49
34,97 11.72
36.02 11,93
37.59 11.93
38,61 11.93
38.61 11.93
39,62 11.93
41.62 11.93
42.14 11.93
42.14 11.93
43,12 11.93
45.56 11.93
46,51 11.93
48,38 11.93
49.79 11.93
50.70 11.93
53.37 11.93

5823.86E+07
5964 .20E+07
5964 .20E+07
6077.09E+07
6146.07E+07
6325.39E+07
6593.93E+07
6593.93E+07
6767.17E+07
6938.14E+07
7194.44E+07
7359,95E+07
7359.95E+07
7523.42E+07
7844.41E+07
7927.21E+07
7927.21E+07
8083.87E+07
8471.28E+07
8621.73E+07
8917.68E+07
9138.8BE+07
9282.10E+07
9702 87E+07

911.70E+07

1 o] 54.70 11.93
ﬁlauﬁ**kiikkﬁ**ﬁt'tﬁtﬁiiii*i**iiiﬂ'ﬂtﬂi*ﬁhﬁﬁQih*iiitxhkiiﬁhik*li*kﬁﬁikﬂki*iiiiﬁi

As min= 5,56em’2
As max= 33,00cm”2

1.5 FR b d (f*c)"0.5= 35.79Ton
2 FR b d (f*c)“0.5= 47.72Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE



LA DE REFUERZO LONGII‘UDIN
‘kiﬁkAiiakikﬁ*at*inﬂtk*tiitﬁﬁt**ﬁuhikitnttA&ihtﬁintiktﬂtliltk*iﬁk**taiitﬁiakiaht«
b= 35 cm h="60 cm d= 55 cm f'c= 1250 Kg/em 2 fy= 4200 Kg/cm"2
k*kik’iﬁdﬁﬁﬂﬁﬁ*iiiﬁiﬁﬁkk'ﬁ.*iﬁikﬁﬁki‘iili*.iﬁﬁ*iktiki*ﬁ*ti*ii*iﬁliiA.ﬁiii‘lﬁﬁt*.

No. COMBINACIONES DE - - AREA MR- VCR E*Y
. SO VARILLA -emt2 Ton-m Ton Kg-cm©2
RAk R AR R R R IR R R AN AR RN R Rk kR AR AR R R AR R R IR AR AR AR AN AR RN AR AR R AR AR AR A AR AR Rk h Ak
2i43 7 -4 48 +1 §6 23.13 40.95 10.89 7730,48E+07
44 ,~3 #.10 23:.76 41.87 10.89 7880.88E+07
457 ., 5 &8 25.35 44.13 10.89 B252,49E+07
46 -2 +8 +2 #10 25,98 45.01 10.89 8396.67E+07

47 -2 410+ 1 312 27.24 46,73 10.89 8680.09E+07
ARRRRRRRAFRRARNRRRRAR KR RRRRRNARRA KRN KRR AR AR R A AR KN R AN R AR R AR R RAR RN AR RN RN AN

As min= 6.07cm’2

As max= 27.50cm"2

1.5 FR b d (f*c)°0.5= 32.67Ton

2 FR b d (£*c)"0.5= 43.56Ton

FR=0.9 PARA MOMENTO FLEXLOHANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA bE REFUERZO LOHRGITUDINAL
L R L L LR T L e P T

b= 15 cm h= 60 cm = 55 cm f'o= 300 Kg/em'2 fy= 4200 Kg/cm 2
RARERN R R AR TR AR KF ARk AR RRARRARRRR A KRR E K NRAR AR R K RARA KKK b AR AR AN KRR KRR AR RN KAN NS
No. COMBINACIOHES DE AREA MR VCR Ex*X
VARILLA em”2 Ton-m . Ton Kg-cm®2
AR AR R AR AR Rk KR A AR R AR A kR R R AR RR N R R AR A AR R KRR K IR KRR R RN AR R KRR ARA AN Nk kR Ak kk
1 -2 %6 5.70 11.49 6.89 2583.45E+07
2 .~ 3 #5 5.94 11.96 6.98 2676.43E+07
3 =2 35 +1 6 6.81 13.84 7.30 3006.63E+07
4 -2 #6 +1 5 7.68 15,31 7.63 3326.86E+07
5 .~ 4 #5 7.92 15.77 7.72 3413,56E+07
6 ~3 46 8.55 16.96 7.95 3637.97E+07
? =3 85 +1 §6 8.79 17.42 8.04 3722,30E+07
8 =2 35 +2 46 9.66 19.05S R.36 4022.83E+07
9 =5 #-5 9.90 19.49 8.45 4104.37E+407
10 .- 2 %8 10.14 19.94 8.54 4185, 35E+07
11 .-23 #6 1 5 10.53 20,66 8.69 4315.75E+07
122 -2 46 +1 #8B 10.77 21.10 8.78 4395, 29E+07
13 .,-4 45 +1 §6 10.77 21.10 8.78 4395.29E+07
14 .- 4 76 11.40 22.26 9.01 4601.57E+07
15 .-3 45 +2 #6 11,64 22.69 9.10 4679.22E+07
16 .- 6 §5 11.88 23.13 9.19 4756,38E+07
17 .- 3 46 +2 %5 12.51 24,27 9.42 4956, G1E+07
18 ,-5 35 +1 36 12.75 24.70 9.51 5032.03E+07
19 .- 2 48 +1 #6 12.99 25.13 9.60 5106,99E+07
20 .-4 26 +1 &5 13.38 25.8) 9.75 5227.83E+07
21 .-3 46 +1 #8 13,62 26.25 9.84 5301.62E+07
22 ,-4 #5 +2 46 13.62 26.25 9.84 6301, 62E+07
23 ,-7 #5 13.86 26.68 9.92 5374.96E+07
24 -5 &6 14.25 27.37 10.07 5493,23E+07
25 .- 3 #5 +3 46 14.49 27.79 10.16 5565.46E+07
26 .-3 #8 . 29.05 10.43 5779.69E+07
AR IR R AR AR Rk R Rk AN AR R R R R AR R AR R R R AR AR AR AR AR R R R AR AR AR AR A NN AR AR b AR AR R AR Ak kb
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o TAB LA
-*aﬁap*n

DE

1 2§ 6
2 3.4 5
3 245 +
4 274 6+
5 4. 45
L6 =3 #6
7 = 3. 45 +
8 -2 #8504
9 =5 § 5
10 -2 88
117 4-3 46 -+
12 ,- 2 86 4
4 # 5.+
446"
3 4.5 +
6 45
346 7+
5..4.5 +
2 #8 +
4§66 +
3§56+
4 5 +
7 &5
5 # 6
i I EE O+
3 &8
4 46 +
2 410
2 46 +
5 46 +
4 46 +
6 # 6
2 #8 +
3§48 +
3 6 +
36 -5 #6 +
37 -4 48
8 -2 %10+
39 -3 #8 +
40 -4 F 6 4+
41 .- 2 # 12
2 -3 48 +

NORE e N s

NN

MR RN

NN

t357em i h=:60-cm

. S e
aDuaayn o aow

seataa meaa e az,
LXER

.

(LYY

o

3

w

o

Coar

Do®

REFUERZO

LCHGITUDINAL
tt‘i*ﬁﬁﬁﬁiii&iﬁihatiktatittitﬁtt*tﬁtiik*ﬁﬁtﬁihni

+55-em” < £1c=:250 Kg/em~2

fy= 4200 Kg/cm"2
Qt**.*t*iﬁ*iﬁ‘ﬁi.i*ﬁ'iiiiniﬁﬂitﬂﬂ*ii*i*ﬁ*ﬁ!it‘ﬁﬁﬂtﬁt.iﬁiii*ﬁ**ﬁ*iiil‘ltﬁitlti*ﬁﬁ
*No i COMBINACIONES  DE
VARILLA cm*® T
B #itiﬂ*k(‘ﬁi*it*iﬁﬁiiﬁliﬁﬂ.itt**iiﬂ*k*‘*lil.itii‘ﬂi*ilﬁﬂ**ﬂ'*.*iiﬂ**it‘ﬂt*ﬁiiitﬂi

AREA MR VCR
5.70 11.42 6.29
5.94 11.88 6.37
6.81 13.54 6.67
7.68 15.18 6.96
7.92 15.63 7.04
8.55 16.80 7.26
8.79 17.24 7.4
9.66 18.84 7.63
9.90 19.217 7.72

10.14 19.71 7.80

10.53 20.41 7.93

10.77 20.84 8.01

10.77 20.84 8,01

11.40 21.97 8.23

11.64 22.39 8.31

11.88 22.82 8.39

12.51 23,92 8.60

12,75 24.34 8.68

12.99 24.76 8.76

13.38 25.43 8.90

13.62 25.84 8.98

131.62 25,84 8.98

13.86 26.25 9.06

14.25 26.92 9.19

14.49 27.32 9.27

15,21 28.54 9.52

15,36 28,79 9.57

15,84 29,58 9.73

15.84 29.58 9.73

16,23 3g.23 9.86

16.47 30.62 9.95

17.10 31.65 10.16

18.06 33.20 10.49

18,06 33.20 10.49

18.69 34.20 10.70

19.32 35.19 10.89

20.28 36.68 10.89

20.91 37.64 10.89

20.91 37.64 10.89

21.54 38.59 10.89

22.80 40 47 10.89

.95

10.89

E*I
Kg-cm™2

2549.67E+07
2640.74E+07
2961.8BE+07
3276.81E+07
3361.46E+07
315B80.43E+07
3662.66E+07
3955,50E+07
4034.89E+07
4113.71E+07
4240,58E+07
4317,93E+407
4317.93E+07
4518.43E+07
4591, 88E+07
4668.81E+07
4863 .17E+07
4936, 35E+07
5009.05E+07
5126.22E+07
5197.,73E+07
5197.73E+07
5268.80E+07
5383.36E+07
5453.30E+07
5660.63E+07
5703.36E+07
5839, 07E+07
5839.07E+07
5948, 19E+07
6014 .85E+07
6188, 05E+07
6447 .22E+07
6447 .22E407
6614, 29E+07
6779.07E+07
7025.91E+07
7185.21E+07
7185.21E+07
7342.44E+07
7650.95E+07
7730.48E+07

4 # 10 23.13
ktttﬁiilikiiﬁktk*liﬁ*kﬁ*iiiﬁk*likﬁ*ti*iiltﬁiﬁtit*iilﬁ*tﬁﬁn*itiﬁﬁiiiii"'ttiﬁ*tki
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LONGITUDINA

<D EY REFUERZO

hel 607 emicide 55. e fle= 200- Kg/cm® 2 fy= 4200 Kg/cm"2
kii.*'iﬁiilQiﬁiﬁ**iﬁtﬁtiﬁ*ﬁtﬁﬂﬁiﬁﬁ'ﬁtﬂ'.itk**tﬁiﬁiﬁﬁ*iiiiﬂdikkih.tiﬁiﬁt.ﬁtﬁt.iii

, COMBINACIONES DE AREA: MR VCR E*L
= “ VARILLA = 3 n2d Ton-m Ton Kg-cm“2
KhkhRR i*ﬁﬁ**tt*)\*taﬂttﬁiiﬁkﬁhﬁﬁﬁi*ﬁﬁt*tﬂﬁaﬁﬁittthikﬁti**k***kki*t*ki*i!ki«iﬁﬁiﬂ
-2 : . 5.70 11,31 5.63 2269.32E407
35 11.76 5.70 2345,05E4+07
2748 13538 5.96 2611,48E+07
200476 14.98 6.23 2866.31E+07
4. #5° 15.42 6.30 2934.72E+07
3. 4460 16.56 6.49 3110.69E+07
304757 16.99 6.56 1176.40E+07
22408 18.53 6.83 1408.82E+07
i B 18,95 6.90 3471.42E+07
S St A1) 19.37 6.97 3533.38E+07
3 6 20.04 7.09 3632.77E+07
22416 20.46 7.17 3693.15E+07
‘4:7iREE 20.46 7.17 3693,15E+07
4. 476 21.53 7.36 3B48.91E+07
3 45 21.94 7.43 3907.24E+07
6 22.34 7.50 3965.03E+07
23.40 7.69 4114,23E407
23.80 7.77 4170.15E+07
8 24.19 7.84 4225,58E+07
6 24.83 7.96 4314,62E+07
p 25.22 8.03 4368.80E+07
Lol 5 ; 25.22 8.03 4368.80E+07
S=THID : 25.61 8.10 4422.52E+07
=56 R 26.24 8.22 4508,84E+07
S35 R 3N 6 26.62 8.29 4561.38E+07
Vem 30 BB 15.21 27.76 8.51 4716.44E+07
-4t E 2085 15,136 28.00 8.56 4748.27E+07
-2 %10 15.84 28.75 8.70 4849.07E+07
-2 d6-+2 48 15.84 28.75 8.70 4849,07E+07
S V=5 K6 - +1 45 16.23 29.135 8.82 4929 ,B1E+07
-4 #6°+1 %8B 16.47 29.72 8.90 4978.98E+07
-6 4.6 17.10 30.67 9.09 $106.2BE+07
-2 #8 +1 &10 18.06 32.11 9.38 5295.48E+07
Ww=3 §8 +1 36 18.06 32.11 9.8 §295,48E+07
-3 86 +2 #8 18.69 33.03 9.57 5416.64E+07
-5 §6 +1 #8 19.32 33.94 9.74 5515,52E+07
-4 t8 20.28 35.30 9.74 $712.49E+07
-2 #10+1 48 20.91 16.18 9.74 5825.99E+07
-3 £#8 +2 #6 20.91 16,18 9.74 5825.99E+07
40 .- 4 $6 +2 48 21,54 37.04 9.74 §937,48E+07
kAR kN RN R R I R RRk RR AR AR R R AR R kR AR R kR R R AR kR AR A A K R AR R A kA AR AR R AN KRR AR AR R AR AN dkd

As win= 4.54cm"2

As max= 22.00cm™2

1.5 FR b d (f*c) 0.5= 29.22Ton
2 FR b d (f*c) 0.5= 38.96Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
fR=0.8 PARA FUERZA CORTANTE



B TABLA DE ESTRIBOS
TR AR KRR I RI K ERARIRARR IR R ARRRRRRNR KRR R AR KR AR KA AR AR RRRAR KRR AR KRN RN AR NI AR A RN AR

<-.:p= 35 cm h= 50 em  d= 45 cm. ' FR=0 .8 ESTRIBOS DE DOS RAMAS
HRRAER R AR RN h R RN KRR TR R RN AR R AR AR R AR R RARRA IR AR AR AR kR RN RA R ARRRRI RN AR
5 §2 2.5 #3 #4

L R T I e e T Y
5.00cm 29.64Ton
7.50cm 19.76Ton 28.63Ton
10.00cm 14.82Ton 21.47Ton 38.40Ton*
12.50cm 11.85Ton 17.18Ton 30.72Ton
15,00cm 9.88Ton 14.31Ton 25.60Ton
17,50cm 8.47Ton 12.27Ton 21.95Ton
20.00cm 7.41Ton 10.74Ton 19.20Ton
2.50cm . . n 7.07Ton

Ak RKR AR KRR AR IR kR ARk AR R ARk AR AR A AR AR A RN kIR A khk kA kAR ARk k kA kAN AN KR AR ARk Ak kk

26.88cm 38.95cm 69.67¢em

Rk kR AR R R KRR AR KRR KRR AR AR RN A AR AR AR AR KRR RRA AR K RRRRRA KRR AR KRR AR R AR R AR R IR R R R A

NOTAS:

fy=2530 Kg/cm 2 para Est.#2

fy=4200 Kg/cm"2 para Est.#2.5,43, 44

s =sep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( fc* )° 0.5



TABLA DE REFUERZO LONGITUDINAL
*ttﬂt*iyﬁﬁﬁtt*itﬂiﬁi*titihiﬂtiiiﬁiiiktilﬁiiiﬁ*ﬂik!!Qﬁktit‘*tﬂttitt'tﬁ!ﬁtﬁﬁtiiﬁi.

~'b="35 cm h= 50 cm d= 45 cm £'c="300 Kg/cm"2° Ey= 4200 Kg/cm"2
*ghttk?*ﬂﬁlttﬂiﬁ*iiﬁ'qtiittittikiiiﬁiiﬁ*k‘ki*ﬁ*iﬁ‘ﬂtﬁ*kﬁkﬂt!i‘*i*itﬂi'kiitttﬁiﬁl

No. COMBINACIONES DE AREA MR VCR E*I
VARIL cm”2 Ton-m Ton Kg-cm®2

AR R I AN RN AR AR R AR R AR AR R R R AR AR R R AR R RN R R kAN AR RN R R R A A ARk A AR R ANk AR R A kkk
30 .-72 6 1. 10.77 17.03 7.91 2826.G4E+07
231 4 5 1 17.03 7.91 2826, 64E+07
32 4 4. 17.39 8.00 2878.32E+07
33 5 5 17.61 8.06 2909, 15E+07
34 -4 6 17,95 B.14 2956,14E+07
35 3 5 18.2¢9 8.23 3004, 83E+07
36 4 5 3 18.42 8,27 3023,00E+07
37, 6 6%kt 18.64 8.32 3053.18E+07
_ 38 5 ] 20 19.44 8.53 3164,69E+07
397 IR 2 % 19.54 8,56 3178, 50E+07
40 5 ) 1 719,88 B.64 3225.65E+07
41 2 8 14 20.22 8.73 3272,48E+07
42 6 S5t 7+ 20.45 8.79 3303.53E+07
.. 43. 4 86 -1 20.77 8.88 3347.91E+07
a4 ITEEN L 21,11 8.97 3393.94E+07
45 4 2 21.11 8.97 3393,94E+07
46 7 y 21,44 9.06 3439.66E+07
47 ] 21.98 9.20 3513, 32E+07
48 x} 22.31 9.29 3558, 2BE+07
23.30 9.56 3691,46E407
21.50 9.61 3718,89E+07
24,15 9.76 3805, 98E+07
24.15 9.76 3805,98E+07
24.68 9.76 3875,97E+07
25.00 9.76 3918.70E+07
25.84 9.76 4029, 68E+07
27.09 9.76 4195,58E+07
¢ 27.09 9,76 4195.58E+07
6! 27.91 9.76 4302,42E+07
16 28.71 9.76 4407, 72E+07
-8 29,92 9.76 4565.32E+07
= 10 30.71 9.76 4666.93E+07
8 30.71 9.76 4666,93E4+07
n6 31l.48 9.76 4767.15E+07
12 33.00 9.76 4963 .60E+07
8 33.40 9.76 5014, 20E+07
. 8 33.40 9.76 5014 .20E+07
10 34.14 9.76 5109,85E+07
8 35.98 9.76 5345,90E+07

69 .- 2 #8 +2 510 25.98 36,69 9.76 5437,38E+07
AARE AR AR AR R AR AR R AR kAR AN X E Rk bk ARk kAN AR A AR AR AR R AR R A AR RN kAR Ak h kW Rk ARk k

As min= 4.55cm’2

As max= 27.00cm"2

1.5 FR b d (f*c) 0,5= 29.28Ton

2°FR' b d (f%xc) 0.5= 39.04Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TA D REFUERZO LONGITUDINAL
L L L

b= 35 cm h= 50 cm d= 45 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm™2

Rk ok d *k khhkah
No. COMBINACIONES DE AREA MR VCR E*T
VAR em” Ton-m Ton Kg-cm™2
itiiiti*tkkiiii*fﬁﬁﬁi*ttk*ttﬁ****ﬁt*ittﬁiﬂitik&t*ii*ii kkkhhk * *
63 .-3 §8 +2 #6 20.91 29.73 8.91 4545,97E+07
64 -4 §6 +2 ¢8 21.54 30.45 8.91 . 4642.00E+07
ﬁitiitﬁik‘tﬂtkﬂ'iiiitﬂ*'*ti'ﬂﬁt**'iﬂﬁkti* Ak hh

As min= 4.15cm”2

As max= 22.50cm"2

1.5 FR b d (£*c)~0,5= 26.73Ton
2 FR b d (f*c)~0.5= 35.64Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

RARRA AR AR AR R AR AR A AR KRR AR R I AR R AN RNk Rk kR Rk Rk kAR AR A A AR AR RN R A AR R R ARk kA A
b= 35 cm h= 50 cm d= 45 cm f'c= 300 Kg/cm“2 fy= 4200 Kg/cm"2

KRR KRA AR Ak ARRRI AR AR KRN IR K I kR RRA KN KRR RKARRERK AR RARRRRNAR AR AR RN R AR AR A R

No. COMBINACIONES DE AREA MR VCR E*I
R VARILLA em™2 Ton-m Ton Kg-cm“2
ARERRRRRKRRAARARIRRRAK AR AR AR R AR R RR R KRR KRR AR RRARA AR RRRRRRRRRARRANNRRARRAN
1 -4 § 4 5.08 8.35 5.79 1522.41E+07
2 2 §5 +1 44 5.23 8.59 5.85 1560.63E+07
3 2 46 5.70 9.33 6.02 1678.73E+07
4 3 #4 +1 #5 5.79 9.48 6.06 1701.07E+07
5 3 #5 5.94 9.71 6.11 1738.13E+07
6 5 # 4 6.35 10.235 6.26 1838.24E+07
7 2 f#4 +2 ¥5 6.50 10.59 6.32 1874,45E+07
8 2 §#5 +1 46 6.81 11.07 6.44 1948.61E+07
9- 4 44 +1 45 7.06 11.45 6.93 2007.77E+07
- 10 3 §5 +1 #4 7.21 11.69 6.58 2042.99E+07
11 6 # 4 7.62 12.32 6.74 2138,27E+07
12 2 #6 +1 §5 7.68 12.41 6.76 2152.09E+07
13 3 #4 +2 §5 7.77 12.55 6.79 2172.76E+07
14 4 #5 7.92 12.77 6.85 2207.07E+07
15 5 #4 +1 §65 8.33 13.40 7.00 2299.92E+07
16 3 #5 +2 g4 8.48 13.63 7.06 2333.55E+407
17 3 #6 8.55 13.73 7.08 2349,.19E+07
18 3 4§45 +1 #6 8.79 14.09 7.17 2402.51E+07
18 7 #4 8.89 14.24 7.21 2424.60E407
‘20 4 §4 +2 §5 9.04 14.47 7.27 2457,.59E+07
21 4 §5 +1 %4 9.19 14.69 7.32 2490.42E+07
22 6 #4 +1 §5 9.60 15.30 7.47 2579.32E+07
23 2 ¥5 +2 #6 9.66 15.39 7.50 2592.23E+07
24 3 #4 +3 §5 9.75 15.53 7.53 2611.54E+07
25 5 §5 9.90 15.75 7.58 2641.61E+07
26 .-2 #8 10.14 16.11 7.67 2694.61E+07
27 -5 §4 +2 45 10.31 16.36 7.74 2730.49E+07
28 -4 #5 +2 ¢4 10.46 16.58 7.79 2761.99E+07
29 .-3 6 +1 &5 10.53 16.68 7.82 2776.65E+07
KRERRR AR RRRER IR KRR RAREA KRR R AR KRR AR KRR AN R AR AR AR R RN RN R ERRRRRRRRRRKARRANR

CONTINUA



: g PN B LA DE REFULRZO LONGITUDIHMNAL
qttktkﬁi*iit*t‘ﬁﬂit'tt*iﬁkkﬁQiﬂtﬁiaﬁﬁiiﬁiﬁﬁﬁiﬁatitiltkthtittiiiﬂttiikttiﬁ.*iiitt

b 35 ém h: 50.cm ‘d= 45 °cn te= 290 Kg/em' 2 fy=-4200 Kg/em 2

k.*‘t*’lQ.i*itﬂﬁﬂﬂ*i*iiiitﬁ.i'ﬁ‘tiﬂiyidﬁﬁﬁ-tﬁtltitikilﬁ'l*l..tl.*ti‘tiﬂi!h'tttﬂl
No. " COMBINACIONES 'DE | AREA N MR VCR Eal

. VARILLA cmt2 Ton-m Ton Kg-cm°2
ﬁ*AIt**titlii.i*ﬁﬁﬂi.'itﬁi**'dﬁ*‘ﬁﬁttﬂtil*itﬁtik*ﬁ*ﬁﬁﬁﬁ.itﬁiﬁliti*ﬁi.k'i*kﬁkkﬁti
: 45 : 9,04 07 .14,29" ~6.63 2413.83E+07
474 g To14.51 6,68 . 2445,73E+07
# 5" 15,1077 ¢ 6.82 2532, 10E+07
#.67 54159197:75276,84 -+ .2544.64E+07
#°’s 15,32, 6,87 2563, 39E+07
s 015.83. . 6.92 2594, 51E+07

15.88 T-7.01 2644, 03E+07

$7.06 2678.,85E+07

7:11 2709.41E+07

7.14 2723, 62E+07

7.22 2772.10E+07

7.22 2772.10E+07

7.30 2822,21E+07

7.36 2852.08BE+07

17,66 ©7.43 2897.61E+07

17,99 7,51 2944.78E+07

18,12 7.55 2962, 37E+07

18,32 7.60 2991,59E+07

19,10 7.79 3099.51E+07

19,19 7.81 3112,87E+07

©19.52 7.89 3158.47E+07

19.84 7.97 3203,75E407

20.06 8.03 3233.76E407

20.37 8.11 3276.66E+07

20.69 8,19 3321,13E+07

s 20,69 8.19 3321.13E+07

; 21.01 8.27 3365.29E+07

6 21.53 8.40 3436,41E+07

is 21.85 8.48 3479.80E+07

‘s 22.79 8.73 3608, 26E+07

6 22,98 6.78 3634,71E+07

1 23.60 8.91 3718, 64E+07

2 6 23.60 8.91 3718, 64E+07

5 6 24,09 8.91 3786.06E+07

4 6 24.40 8.91 3827.21E+07

6 6 25.19 8.91 3934, 02E+07

2 '8 26.37 8.91 4093, 56E+07
-3 ] 26.37 8.91 4093,56E+07
-2 6 27.13 8.91 4196, 22E+07
-5 6 27.88 8.91 4297.34E+07
-4 8 29,01 8.91 4448.55E+07
62 .- 2 10+ 1 48 20.91 29.73 8.91 4545,97E+07
ﬁﬁ.klihii.ﬁi*iﬂﬁ‘ttﬁ*ik*"ﬁ**ﬁﬁ.ilti'*ﬂkiﬁ.iﬁktﬁ**ﬂkitﬁiﬂtiﬁﬁAi.kkiiﬂliﬂ'k.itiiﬁ
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TABLA D.E REFUERZ2O LONGITUDINAL
iii.*ﬂkiﬁ*ﬁAﬁiti‘tﬁitkﬁﬁﬁ'i*i'*ﬁﬁiii.!tﬂklﬁﬂiiAﬁkﬁiﬂiﬁ&tﬁﬁktkﬁi.iiiiﬁﬂiitﬂtintt‘

B b=735 ‘em "h= .50 cm "d= 45 cm . -f'c= 200 Kg/em 2 fy= 4200 Kg/cm"2
ikk!**iitii**itkii*kﬁ*ikﬁﬁkﬁiil*ﬁﬁﬂik!i***ﬁiﬁi!kk*iﬁ.‘kiﬂiﬂkkﬁii*ﬂﬁii*t*t!ii*i!l

NO. COMBINACIONES DE. i AREA MR VCR E*I

VARL cm’2 Ton Kg~cm"2
ﬁtt**ﬂiﬁﬁik'ﬁiﬁﬁitlﬁk*ﬂﬂi*k**'ﬁﬁAiihiiﬁ*kﬁk*itkikﬁt*‘kiﬁikiiﬁﬂ.*t‘iﬂﬁhﬁ'ﬁikﬁktkt
=147 487 + 27 46 13,62 20.07 7.32 2746.72E+07
-7 4.5 13.86 20.37 7.40 2779.18E+07
5 #°6 T 14,25 20.85 7.51 2831, 28E+07
3 4.5:+3 %6 14.49 21.15 7.59 2862,96E+07
3 4B 15.21 22,01 7.81 2956.29E+07
4-#6. +2 45 15.36 22.19 7.85 2975.42E+07
2410 . 15.84 22.76 7.97 3035.95E+07
2 #6 +2 §8 15.84 22.76 7.97 3035.95E+07
5 #6 +1 #5 16.23 23.21 7.97 3084.35E+07
4 #6 +'1 ¢8 16.47 23.49 7.97 3113.81E+07
6 #°6 3189.96E+07

17.10 24.21 7.97
Ak*ﬁi*kﬁi.iﬁ*aﬂ*ﬁiﬁ**ﬂ*i**ﬂﬁtikkﬂﬁ'*itil.iAiti*ﬁﬁ.k*.iiﬁiﬁikﬁ**ﬁﬁ*.ilﬁ*ikiii*lﬁ.

As min= 3.7lem"2

As max= 18.00cm"2

1.5 FR b d (f*¢) 0.5= 23.91Ton

2 FR b d (f£*c) 0.5= 31.88Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0,8 PARA FUERZA CORTAMNTE

TABLA D E REFUERZO LONGITUDIUNAL
ii*ﬁt*i*iﬁﬁﬁl*k*tﬁ‘kihikki!kﬁ**tﬁitﬂiﬂkkkﬂk*ﬁ**ktikii**ﬂtt.titiilﬁii*i***ﬁtkﬂttt
b= 35 em h= 50 cm d= 45 cm f'c= 250 Kg/cm 2 fy= 4200 Kg/cm"2
AR AR R AR R R AR R kAR R AR R A A kA AR R R kA N R AR AR R A AR RN R R R Ak AR R R AR AR R R AR R AR R AR AR AR A AR A kA

Ho. COMBINACIONES DE I\REA MR VCR E*I
VARILLA cim®2 Ton-m Ton Kg-cm™2
&Akﬁ**h#iﬂiiﬁli*kAihkkkll!lkt*ll..kiﬂiﬁhkﬂ'thﬂttQﬂkﬂﬁh*tiiﬁikt*ﬁii'*iiiiﬁiii'ﬁii
1 -2 44 +1 §5 4.52 7.42 5.10 1359,68E+07
2 4 # 4 5.08 B.30 5.29 1501.69E+07
3 2 4§55 +1 #4 5.23 8.53 5.34 1539,08E+07
4 2 #6 5.70 9.26 5,50 1654.60E+07
R 5 3 §4 +1 §5 5.79 9.40 5.53 1676.44E+07
) 6 3 45 5.94 9.63 5.58 1712.66E+07
7 5 # 4 6.35 10.26 5.72 1810,45E+07
8 2 #4 +2 §5 €.50 10.49 5.77 1845,80E+07
9 2 =5 +1 26 6.81 10.97 5.88 1918.17E+07
10 4 4 +1 &5 7.06 11.34 5.96 1975.8BE+07
11 3 #5 +1 &4 7.21 11.57 6.01 2010,22E+07
12 6 34 7.62 12.19 6.15 2103.08E+07
13 2 46 +1 75 7.68 12.28 6.17 2116.54E+07
14 3 4 +2 5 7.77 12.41 6,20 2136.6BE+07
15 4 # 5 7.92 12.64 6.25 2170,10E+07
16 5 #4 +1 385 8.33 13.24 6.39 2260.48E+07
17 3 #8585 +2 §4 8.48 13.47 G.44 22913.20E+07
18 3 26 3.55 13.57 6.47 2308.41E+07
19 .,~3 =53 +1 §6 8.79 13.92 6.55 2360.27E+07
20 7 &4 . 14.07 . 2381, 75E+07
Aﬁﬂﬁﬁ*i**ti****ﬂﬁﬂA**kﬁﬁ.kﬁ*ﬁk*ﬁA*iiaiﬁ*t'kkiQ*ﬁtﬁﬂtiitk*ﬁt*****ik**!**liﬂﬂﬁtht*
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HOKBILA DK REFLV VRO G LT UD I AL
iii.ﬁ'ﬁ‘i!ﬂiﬁ‘*htﬁliiﬁi.iiﬁﬁ#iﬂtilAitlll.’hlhahiﬁﬁﬁttkii!i*ﬁtitiﬁﬁti
. 35 cm i he 50 cm’ . dv 45 cm freis 200 Rgzom fy= 4200 Kg/cm' 2
'tﬂ*ﬂﬁﬁi‘ﬁﬂ*iiiﬁﬁt*likﬁ.*iﬁﬁliﬁiti‘iﬁidlﬁ*iklAﬁﬁﬁﬁki*i.ﬁtﬁtkﬁﬁkhﬁﬁ.tﬂiihwiiﬁitﬁi
. NO. 3 COMBINACIONES DE - AREA MR "VCR E*L°

e VARILLA em”2 Ton-m Ton Kg-cm*2
Fkokkok ok ﬁiﬁ*ﬁiﬁ**iQﬁiﬁﬁﬁ*'ﬂt!hﬁ*i*t‘ﬁtitﬁﬁiiﬁ*it*tliitt*iit‘iiﬁ*iaia«hh*ﬁﬁﬁiﬁﬁ*i
' RR R T O . 6.24 4.34 1055.82E+07
2.8.5 6.47 4.39 1089.54E+07
2 A 7.35 4.56 1212.23E+07
40474 8.21 4.73 1330.23E407
2 5" 8.44 4.78 1361.09E+07
2 16 9.15 4.92 1455.91E+07
3 4 9.29 4.95 1473,75E+07
3 :4.:5 9.5 4.99 1503, 27E+07
5 -4 010,13 5.12 1582, 61E+07
2. 74 10,35 5.16 1611.16E+07
2 °475° 10,81 5.25 1669 .40E+07
4-4:4 11.18 5.33 1715, 62E+07
3408 11.40 5.38 1743.05E+07
6 4.4 11.99 5.50 1816,B9E+07
24406 12.08 5.52 1827.56E+07
3.val 12.21 5.55 1843.51E+07
486 12,43 5.59 1869, 91E+07
54 13,01 5.72 1941.04E+07
304 13.23 5.76 1966, 70E+07
13.32 5.78 1978. 60E+07
13.66 5.86 2019, 11E+07
13.80 5.89 2035, 85E+07
4 14.01 5.93 2060.80E+07
-4 14.22 5.98 2085.57E+07
6.7 14.79 6.10 2152.37E+07
2 : 14.88 6.12 2162.04E+07
3084 ; 15.00 6.15 2176.49E+07
LRE T R 15.21 6.19 2200.44E4+07
2 [ R 15.53 6.27 2238.41E+07
] 4 +2 .45 10.31 15.76 6.32 2265.06E+07
4 5.+ 2 %4 10.46 15.97 6.36 2288.40E+07
3% 6 +1. 45 10.53 16.06 6.38 2299.24E+07
2 6+ 1% 8 10.77 16.39 6.46 2336.15E407
4 5 +1 46 10.77 16.39 6.46 2336.15E+07
4 4 +3 ¢5 11.02 16.72 6.53 2374.1BE+07
5 5 +1 44 11.17 16.92 6.58 2396.79E+07
4 6 11.40 17.22 6.65 2431.19E+07
3 5 +2 #6 11.64 17.54 6.72 2466.72E+07
4 5 +3 #4 11.73 17.66 6.75 2479.95E407
[ 5 11.88 17.85 6.79 2501.89E+07
5 5 +2 #4 12.44 18.58 6.96 2582.59E+07
3 6 +2 45 12.51 18.67 6.99 2592, 54E+07
5 5 +1 &6 12.75 18.98 7.06 2626.47E+07
2 8 +1 #6 12.99 19.28 7.13 2660, 06E+07
6 5 +1 #4 13.15 19.48 7.18 2682.27E+07
4 6 +1 45 13.38 19.77 7.25 2713.96E+07
3 6 +1 ¥8 13.62 20.07 7.32 2746.72E+07
Ahk ko hh kAR kAR AR R Rk kA AN R Ak R ARk kR Rk k kR kA kkkh kR kR hkh ke k khhik
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TABLA DE REFUERZO LONGITUDINAL
iitiikﬂtAA**iﬁiﬂtiﬁ'*ik.**ﬁitﬁﬁﬁt*ti*i*ﬁQki'tlithﬁ'*ﬁﬂilkﬁ!t.*ﬁitiiﬁ*'iik.ﬁi.it‘

N “beo 35 cm he 40 em d= 35.cm £rd= 200 Kg/um 2 fy= 4200 Kg/em™2
klhilihtﬁiﬂ‘ﬁﬁkﬁiﬁﬂnﬁi'Qﬁﬁhﬂ’ti!kdiﬁAlitlA}kAA-0iiiﬁtk"t!tl!itiikﬁ‘kﬁiﬁ*it**ﬁtl

" Noil "COMBINACIONES DE AREA MR VCR EwI
E VARILLA Ton-m - ‘Ton Kg-cm”™ 2

hi*ﬁk*ilRiﬂ*t*lﬁ'tﬁttiﬁt**iiiﬁ*ﬁQ*ﬁi*iiiikltti*iﬁiik**ikiiﬁiiki*h*ttliﬁliknitﬂti
17 .53 #4 . 3.81 4,80 3.64 6081.24E+06
2 7 =2 5 3.96 4.98 3.68 6269.93E+06
3 =2 4 4,52 5.64 3.85 6954, 05E+06
S 4 5.08 6.29 4.02 7608.65E+06
5 L2 5 5.23 6.46 4.07 7779.37E406
€= 2 6 5.70 7.00 4.21 8302.46E+06
T | 4 5,79 7.10 4.24 B400.66E+06
8 =3 5 5.94 7.27 4.28 8562.98E+06
9 .='5 4 6,35 7.73 4.41 8998.33E+06
10 - .-.2 4 6.50 7.89 4.45 9154, 67E+06
1175 =:2 5° ‘6,81 8.24 4.55 9472.9RE+06
12 .~ 4- §4 7.06 - 8.51 4.62 9725.15E+06
13 .=35 4.5 s7.21 8.67 4.67 9874 .57E+06
147,-6 “'§4 7,62 9.11 4.79 1027.60E+07
15 =i 20006, 7.68 9.18 4.81 1033,40E+07
16053, 47 7.77 9.27 4.84 1042.05E+07
17 = 4 77792 9.43 4.88 1056.36E+07
18:0 51 # 8.33 9.86 5.01 1094.85E+07
190304 -, 8.48 10.02 5.05 1108.71E+07
P Tt | A 8.55 10.09 5.07 1115.13E+07
B BT R R 4.6 8,79 10.34 5.15 1136,98E407
o & e 8.89 10.44 5.18 1145.99E+07
AR ATt 4.5 9.04 10.60 5.22 1159.42E+07
45T £ 9.19 10.75 5.27 1172.74E+07
6. #4.+ 1 45 9.60 11.16 5.39 1208.60E+07
2785 +2 46 9.66 11.22 5.41 1213.79E+07
3.4 +3 §65 9.75 11.31 5.44 1221.53E+07
i - 9.90 11.46 5.48 1234.35E+07
248 10.14 11.70 5.56 1254.66E+07
30,2884 +2 &5 10.131 11.87 5.61 1268.90E+07
3170~ 4 55 + 2 34 10.46 12,01 5.65 1281.36E+07
327,-3 46 +1 §5 10.53 12.08 5.68 1287.14E+07
33.7.-2.46 +1 58 10.77 12,31 5.75 1306.81E+07
34 .- 4 ¥5 +1 46 10.77 12.31 5.75 1306.81E+07
15 .~ 4 £4 +3 #5 11.02 12.55 5.82 1327.05E+07
36 -5 #5 +1 44 11,17 12.70 5.87 1339.08E+07
37 .- 4.4 6 11.40 12.91 5.94 1357.34E+07
38 .~-3 §5 +2 #6 11.64 13.14 6.01 1376.19E+07
32 .-d 55 +3 =4 11,73 13.22 6.04 1383.20E+07
40 .- 6 =5 11.88 13.36 6.09 1394.B2E+07
41 .~ 5 §5 +2 #4 12.44 13.88 6.20 1437.48E+07
-3 #6 +2 45 12,51 13.94 6.20 1442.74E+07
ARA AR KA R R R AR KA R KA R R AR R AR AR A AN AR R A RN AR AR R A A AR R kAR AR AR AR R Ak b A AR AR bk kR
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T-ABL DE ESTRIBOS
ikiii*iitiﬁ**i'-ﬁiﬁﬁiﬂﬁtt*tﬂ*#iktitﬁ*iahtai***A-kﬁtﬁﬁtﬁai***‘rﬁ**iﬁﬁﬁiﬁ&tiﬁli*iikti
~b= 35 cm h= 35 cm d= 30 cm ' FR=0 .8 ESTRIBOS DE DOS RAMAS
Akiﬁtittat*ﬁ*ﬁ'ﬁt*-l-ittiﬁﬁaﬁﬁtiiIritil*uﬁtiﬁi*tkﬁ.ttﬁtttttiﬁ**iitq'i*kiﬁ*i*ttﬁ.'k*

: s 42 42.5 #3 #4
B L e L s T T LT T

- * :5.00cm 7.71Ton 19.76Ton
7.50cm 5.18Ton 13.17Ton 19,08Ton
10.00cm 3.89Ton 9.88Ton 14.31Ton 25,60Ton*
12,50cm 7.80Ton 11.45Ton 20.48Ton
6,59Ton 9.54Ton 17.07Ton
KRR AR R R AR RN RN R AR R AR RN AR R R A AR R R R AR R R R AR A AR A KAk h kN A ARk ko kR kAR AR R AR R ANk R
sM o 26.88cm 38.95cm 7om
HRRRR AR R RN AR AR AN R AN R R AT AR RN AN R AR AR R AR RN AR ANRR IR kAR N AN AR R AR Rk kA h Rk hhkdAk
NOTAS:

fy=2530 Kg/cm"2 para Est.§2

fy—4200 Kg/cm™2 para Est.#2.5,43,#4

p. de Est.

SM =FR Av fy / ( 3.5 b )

* REVISAR Vu < 2 FRb d ( fc*x )" 0.5




SEEPS NI

b 35, em ha735°cm-
n*.ﬁitiﬂﬂ*ﬂni*ﬁﬁ'ti!ﬁﬂﬂittﬁtiitii

COMBINACIONES DE

<7D E

d=:30"cm

-R E FU.ERZ

LONGI!I TUDINAL
thlthiﬁitﬂithth.‘ﬁﬁittﬁﬂﬁﬁiﬂtittﬁtaAt*AtﬁuQittthﬁ)aﬁiij*&hltua*haitﬁliﬁ'ﬁtiili

fy= 4200 Kg/cm”2
* %

E*I
Kg=-cm"2

VARILLA cm’2 Ton Ton
k*iﬂ*ﬁiﬁut*iﬁﬁﬁiiﬁak*tiitiiklittnﬁﬁiit*laRi*ttlﬁ!ihiikiﬁiiiaﬁQ*Attt*tt*i‘iiittat

-5:45
2. 4.8
-5 #4 4+
te= 485+
-3 %6 +
-2 .86 +
-4 45 +
-4 #4 +
~'5.74 5 "+
-4 86
-3 #5- 4+
-4 45 +
B -1
= 5.4 5.+
-3-.% 6.+
~-.5.:4.5: +
m2 %8
S8 §-5- +
-4 §6.+
-3 § 6+
-4 F 5+
-7 #5
.~'5 #86
e= 3 #5 o+
=3 #8
=4 # 6 +
.~ 2 §10
-2 #6 +
-5 46 +
57 .- 4 #6 +
S 6 # 6

VN R RRRNN

NHRE e

2
1
1

AR T In AR A AR AX O e R e

oML RONE Lo

P

L]
#
#

L)

8
5
8

smamnay

['c= 300 Kg/cm~2

* *k dkkkk kK
AREA MR VCR
9.90 10.14 6.28
10,14 10.36 6.37

10431 10.51 6.44
10.46 10.65 6.49
10.53 10.71 6,51
10,77 10.92 6,51
10.77 10,92 6.5
11.02 11.15 6.51
11.17 11.28 6.5
11.40 11.48 6,51
11.64 11.69 6.51
11.72 11.77 6,51
11.88 11.90 6,51
12,44 12.39 6.51
12.51 12,45 6.51
12,75 12.65 6.51
12.99 12.85 6.51
13.15 12,99 6.51
13.38 13.18 6.51
13.62 13.38 6.51
13.62 13.38 6.51
13.86 13.58 6.51
14.25 13.90 6,51
14.49 14.10 6.51
15.21 14.68 6.51
15.36 14.80 6,51
15.84 15.17 6.51
15.84 15.17 6.51
16.23 15.48 6.51
16.47 15.66 6,51

16.14

1074.13E+07
1093.77E+07
1107.57E+07
1119.67E+07
1125,29E+07
1144.46E+07
1144,46E+07
1164.25E+07
1176.03E+07
1193.98E+07
1212.54E+07
1219.46E+07
1230,95E+07
1273.29E+07
1278.53E+07
1296,38E+07
1314.09E+07
1325.81E+07
1342.56E+07
1359.89E+07
1359.89E+07
1377.09E+07
1404.75E+07
1421.60E+07
1471.38E+07
1481.61E+07
1514,03E+07
1514,03E+07
1540.02E+07
1555.87E+07
1596.92E+07

8 .
S P i A S e

As min= 3.03cm"2
As max= 18.00cm”2

1.5 FR b d {f*c) 0.5= 19.52Ton
26,03Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

2 FR b d (£*c)-0.

5=



T:A A DE REF ERZO LONGITUDIHNAL
iitiﬁﬁiﬂik*ﬁ*iﬁiiii‘ﬁii.ﬁiﬁkﬁ*ﬁikiiiit*iﬂtﬁii*.ﬁﬂ*kliilt*ﬁiﬁﬁﬁiﬁitktilt*ii*iliti

“irb=735em. h=-35.cm d=-30 cm f'e= 250 Kg/cm™2 fy= 4200 Kg/cm"2
i*ﬂit*ti**tt*iiikﬂ*iﬁkﬁ*‘*iitk*hﬁiikiﬁt*iﬁﬁkt*ﬁiiQ**kftﬁii**ﬂﬂiiitﬁﬂiﬁili‘lﬂ*i‘k

No. . COMBINACIONES DE AREA MR VCR E*1
) VARILLA cm*2 Ton-m Ton Kg-cm~2
uuwnu*uuu“*“uunnunnnuu.nnn.unnnnuunu*nunnnn
48 =4 #5 +2 16 13,62 12.97 5.94 1325.00E+07
49 - ,= 7 -#.5 13.86 13.15 5.94 1341.49E+0Q7
50 .= 5 .4 6 14.25 13.45 5.94 1367.99E+07
51" .- 3 45 +3 36 14,49 13.63 5.94 1384.13E407
ﬁi*.kihﬂ*kki*‘k*ik*ﬁtﬂiki'i*ﬁ.iikﬁiﬁkltikkiﬁ*iii*ﬂiiiiﬁ**ik***iii*ﬂﬁkﬁtk.ﬁt**ﬁii
4 As min= 2.77cm"2

As max= 15,00cm"2

1.5 FR b d (f*c) 0.5= 17.82Ton
2. FR ' b'd (f*c)"0.5= 23.76Ton
“FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LON(:ITUDIHA
kﬁﬂii.*t'*ti‘ﬁittii*itiiitﬁﬁiﬂiﬁilkkAﬁ*iiikﬁ*ﬁ*i*iiﬁl***kk!*iiiﬂ*iiﬂ.ihkiiiik*kﬁ

b= 35 cm h= 35 cm d= 30 cm : f£'c= 300 Kg/em 2 fy= 4200 Kg/cm®2
kiﬁtﬂikiﬁtitii!ittttﬁtikk*kﬂiﬁiiﬁﬂkt'iiA*ihitii*.kiiﬁ*tkﬁiﬁﬁﬁﬁh*ﬁ*i*ki**i.t‘ﬁ'ii

No.  COMBINACIONES DE AREA ‘MR ' VCR E*L
VARILLA cn’2 Ton-m -~ Ton Kg-cm“2
Rk kR Rk kRN RN Ak Rk R R AR AR AR R IR R KRR I AR R A RRN K AR N A R A AR AR RN N A RN R Rk k kA kk kA &
.- 3.81 4.16 4.02 4985.06E+06
2 #4:8 3.96 4.32 4.07 5150.00E+06
2 44 145 4.52 4.90 4.28 5752.51E+06
4. 44 5,08 5.47. .  4.49 6335.60E+06
2 45 144 5.23 5.63 4.55 6488.72E+06
2 §6 5.70 6.10 4.72 6960.56E+06
3 4.+ 1 45 75,79 . 6.19 4.76 7049.59E+06
3 45 5,94 6.34 4.81 7197.06E+06
S . #:4 CEL 6,35 6.75 4.96 7594.50E+06
2. 4.4 2 45 6,50 6.90 5.02 7737.90E+06
2 #:5: % 1.:op 6. - 6,81 7.21 5.13 8030.99E406
- LI | i Y 7,060 . 7.45 5.23 8264.23E+06
L 3088 144 7.21 7.60 5.28 8402.88E+06
6 F 4 T 7.62 8.00 5.44 8777.02E+06
2476 146 7.68 8.05 5.46 8831.19E+06
3087404020 45 7.77 8.14 5.49 8912.1BE+06
485 . . 7.92 ° 8.28 5.55 9046.46E+06
5 44 1748 8.33 8.67 5.70 9409.01E+06
3.ES 42 A 8,48 8.82 5.76 9540,06E+06
20 e 30 H 60 8.55 B.88 5.78 9600.94E+06
21 J=13004°5 L+ 46 B.79 9.11 5.87 9808.29E+06
225 .- 7 #4 8.89 9.20 5.91 9894.08E+06
23 .4 44 +2.85 9.04 9.34 5.96 1002,21E+07
‘24 .--4. 5 41 =4 9.19 9.48 6.02 1014.93E+07
25 .- 6 4 +1 35 9.60 9.86 6.17 1049.32E+07
26 .-2 75 +2 §6 9.66 9.92 6.19 1054.31E+07
27 =3 44 +3 §5 9.75 10.00 6.23 1061.76E+07
KRR R R AR IR Rk AR R A AR KRR R RN R AN R AR Ak IR RN AR N AR R NRR I A AR Rk kA Ak kAR Rk k kR kAR Ak kR k Ak

CONTINUA



ST AB LA bEvREFUE

b="35 cm. h= 35 cm. - d=.30.cm: .} £'c=250 Kg/cm"2

RZz'0

- LONGLTUDINAL
ﬁkiﬁﬁﬁﬂtitttttnﬂ!n'*ttﬁQﬁkttiinikitiﬁ‘ﬁtttinittlﬁilithtﬁi'.tlnti'ttﬁlttﬁﬁttttti*

fy= 4200 Kg/cm*2

AAKRARARRARRARARRARR KRR AR R I AR RRIRRRRARRRRRRA KRN SRR R AR R IR KRR AR Rn

‘No. COMBINACIONES: DE.=, - - AREA‘ -

EY

VARILLA sem
ﬂikﬂiitiﬁiiikiitiih*iﬁﬁA*ktt*iﬁttﬁﬁﬂtﬁiﬁﬁiﬁt!

Aoatsnasnscmasga

Sk T T s o Tt ke R e R T B T 2 2% e AR A

P LB ON VUV A LVANLANWVSYNUUNOA S NWUWWNLWNOAWANNNWLNNANNW

[

i

H

45

4.4

5
'8
- T47 2
:31. . §:5.04:2508 47 10.46
32 #:6:-+°1.:3 5; 10,53
33. .- $.6:+ 148 10.77
34 .. g5 :+-1 %6 10.77
35, #:4 . +3 §5 11.02
36 .- 85 +1 44 11.17
37 .~ 46 11.40
38 .- #5 +2 ¢ 11.64
39 .- 5 +3 §4 11,73
40 - #5 11.88
41 .- ¢S5 +2 74 12.44
42 .- #6 +2 #5 12.51
43 .- F5 +1 286 12,75
44 .- #8 +1 36 12.99
45 .- =5 +1 #4 13.15
46 .~ 36 +1 &5 13.238
47 .- 6 +1 #8
Kkkhkkhrkhhkhhr Kkkekk kA Rk khdhk

MR VCR E*I
Ton-m 0l Kg-cm“2
ARRRR KRR RIRR AR R RN AR A AR R ARk kA

C4313 3.67 4913.33E+06

4.28 3.72 5074 .54E+06

4.85 3.91 5662.85E+06

5.42 4.10 6231,34E+06

5.57 4.15 6380.4BE+06

6.03 4.31 6839.74E+06

6.12 4.34 6926,34E+06

6.27 4.39 7069.74E+06

6.66 4.53 7455.97E+06
f. 6,81 4.58 7595.24E+06

© 7.10 4.69 7879.74E106

7.34 4.77 8106.01E+06

7.48 4.82 8240 .45E+06

7.87 4.96 8603.04E+06

7.92 4.98 8655.52E+06

8.01 5.01 8733,96E+06

8.14 5.06 8863.97E+06

8.52 5.20 9214.83E+06

8.66 5.25 9341.59E+06

8.72 5.28 9400.46E+06

8.94 5.36 9600.,92E+06

9.03 5.39 9683.81E+06

9.16 5.44 9807.52E+06

9.29 5.50 9930,42E+06

9.66 5.63 1026.24E+07

9,71 5.65 1031.05E+07

9.79 5.69 1038.25E+07

2.92 5.74 1050.18E+07

10,13 5.82 1069.11E+07
10.27 5.88 1082.42E+07
10.40 5.93 1094.08E+07
10.46 5.94 1099.50E+07
10,67 5.94 1117.97E+07
10.67 5.94 1117.97E+07
10.88 5.94 1137.02E+07
11.00 5.94 1148, 37E+07
11,19 5.94 1165.64E+07
11.39 5.94 1183.S0E+07
11.47 5.94 1190, 15E+07
11.5%9 5.94 1201.19E+07
12.04 5.94 1241,89E+07
12.10 5.94 1246,92E+07
12,29 5.94 1264 .0GE+07
12.48 5.94 1281.06E+07
12,61 5.94 1292.31E+07
12.78 5.94 1308.37E+07

12,97

1325.00E+07

. 4
kA AR Rk R Rk R Rk R ARk kR A kAR Rk kRN AR NN
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b= 35 cm "h= 35 cm: d=-30 cm

filc= 200 Kg/cm"2

20

DE R ONGITUDINAL
Qﬁiikiﬁ**iﬁﬁki*iit*ﬁii***iiﬁ*ttiﬁiiiﬁt**ikﬁﬁﬂitktiki*ti*tiﬁkﬁtik*tﬁ*&iitktaiitAA
fy= 4200 Kg/cm”™2
L T I T T L e e e T TR

MNo..  COMBINACIONES DE AREA MR VCR
VARILLA cm"2 -~
khkkkkhknhh * * * L33

2 §4 2.54 2.77 2.90

3 4 4 3,81 4,08 3.28

2 &5 3.96 4,23 3.33

2 #4 +1 85 4.52 4.78 3.50

4 4.4 5,08 5.33 3.67

2 5 +1 44 5.23 5.47 3.71

2. 6 5,70 5.92 3.86

3 4441745 ’5.79 6.01 3.88

3 4.5 : - 613 3.93

5 H74 o 6.53 4,05

2.4 4 5 6.67 4,10
245 6" 6,95 4.19

4 Ay E3 7:17 4.27
3588 4 7.31 4.31

(353 ) i 7,67 4.44

2.4 5 7.73 4.46

3 5% 7.80 4.48

AR 7.94 4.53

5%k 5" 8.29 4.65

3 -§ 4 8.42 4.70

3 SaEe s 8.48 4.72

=3 H B L) 8.68 4.79

-7 044 8.76 4.82
<TRTTRAE 42 K05 8.89 4.87
-4 #5417} 4 9.19 9.01 4,91

6 #47+1 -85 9.60 9.35 5.04
~2#4'5 +2 48 9.66 9.40 5.06
-3.4.4 +3 %5 5.75 9.47 5.08
- 57 §-5 9.90 9.59 5.13
30 .~2-#8 10.14 9.78 5.20
31 -5 #4 +2 45 10.31 9.92 5.25
32 -4 #5 +2 4§04 10.46 10.04 5.30
*33-.-3 $6 +1 §5 10,53 10.09 5.31
34 -2 #6 +1 438 10.77 10,28 5.31
35 -4 #5 +1 #6 10.77 10.28 5.31
36 -4 §4 +3 §5 11.02 10.47 5.31
37 -5 §5 +1 §4 11.17 10.59 5.31
38 .-4 #6 11.40 10.76 5.31
39 -3 #5 +2 #6 11,64 10.94 5.31
40 -4 §5 +3 § 11.73 11.01 5,31
1 6 4 11.88 11.12

E*I
Kg-cm*2

R L e T e I T T

3128,35E+00
4322.65E+06
4454.14E+06
4929,.B80E+06
5383.39E+06
5501.44E+06
5862.53E+06
5930.22E+06
6042.03E+06
6341.48E+06
6448.B6E+06
6667,25E+06
6840.02E+06
6942 .29E+06
7216.74E+06
7256.30E+06
7315.34E+06
7413.00E+06
7675.30E+06
7769.61E+06
7813.33E+06
7961.83E+06
8023.07E+06
B8114.26E+06
B8204.65E+06
8447,74E+06
8482.B4E+06
8535,26E+06
8622.04E+06
8759.38E+06
8855.56E+06
8939, 69E+06
8978.71E+06
9111,40E+06
9111.40E+06
9247.81E+06
9328.80E+06
9451.74E+06
9578.48E+06
9625.61E+06
9703.67E+06

4 5,31
aiﬁii*itatkiti*ﬁﬁﬁﬁiktiiiktkﬂtiﬁa*titatta*iatittiﬁhiﬁti'itd*ki'*ﬁi*ﬁii*ﬁaﬁttﬁﬁaﬁ

As min= 2.47cm’2
As max= 12.00cm"2

1.5 FR b d {(f*¢) 0.5= 15.94Ton

2 FR b d (f*c) 0.5= 21.25Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



AP A BLAT L DE ESTRIBOS
*k * REAR AR AR R A RN KR AN R R RN AR AR AR RN ARRN AR RNk

AHAHAS

. i b=30:€m - -h=.180-cm d= 175 cm ' FR=0 .8 ESTRIBOS DE DOS RAMAS
ﬂikf(ﬂﬂi‘*‘.“*.ﬁ-wn *h * * RARKRRKAKANNRARRA R Ak kkkhh ke khh
. 28 #2 #2.5 #3 #4
RRARERRARRR AR RRR R A AR AR AR R AR I AR R AR R AR AR RRA AR I AR AR IR AR AR AR AR A N
5.00cm 115.25Ton*
--7.:50cm 76.83Ton 111.33Ton#*
> 10.00cm 57.62Ton 83.50Ton
ST 12.50cm 46,10Ton 66.80Ton 119.48Ton*
15.00cn 38.42Ton 55.66Ton 99.57Ton
17.50cm 32,93Ton 47.71Ton 85.34Ton
20.00cm 28.81Ton 41.75Ton 74.68Ton
22.50cm 25.61Ton 37.11Ton 66.38Ton
25.00cm 23.05Ton 33.40Ton 59.74Ton
27.50cm 30.36Ton 54.31Ton
30.00cm . 27.83Ton 49.78Ton
32.50cm 25.69Ton 45.95Ton
35.00cm 23.86Ton 42.67Ton
37.50cm B 22.27Ton 39.83Ton
40.00cm 37.34Ton
42.50cm 35.14Ton
45,00cm 33.19Ton
47.50cm 31.447Ton
50,00cm 29.87Ton
52.50cm 28.45Ton
55.00cm 27.15Ton
57.50cm 25.97Ton
60.00cm 24.89Ton
62,50cm 23.90Ton
65.00cm 22.98Ton
67.50cm 22.13Ton
70.00cm 21.34Ton
72.50cm
Rk Rk kAR A kR kAR R AR R AR AR AR AR R A AR R R AR A AR A R Rk AR Rk kR Rk kR Ak kR R Ak ko k kA k kAR A N KRR
SM 31.36em 45.44cm 81.28cm
KRR kIR R AR R RN R R AR R R AR AR R KRR AR RN N Ak b R A ek kAR AR kR AR AR R ARk kA kAR R R AN Rk kAR Ak kb
Sev 27.02cm 39.16cm 70.04cn
i 8.02cm 26.11lcm 46.69cm
AN ARk R AR R AR R TR R R XA KR A R AR R AR R R A R AR N AR A KR AR I RA R ARk R R AR A A ARk Ak kR AN K AR Rk R Ak hk ke
HQTAS: REQUIERE DE REFUER2Z0 LONGITUDINAL
fy=2530 Kg/cm"2 para Est,42 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm“2 para Est§2.5,43,44 as= 3.6JE-0D2cm’2/cm
5 =sep, de Est. 1.5 as= 5,44E-02cm"2/cm

&M =FR Av fy / ( 3.5 b )

Scv =sep. de Est. por cambios volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FR b d ( fc*x )}~ 0.5



TABLA

DE

REFUERZO

175 om - f'c= 300 Kg/em®2

~ AREA

MR

LONGITUDINAL

ARKKARKAR ARIRARRRKRR KRR R A AR RARR IR NN KRR RA RN A AR ARR AR RN R R AR KRR RAN AR R RN KA R RRAR
b= 30 ’cm- ‘h= 180°cm  d=

L e L e S e L Y S R it At d s Rt
No. COMBINACIONES DE

VCR

fy= 4200 Kg/cm"2

E*I
Kg-cm“2

VARILLA cm°2 Ton: To
B e

15 .~3 4§48 15.21 97.61 13.07
2 .-2 #10 15.84 101.53 13.23
3 .-2 #8 ¥1 #1210 18,06 115,24 13.81
4. -4 48 20.28 128.82 14.39
5 -2 $§10+1 ¢8 20.91 132.65 14,55
6. .~2 %12 22,80 144.08 15.04
7 .-37#8 +1°410 23.13 146.07 15.13
8. . .-13 410 23.76 149.85 15.29
9 .-2 #8 +2-410 25.98 163.10 15.87
10 .~2 #10+1 §12 27.24 170.57 16.20
11 <2 #12+1 §10 30.72 190.97 17.10
12 .-3 # 12 11 18.01

7000, G62E+08
7248.93E+08
8106,96E+08
8940.38E+08
9172.70E+08
9859, 18E+08
9977.48E+08
1020.21E+09
1098.10E+09
1141.47E+09
1258, 32E+09
1371.17E+09

34.20
e L L I T Y
EL VCR SE REDUJO UN 10 %,YA QUE:

As min= 15.16cm”2
As max= 90,00cm"2

1.5 FR b @ (f*c) 0,55 97.60Ton
2 FR'bd (£*c)"0.5=130.13Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cR



.1

<hEe 'cm h=

A

b E

180 em--d-

RF +'UERZO

Y15 em fte.
tii*ﬁlAiiﬂﬁNit*Qiitiilklwﬁ.kﬂll‘lki*t‘hﬁi*‘*ﬁﬁﬁﬂ‘ﬁiti*iiﬂl.ilﬁhﬁtilitili

COMBINALIONES DE

200 Kgy

A LONGITUDINAL
R T T S T

cm’ 2 fy= 4200 Kg/cm“2

cm” Ton
lthA.t'i*ititﬁi.ﬁﬂﬁ*kﬁﬁﬁﬂki*tlh**ﬁkﬁ.likiihilhiﬁﬂiikﬂiiit"i*‘ﬂhﬁ!iﬁkiiﬂtiﬂlﬁktﬁ

-3

CRNNNG LN AN

[}
1

wwubmqmmsum;
3t 2 s e
-
N

+
+
+

2
1
1

#
i
]
#
#

]
10
10

12
10

AREA MR VCR E*I
Ton~m Kg-cm™2
Lial 96.11 10.67 6157,.54E+08
15.54 99.90 10.80 6360.22E+08
18.06 113.12 11,28 7054,39E+08
20.28 126.15 11.75 7719.82E+08
20.91 129.81 11.88 7903.82E+08
22.80 140.71 12,28 8443,.82E+08
23.13 142.60 12.35 8536.34E+08
23.76 146.19 12.49 8711.54E+08
25.98 158.73 12,96 9314,77E+08
27,24 165.76 13.23 9647.80E+08
30.72 184.85 13,97 1053,52E+09

3.48

1137.91E+09

2 1 34.2
h*k*iitikﬂtkﬁ*ilti*ﬁ*ﬁ*ﬁtﬁlt!tﬂiiiﬁtﬁ*hk*i**ﬁnaiia*ﬂin**:ﬂliﬁiAiﬁ*ttinttiilﬁtﬂi*
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 12.37¢cm"2
As . max= 60.,00cm 2

1.5 FRba (f*c)'0.5= 79.69Ton
"0.5=106.25Ton

2 FRbd (frc)

TABL

b= 30 cm h=

No. COMBINACIONES DE
ARTLLA

A

D E

.9 PARA MOMENTO FLEXIOHANTE
.8 PARA FUERZA CORTANTE

h>70

REFUERZO

cm

LONGITUDINAL

KRR AR AA R AR KRR AR RS kAR kAR AN AR R R AR IR AR A kAR A AR ANk kA kAR ARk ARk kb h ke ka bk ok
180 cm
BARRAARRAARA KR RARAR XA KA AR KA KRRk R R AR AR AR KRR AR AR R kR kR RN N KRR Kbk ddh A

fy= 4200 Kg/cm"2

E*1
Kg-cm”2

HRRAERARA R IRRRAR R AR AR A E R IR KRR RN A AR R A AR R RARKR AN AR R AN KRR AR AR RN AR R kN kIR hh

1 .=~ 3 a
2 -2 10
3 -2 8
4 -4 ]
5 -2 10
6 -2 12
7 -3 3
8 =3 10
Y -2 8
16 .- 2 10
1 .- 2 12
12 »~ 3 F 12

+

1

—

#

&

#

10
8

10
10

12
10

d= 175 cm f'c= 250 Kg/em™2

AREA HR VCR

cm™2 Ton-m Ton

15.21 97.01 11.93
15.84 100.88 12.08
13.06 114.39 12.61
20.28 127.75 13.13
20.91 131.51 13.28
22.80 142.73 13.73
23.13 144.68 13.81
23.76 148.39 13.96
25,98 16l.3n 14,49
27.24 168.64 14.79
30.72 188.52 15,61
34.20 208.02 16.44

6910.01E+08
7153 .30E+08
7993.19E+08
8807.90E+08
9034.82E+08
9704.87E+08
9820.27E+08
1003.93E+09
1079.84E+09
1122, 06E+09
1235.71E+09
1345.29E+09

ARAERAA R KR IR TR AR AR AR AN R AR A AR AR E N RN KA R IRk kR R A AR R AR R I AN AR AR R RN RN R A KA AR RS
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 13.83cm"2
As max= 75,00cm"2

1.5 FR b @ {f*c) 0.5= 89.10Ton
“0.5=118,79Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

2 FR b d (f*c)

h>70

cm



s T.A B LA D'E E TRIBO
itﬁit'iaaﬁﬁtit*ta'i'ttikia*ﬁttﬁiiitﬁﬁﬁtﬁﬁﬁﬁﬁﬁtitk*tﬂtiihti*ittttﬂtiﬁiﬁﬁttﬁﬁitttt

‘7 p=_30 cm h=.150 €m - . d= 145 cm -~ FR=0 .8 ESTRIBOS DE DOS RAMAS
vata*&iikit*iiitﬁﬁiﬁt'iitﬁttﬁ*tttt*ﬁiﬁﬁ*iii*ii*t*i*w*tRitﬂt*tﬁniﬁ**t*i*itititi*k‘
8 #2 2.5 #3 #4
AR R R R A N R AR AR RAR AR AR R R R AN ARk A RN RN AR R R R AR AR RN R R LR AN AR AR RN RN R AR kA N AN Rk ke k kbR

5.,00cm . 95,49Ton*
7. 50cm 63,66Ton 92.24Ton*
10,00cm 47.75Ton 69,18Ton
12.50cm 38.20Ton 55.35Ton 99.00Ton*
15.00cm 31.83Ton 46.12Ton 82,50Ton
17.50cm 27.28Ton 39.53Ton 70.71Ton
20.00cm 23.87Ton 34.59Tan 61.87Ton
22.50cm 21,22Ton 30.75Ton 55.00Ton
25.00cm 19.10Ton 27.67Ton 49.50Ton
27.50cm 17.36Ton 25,16Ton 45,00Ton
30.00cm 15.92Ton 23.06Ton 41.25Ton
32.50cm 21.29Ton 38.08Ton
35.00cm 19.77Ton 35.36Ton
37.50cm 18.45Ton 33.00Ton
40.00cm 17.30Ten 30.94Ton
42.50cm 16.28Ton 29.12Ton
45.00cm 15.37Ton 27.50Ton
47.50cm 26.05Ton
50.00cm 24.75Ton
52.50cm 23.57Ton
55.00cn 22.50Ton
57.50¢em 21.52Ton
60.00cm 20.62Ton
62.50cm 19,.80Ton
65.00cm . 19.04Ton
67.50cm 18.33Ton
70.00cm . 17.68Ton
72.50cn 17.07Ton
IEE A4 RIS R AR aR AR i gl ls) * ke * EEE AT 2]
sM 31.36cm 45.44cm 81,28cm
RRRRRARRR A RARREARREKFRFRERRRANRARRRRRR RN AR IR AR R AR R IR KR RANRRARRRR ARk Rk kR
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm°2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.#2.5,#3,44 as= 3.63E-02cm”2/cm
8§ = sep. de Est. 1.5 as= 5,44E-~Q2cm~2/cm

SM =FRAv fy / ( 3.5 b))
* REVISAR Vu < 2 FRb d ( fc* )~ 0.5



Ao BLoA DE REFUERLZUG LONGITUD I NAL
-hiOttrhn.iabv-h*iatil'Ain*ﬁAti»-t**kuaﬁj‘iﬁtuﬁnthAiﬁiﬁi*hAﬁkhanqaihﬁaﬁi{*i*iit-

b em - h= 150 cm  d= 145 .cm f'c= 300 Kg/com 2 fy= 4200 Kg/cm' 2

- .htltﬁt*lAtk‘ki lﬁﬁatﬂhﬁﬁiﬁ*ﬁﬁi‘k.hit'iiﬂ‘k'iﬂk*ﬂ*kiﬁﬂ*.ihi'ﬁﬂtﬁkili**i*itt*ﬁﬁiiﬁti
= No. (.()MB!HACIONES BE AREA MR VCR E*I

: VARILLA cm’2 Ton-m Ton Kg-cm®2
N t*ii*'*iik.ﬁttkﬁtQkﬂiiit*tﬂﬁt&hl-Ai.kiﬁﬂﬁiiﬂ*ﬁi***i*‘iﬁiﬁhkﬁhitﬂﬁﬂﬁi*itﬁiﬁit*iiiﬁ
18 -2 #12+1 410 30.72 156,14 15.54 8314.50E+08
. 9 .~ 3 #1212 34,20 172.28 16.45 9042.63E+08
RERKAAR R AR R AR R IR R IR R IR AR KR AN KR A RN R AR AR R A RN R R AR AN AR AR R kAR A RN AR R AN R AN kAR

As min= 12.56cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
) As max= 74.57cm"2 h > 70 cm

1.5 FR b @ (f*c)“0.5= 80.87Ton
2 FR b d (f*c)"0.5=107.82Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTAHTE




i . TAB LA, [DE:. . REFUERZO LONGITUDINAL

kRdhk ko RRRRRRAR AN RN IARAR R RN AR R AN RN R RN AR Rk h R A Ak AR AR R AR ARk AA R
iib=30-cm" ‘h="150'cm d="145"cm “"f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

ti**itiitti*kkik*iﬁ*i.*ii*iﬁitn'ikﬁ**ﬁﬁtﬂiiﬁ*‘ﬂiiillik*ihﬁ*ﬁkﬁkkkhittiiiﬁ*ﬁiﬂiii

ND . COMBINACIONES DE - AREA MR VCR E*I
: ; VARILLA cm® Ton-~ Ton Kg-cm“2
*ti!itﬂuﬁ*iii‘ktiﬁ*i*iﬁ*inﬁtﬁtitﬁtﬁkﬁ‘titiitﬂt**titkﬁtaaiiittﬁttkittﬁﬂﬁ*ﬂittkiii
. 11 48 " 20,28 104.75 11.71 $851.21E+08
FE12 b= 207010 1 #8 20.91 107.80 11.86 5999, 11E+08
‘13- 20§12 22.80 116.88 12.31 6435.15E+08
14~ 3 #8 +1 § 10 23.13 118.45 12.39 €510,15E4+08
15 .- 3 %10 23,76 121.44 12.54 6652.42E+08
16 -2 #8 +2 # 10 25,98 131.89 13.06 7144.65E+08
17 =2 #1210 +#1 § 12 27.24 137.75 13.36 7417,.97E+08
18" -2 412 +1 ¢ 10 30.72 153.69 14.19 8151.71E+08
19 .~ 3 12 34, 169,25 15.02 8856.77E+08
AR RN R AR AR R AR AR R Rk kR A AR A AR R R A AR R AR R AR AN ARk A kAR AR A AR A AR AR AR R A RARRANANRN KA KN R
As min= 11.46cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
AS max= 62.14cm’2 h > 70 cm

1.5 FR b d (f*c)0.5= 73.82Ton
2 FR b @ (f*c) 0.5« 98.43Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

kAR AR AR R RN I AR AR R AR AR AR A AR AR AR R R A AR ARk Ak kR AR R R kAR Rk Rk kA Ak Ak kkd
b= 30 cm h= 150 cm d= 145 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm"2

AR R AR R R R R AR I R A AR AR A AR AR I R AR AR KA R A R kAR R AR R A AR R R Ak ARk kR A kAR AR A A h Rk dkd

No. COMBINACIONES DE AREA MR VCR E*]
VARILLA cm2 Ton-m Ton Kg-cm*®2
AR TR AR R R AN AR R R AN AN R AR R R AR A I R AR RN AR R RN R IR R A AR R AR IR R RN AR RN R Rk kR k A
1 -2 #8 +1 #6 12.99 69.01 10.93 4087.1BE+08
2 -3 4§86 +1 §8 13.62 72.25 11.09 4256.39E+08
3 -5 6 14.25 75.47 11.26 4423.B4E+08
4 .~ 3 48 16.21 70,237 11.5% 4675.75E+08
5 o~ 2 %10 15,84 81.56 11.67 4839.00E+08
6 =2 #6 +2 48 15.84 83.56 11.67 4839.00E+08
7 -4 $#6 +1 #8 16.47 86.75 11.83 5000 . 69E+08
8 ~2 &8 +1 %10 18.06 94.76 12.25 5402.06E+08
9 .-3 48 +1 76 18.06 94.76 12.25 5402.06E+08
10 .~3 §#6 +2 §8 18.69 97.91 12.41 5558. 55E+08
11 .- 4 #8 20.28 105.82 12.83 5947.42F+08
12 .-2 §10+1 ¢8 20.91 108.94 12.99 6095 .18E+08
13 -2 § 12 22.80 118.22 13.48 6546 .96E+08
14 -3 28 +1 419 23.12 119.84 13,57 6624.03E+08
15 .,-3 #1210 23.76 122.91 13.73 6770.27E+08
16 -2 48 +2 #10 25,98 133.64 14.31 7276.62E+08
17 .- 2 # 10 +1 412 27.24 139.68 14,64 7558.05E+08
AR AR A ARk A R AR AR A AR AR AR AR AN R R AR AR AR A R AR R AR RN R AR RN AR AR AR KRR A AR R ARk AR R Ak kb d

CONTINUA



T A A~ bR REFUERZO LONGITUDINAL
kﬁ.i:ii.ik*ﬁ*.iﬁﬂﬁi*"'iiﬁi*ﬁﬁi*ikﬂﬁﬁﬁﬂtliltlﬂk'k!ﬂﬁ***ﬂ*ilﬂihi*ii.ﬂtﬂ“‘tﬁkki‘*
Jirion-be30:cmoshe 150 omoode 145 como fYe= 200 Kg/omT2 £y= 4200 Kg/cm'2
Alitﬁtl*ﬁﬁi**ﬁ.‘ﬁt'itiiﬂ&t*.iii'ihi.ﬂiAlhﬁitﬁi)iA!ﬁtkﬁﬁ'*kl'tiiﬁ****i'ﬂﬁ‘!tt‘*!t

- COMBINACIONES DE - AREA MR VCR E*I
.  VARILLA cm’2 Ton-m Ton ¥g-cm” 2
kiﬁtiiiﬁt!iit*i*t‘*ﬂk**ﬁt‘lklit*kiilinitkﬂtttti**'tﬁﬁtﬁiﬂﬂtiiiitikﬁithﬁﬂﬂl'iiiit
Sl .= 2 86 +1 878 L.10.77 56.77 8.45 3085.50E+08
2 4 E 6 11.40 59,95 8.59 3231.17E+08
23 2 #.8 +.1. §6 12.99 67.92 8.92 3588.36E+08
4T 34641 ¥8 713,62 71.04 3.06 3726.01E+08
-2 5 §.6 : :o-14.25 74.15 9.19 3861.58E+08
67 3748 . : 15.21 78.87 9.39 4064.35E+08
7. 227 410, L ©15.84 81.94 9.53 4195.02E+08
8 2 #6:+ 248 15.84 81.94 9.53 4195,02E+08
9 4 #6417 §'8 16.47 84,99 9.66 4323.86E+08
2748 1+ 17§ 10 18.06 92.64 10.00 4641,34E+08
3B nHI1 6 18,06 92.64 10.00 4641.34E+08
34642 48 18.69 95.64 10.13 4764.23E+08
45 478 e 20.28 103.15 10.47 5067.47E+08
24810 421 20.91 106.10 10.61 5185.01E+08
20 #5120 22.80 114.85 11.01 5529,24E+08
3 4-8.+.1: 410 23.13 116,37 11.08 5588, 11E+08
3 -4 10 23.76 119,24 11.21 5699.52E+08
2 #8442 410 25.98 129.26 11.68 6082.24E+08
2§10+ 1 412 27.24 134.87 11.95 6292,.99E+08
2 #12+1 410 30.72 150 02 12,69 6852.68E+08
.21 3 %12 34.2 1.69 13.43 7382.44E+08
ﬁkh*‘i"h*ilﬁiii#ik.ti.i‘ﬂiiit*ﬁtkﬂiltﬁiﬁt*iii**ii‘ﬁiiiﬁiikikﬁttﬁi*ﬁ*iﬁtiit*ltwi
As-min= 10.25cm"2 EL VCR SE REDUJO UN 30 $,YA QUE;
As max= 49.71lcm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 66.03Ton
2 FR b d (f*c) 0.5= 88.04Ton
FR=0.9 PARA MOMEHTO FLEXIONANTE
+8 PARA FUERZA CORTANTE

TABILA DE REFUERZO LONGITUDINAL

KAk kR Ak Ak Ak kAR k kN kA A Kk KRR AR AN AR IR AR AR AR RN kR AR R AR A AR kR A AR ARk kRN AR AR AR AR
= 30 cm h= 150 cm d= 145 cm f'c= 250 Kg/em“2 £y= 4200 Kg/cm™2

FPRRANKERRR RN A RN R AR A kA R R AR AR R R A A R kAR R Ak A AR RN kR AR R R A X AARRA AR R ARk AR b bk ko kb k

Ho. COMBINACIONES DE AREA ¥R VCR E*T
YVARILLA cm 2 Ton-m Ton Kg-cm”2
atktlhiﬂtﬁﬂlkkkhﬁhﬁltktﬁﬁﬁkﬂﬂ!tiiﬁkﬂl*witﬁikﬂ*ii.*iiiﬁ*kﬁiﬁtktt*ﬁiﬁﬁ*it.ﬁliﬁﬂﬁﬁﬁ
1 .2 28 +1 6 12.99 68.57 9.98 4033,53E+08
2 -2 26 +1 =8 131.62 71.76 10.13 4199.25E+08
3 .~ 5 #6 14.25 74.94 10,28 4363,17E+08
4 -3 48 15.21 79.77 10.50 4609,62E+08
5 .~ 2 %10 15.84 82,91 10.65 4769.26E+08
6 -2 =6 +2 38 15.84 82.91 10.65 4769.26E+08
7 -4 =6 +1 &8 16.47 86.05 10.80 4927.28E+08
8 ~2 =8 +1 3§10 18.06 93,91 11,18 5319,27E+08
9 -3 28 +1 ¢6 18.06 93.91 11.18 5319.27E+08
10 -3 F6 +2 § 18.69 97.00 11.33 5471.99E+08
AAA IR AR R AR A AR A ARA AR AR KRR AR AR RN A KRR AR Ak A kR ARk kR AR AR ARk Ak Ak Ak kd

CONTINUA



s oy TATB LA D "ESTRIBOS
;"li*ﬁiiiii*‘k_i*’*‘l"ﬂﬂﬁﬁ*iili.ttiltﬁ!.iliﬁﬁﬁ * Akkk kR *
. G e 30 em h=_120"cm d= 115 cm ° FR=0 .8 ESTRIBOS DE DOS RAMAS
chRAARKRN * L] * AANNRARRRRRRN AR AR R AR KR AN RRANRR R AR AR AR A kA kA kA h
: s - 42 42.5 #3 #4

Whak Wk k Tk hk ok
5.00cm 75.73Ton*
7.50em 50.49Ton 73.16Ton*
10.00cm 37.87Ton 54.87Ton
12.50cm 30,29Ton 43.90Ton 78.52Ton*
15,00cm 25,24Ton 16.58Ton 65.43Ton
17.50cm 21.64Ton 31.35Ton 56.08Ton
20.00cm 18,93Ton 27.43Ton 49.07Ton
22.50cm 16.83Ton 24.39Ton 43.62Ton
25.00cm 15, 15Ton 21.95Ton 39.26Ton
27.50cm 13.77Ton 19.95Ton 35.69Ton
30.00cm 12.62Ton 18.29Ton 32.72Ton
32.50cm 16.88Ton 30.20Ton
35.00cm 15.68Ton 28.04Ton
37.50cm 14,63Ton 26.17Ton
40.00cm 13.72Ton 24.54Ton
42.50cm 12.91Ton 23.09Ton
45.00cm 12,19Ton 21.81Ton
47.50cm 20.66Ton
50.00cm 19.63Ton
52,50¢cm 18,.69Ton
55.00cm 17.84Ton
57,50cm 17.07Ton

RARR RN RN RN R RN KRR R AR ATk RN AR AR Ak AR kAR Ak hhhk *

31.36cm 45.44cm 81.28cm

HRHARR I AR Ak kA Ak R R AR RN AR AR R AR AR AN R RA R AR R AR RAR KRR RN AR RN AR AN AN ARk N kR R kb kA&
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm 2 para Estr.#§2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm'2 para Est.#2.5,#3,#4 as= 3,63E-02cm°2/cm
8 = sep. de Est. 1.5 as= 5.44E-02cm"2/cm

SM =FR AV £y / ( 3.5 b )
* REVISAR' Vu < 2 FR b d { fcx )" 0.5




TABLA DE REFUERZO LONGITUDINAL
L L Ly e e e e T T A oY

b= 0 ¢m h= 120 cm d= 115 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm"2

AR AR Rk kAR AR AN AR AR R R R IR RN R A AN AR R AN R AR AR A AN R RN R AR AR AR AR R AR R R AR kA kA ARk b hk
Jr No . COMBINACIONES DE AREA MR VCR E+T

VARILLA cn°2 Ton-m Ton Kg-cm™2
hﬂﬁi‘kﬁiﬁi*li*ﬁtiiiiiiikii'ﬁti*i**iﬁﬁkiklkﬁ!l*iiﬁiiiitt*iﬁﬁﬁ‘kﬁﬁﬁkiii*'tit'titiﬂ
. 18 i 10 23.76 95.96 12.17 4066.53E+08
-19 $4B8 +2 # 10 25,98 104.18 12,75 4362,17E+08
20 §10 + 1 4 12 27.24 108.79 13.08 4526.0BE+08
21 #12+ 1 § 10 30,72 121 30 13.98 4965.22E+08
22 12 34.20 .50 14.89 5386.00E+08
ﬁ.i*k*ﬁl\ﬁ*i*ﬁ'iiiititﬂ.ﬁ***Qitfﬁi!iﬁ*iitiitﬁkiﬁ*iiﬁi*ii|\**i**i.*i.ﬁt*itiiiiitiﬁﬁ
- As min= 9.96cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:

Ag max= 59.14cm”2 h > 70 em

1.5 FR b d {f*c) 0.5= 64.14Ton
2 FR b d (f*c) 0.5= 85,52Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



) TABLAVDE REFUERZO LONGITUDINAL
ﬁt'ﬂﬁtlit"ti*ﬁi*'tii*'ﬂﬁﬁ.ﬁ.‘i.i.ﬁ'**ﬁﬂit.'iiiﬁﬁiﬂt**'ttﬁiii..ii**ﬂﬁi.ikﬁﬁiﬁ.ﬁk
:b=<30 cm’: he'120 em''d= 115:cm - f'ca 260 Kg/cm"2 ° fy= 4200 Kg/cm"2
ﬁiﬁutiﬁiﬂtikﬂiit*kt'tﬂa*tikﬁiﬂtﬁﬂiikﬂtkiﬁtﬁt*tAilttkaﬁtiih*kiﬁtiﬁtﬁﬁtiﬁtﬁtt*ttﬂﬁ
0. * COMBINACIONES DE: - AREA MR VCR E+L

VARI cm’2 Ton Kg-cm®2

kih.it*iﬁi *iii*iﬂ*i'*.i*i*ﬁiiii‘ii*ktﬁtktik*ﬁ!ﬂiﬁtﬂ'ﬁ*ﬁi*t*i*t'ittiiitit.tiﬁkﬁﬁ
e 2R 6T A 208 15,84 64,95 9.23 2882,72E+08
=46 L8 = 16,47 67.37 9.38 2976.04E+08

2:78°874+ 1 410 18.06 73.43 9.76 3207.06E+08

-3 .48+ 1 46 18.06 73.43 9.76 3207.06E+08
=3 46 +2 §8 18.69 75.81 9.91 3296.88E+08

=4 88, 20.28 81.76 10.28 3519.4BE+08

=2 410+) 8 20.91 84.09 10.43 3606,13E+08

PRS- B ¢ 22.80 91.02 10.88 3861.07E+00
=3 #8:+1. 410 23,13 92,22 10.96 3804.84E+08

3410 23,76 94.50 11.11 3987,81E+08

a2 848 +2 # 10 25.98 102,43 11.64 4274.24E+08
-2 %10+ 1 § 212 27.24 106.86 11.94 4432,87E+08

2 $12+1 & 10 30.72 118.85 12.76 4857.29E+08
22 -3 %12 J4.20 130.46 13.59 5263.20E+08
EAARERRRR KA AR R AR A RN A RAR AR KRN KRR AR KRR IR A AR IR AR AR RARRRRR R R AR RRAKRIAR R KA

As min= 9.09cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;

As max= 49.29%cm"2 h > 70c¢cm

1.5 FR b d (f*c) 0.5= 58,55Ton
2 FR b @ {f*c) " 0.5= 78.06Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZ2O LONGITUDINAL

AR AR AR R AR R AN A RARR A AR AR A AN R AR AR R R kR AR AR AR AR AR R R AR R AARA NN R AR AR AR AR R AR AR
b= 30 cm h= 120 em d= 115 cm f'c= 300 Kg/cm 2 fy= 4200 Kg/cm"2

AR RIRAK R A K AR AR AN R R R R AR AR R AR R A AR AR R AR RN R A RN AN R R R AR Ak kN AR R RN R AR Ak Ak &

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cn'2 Ton~m Ton Kg-cm™2

AR R R R A AR Rk AR R AR AR R AR R R AN R AR R R AR R AR R R A AR R A AN R KA R RN R R R A AR RN A A AR TR R R R NNk ke
1 2 #8 10.14 42.74 8.63 2011,35E+D8
2 —~2 #6 +1 #8 10.77 45.31 8.79 2118.01E+08
3 4 # 6 11.40 47.87 8.9%5 2223.26E+08
4 -2 #8 +1 {6 12.99 54.28 9.37 24B3,06E+08
£ -3 #6 +1 48 13.62 56.80 9.53 2583.82E+08
[ -5 #6 14,25 59.31 9.69 2683.40E+08
7 -3 =8 15,21 63.12 9.94 2832.98E+08
8 =2 #10 15.84 65.60 10.11 2929,.78E+08
9 -2 %6 +2 =28 15.84 65.60 10.11 2929,7BE+08
1o -4 326 +1 8 16.47 €8.08 10.27 3025.53E+08
11 .~2 #8 +1 §10 18,06 74.28 10.69 3262.75E+08
12 .- 3 28 +1 46 18.06 74.28 10.69 3262.75E+08
13 .-3 #6 +2 8 18.69 76.71 10.85 3355.06E+08
14 -4 =8 20.24 82.82 11.26 3584.01E+08
15 .- 2 ¢ 10+ ) = 20.9) 85,22 11.43 3673,20E+08
l6 .- 2 = 1. 22.80 92,37 11.92 3935.B4E+08
-3 k8 4+ 1 310 23.13 93,61 12.01 3980.96E+08
AKRP AR R AR s AR R KA AR R R A R A A A R AN R I AR AR AR R A Sk kb A R A kRN R AR AR R R R A AR AR Nk AR AR R AR A Ak ke

CONTINUA




. T ABLA DE REFUERZO LONGITUDINAL
* hkkARk *oh ok WRRER RN R AN RN R RRR AN AR R AN R AR R AR AR N RRR AR AR RN R ARk
w7 b= 30 cm h= 120 cm d= 115 em f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
**ﬁﬁﬁliiﬂi*iﬂiﬂ'iﬂki*ﬁ!iilik.ﬁiﬁ******ﬁﬂﬁ**ii!i’ﬁﬂiﬁk'ti*iﬁﬁﬁ*ﬁkdtttlﬁii*ﬂ*htﬁit!

No.  COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-~m Ton Kg-cm©2
.Qiiﬁﬁ‘***ttﬂ*ﬁﬁﬂ"i.ﬁikiﬁil‘lQiﬁii*il'kﬂ*k.Qiﬁhtiﬁi'i*ﬂ*kﬁ*kt&ﬁﬁ*ﬁk*ttkﬁﬂltﬁﬂﬁ.tﬁ
1 .~ 3 %6 8.55 35.74 6.70 1540.48E+08
2 -2 §8 10.14 42.08 7.04 1767.59E+08
3 ~2 #6 +1 48 10.77 44.56 7.18 1854.43E+08
4 -4 %6 11.40 47.03 7.31 1939.62E+08
5 -2 48 +1 k6 12.99 53.18 7.65 2147,80E+08
6 . .-3 #6 +1 48 13,62 55.60 7.78 2227.75E+08
700 =5 16 14.25 57.99 7.92 2306.36E+08
-8 3. 4.8 15,21 61.62 8.12 24213.67E+08
9. .-2 {10 15,84 63,97 8.25 2499,11E+08
107 ,='2 '#6 +2.88" 15.84 63.927 B8.25 2499.11E+08
11 J=4 #6241 48 16.47 66.32 8.39 2573,37E+08
127 =27 B 471410 18.06 72.16 8.73 2755.83E+08
13 - .~34'8.-+1 46 18.06 72.16 8.73 2755.83E+08
tX4T U< 36 27 8 18.69 74.45 B.86 2826.25E+08
15 .=°4 4.8 20.28 80.16 9.20 2999,.59E+08
6. ,~.2. 810+ 1 48 20.91 82.39 9.33 3066.61E+08
AT 812 22.80 89.00 9.73 3262.33E+08
18 8L+l f 10 23.13 90.14 9.80 3295.71E+08
410 ‘ 23.76 92.30 9.94 3358.83E+08
#8 +2 {410 25.98 99.80 10.41 3575.05E+08
#$10 +174 12 27,24 103.98 10.68 3693.,69E+08
#12.+1 § 10 30.72 115.18 11.42 4007.36E+08
3 12 34.20 125.91 12.16 4302.3BE+08
itA*ﬁ*t*iktﬁ*‘iﬁﬁtuldi*iiﬁﬁii.tiiﬁiiki*kﬁtiﬁi*iiﬁtt*ikkﬂikii**ikii*iﬂkﬁlttkt*ﬁi*
As min=' 8.13cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As ' max= 39.43cm"2 h > 70 cm

1.5 FR b d (f*c} 0.5= 52.37Ton
2 FR b.d (f*c) "0.5= 69.82Ton

- FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIHNAL

AR AR IR R AR TR ARKR KA R Ak kA kA A AR AR ARKR A AR AR K ARARAANARARRIA RN R R kA RA R Ak kb kdik
b= 30 cm h= 120 cm d= 115 em f'c= 250 Kg/cm 2 Fy= 4200 Kg/cm"2

Mk AR Rk A AR AR AR R AR AR A kA kA R AN AR AR AR Rk kAR AR R A AR RN AR AR ARk kRN ARk Ak Ak R kA ok

No.  COMBINACIONES DE AREA R VCR E+1
VARILLA cm”2 Ton-m Ton Kg-cm™2
KRR I Ak E R kI AR R R RN R A KRR IR R AR K AR KNI NN R AR R KA AR kAR AR KRR IR AR A R R R AR R AR AR A AL AR
1 -2 708 10.14 42.48 7.87 1985.14E+08
2 -2 §£6 +1 78 10,77 45.01 8.02 2089.61E+08
3 -4 16 11.40 47.53 8.17 2192.65E+08
4 -2 ¢8B +1 #6 12.99 53.84 8.55 2446.71E+08
5 3 26 +1 §8 13.62 56,32 8.70 2545.14E+08
6 .- 5 56 14.25 58.78 8.85 2642.3BE+08
7 -3 &8 15 62.52 9.08 2788.33E+08
8 2 % 2882.72E+08

o 15. 84 .95 9.23
iu\knﬁAAkﬁit«ﬁ*kiﬂa*iiaﬁ*llilk&ltiati*kkihﬁkti*l-lxhi*iiﬂi'ti!k*ﬁtiﬁt*i*iititttkltt
CONTINUA



KTABL}\ DE REFUERZ2O0 LONGITUDINAL
iﬁki.*i.t**'ﬂtii*iiﬂﬁitﬁﬂi‘ti'iiiﬁil‘iii.tiiﬁtk*ilhiﬁi*i*ﬁﬁﬁ'*ﬁﬁﬁﬁﬁiiii.iﬁ*ﬁiﬁt&
b=.30 cm: h=:100 cm d= 95 cm f'c= 300 Kg/ecm"2 fy= 4200 Kg/cm™2
kR AR RN AR NN R AR Rk k kAR h ks h bk hkkkkhkhkhhhhhkhhkhkh kb hkh ki kb hkkkh

No. COMBINACIONES DE AREA MR VCR E+I
el - m* 2 Ton-m Ton Kg-cm"2
* * - Rk hkkh AR R ARk Rk hhhhhrh kA hkhkhhhhkhrhhphhkhkhdkh
18:..-3 . #8 +1 4§10 23.13 76.12 10.96 2606,49E+08
19 %-3 #1 23.76 78.00 11.13 2661.14E+08
20 -2 #8 +2 #10 25.98 84.54 11.71 2849.63E+08
21 .- 2 # 10+ 1 # 12 27.24 88.19 12.03 2953.89E+08
22 .-2 #12+1 # 10 30.72 98.07 12.36 3232.41E+08
23 3§12 34,20 107.64 12.36 3498, 20E+08
kiﬂﬁ!ﬁt‘ﬁﬁﬁﬁﬁﬁiﬁtit.ﬁiﬁﬁﬂl!ii*ﬂﬂihlﬁi*ﬁt!ﬁﬂiﬁﬁ*ﬂﬁi.itﬁkllk*ﬁti*ﬁiﬁiki*iittk*ﬁit.*
As wmin= 8.23cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 48.86cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 52.98Ton
2 FR b d (f*c) 0.5= 70.64Ton
FR=0.,9 PARM HOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA o ESTRIBOS
AR AR AR RN AR RR AR KR AR R RN AR AN R R R AR AR AR R AR AR RN AR AR AN KRR R AR R I AR RN R AR A A AR ARk

b= 30 cm h= 100 cm d= 95 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
L T et R s

S #2 . #3 #4
T L R s

5.00cm 62.56Ton*

7.50cm 41.71Ton 60.44Ton*
10.00cm 31l.28Ton 45.33Ton
12.50cm 25,03Ton 36.26Ton 64.86Ton*
15.00¢m 20.85Ton 30.22Ton 54.05Ton
17.50cm 17.88Ton 25.90Ton 46,.33Ton
20.00cm 15.64Ton 22.66Ton 40.54Ton
22.50¢cm 13.90Ton 20.15Ton 36.03Ton
25, 00cm 12.51Ton 18.13Ton 32.43Ton
27.50¢cm 11.38Ton 16.48Ton 29.48Ton
30.00cm 10.43Ton 15.11Ton 27.03Ton
32.50cm 13.95Ton 24.95Ton
315.00cm 12.95Ton 23.16Ton
37.50cm 12.09Ton 21.62Ton
40.00cm 11.33Ton 20.27Ton
42.50cm 190.67Ton 19.08Ton
45,00cm 10.07Ton 18.02Ton
47.50cm 17.07Ton

HRRR KR RRFRAR A ARk RN R AR AR AR R R R AR R R Rk hk kA kA k k kA hh kA ANk ANk Rk k kR bk Nk
SM 31.36cm 45.44cm 81, 28cm
FRRR AR AR R AN R AR AR AR R R Rk AR AR AR R R R R R AR KRR AR R AR A RN AR AN AN RNk kh kR kR hkhkk

NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm*2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm 2 para Est.#2.5,#3,44 as= 3.63IE-02cm”2/cm
S = sep. de Est. 1.5 as= 5.44E-02cm”2/cm

SM =FR AV fy / ( 3.5 b}
* REVISAR Vu < 2 FRb d ( fcx )" 0.5



T'ABLA DE ‘REFUERZO LONGITUDINAL
kk.kktlilliiikilkiiik'ithltﬂﬁﬁ‘ﬂiﬁ.iik‘ﬂi!titl’ﬁAt*ﬂitilkﬁﬁ*iﬁilillkﬁi‘ﬂl"iﬁ!lﬁll

b='30cm "h= 100°cm d= 95 cm  f'c= 250 Kg/cm'2  fy= 4200 Kg/cm'2
It.*ﬁtii!!*!itti*'iitiﬁﬁhithiiiliﬁiiiﬁiﬁtﬁkltin*t.iiltklqti&inutiiiiiki-tti..kti

No. COMBINACIONES DE AREA MR VCR E*I
g E VARILLA cmt2 Ton-m Ton Kg-cm®2
i*.i**kﬁilﬁiiﬁ.iil.iiﬁ.ikltiiﬁhﬁl‘hﬁikiikkhiiﬁihﬂlllhhtﬁﬁkii.iﬁtﬂihi.iiitllik
10. 216 +2 £8 15.84 52.98 8.28 1897.18E+08
11 4 $6 +1 fa8 16.47 54.92 8.43 1957, 30E+08
.12 2 #8 +1 # 10 18.06 59,78 8.81 2105, 83E+08
213, 3 #8 +1 #6 18.06 59.78 8.81 2105.83E+08
14 3 4§46 +2 #38 18.69 61.68 8.95 2163.48E+08
15 4 8 20.28 66.42 9.33 2306.09E+08
16 2 $10+1 #8 20,91 68.28 9.48 2361.51E+08
17 2 #1212 22.80 71.78 9.93 2524 .25E408
18 3 88 +1 410 23.13 74.73 10.01 2552, 14E+08
19 3 #10 23.76 76.54 10.16 2604 .9BE+08
20 2 8 +2 {f10 25.98 82.79 10.69 2787.03E+08
21 2 #10+1 412 27.24 86.27 10.99 2B87.62E+08
22 2 #12+1 #10 30.72 95.63 11.29 3155.93E+08
23 3 112 34.20 104,61 11.29 3411.43E+08
i**iﬂk'*iiﬂ*'.*i*.i*ﬂﬁ.tiitiﬁiihii*ﬁﬁkﬁ'ﬁiilttitﬂ*ii * *kk
As min= 7.51cm’2 EL VCR S5E REDUJO UN 30 %,YA QUE;
As max= 40.71lcm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 48.37Ton
2 FR b d (f*c) 0.5= 64.49Ton
FR=0.9 PARA MOMENTO FLEXI1ONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
Kk ek kAR ARk R AR A A AR R R R A A AR A A A AR Ak k ke kR AN Ak ke h kR ARk kR ek AR AR kA A Ak khd k&
b= 30 cm h= 100 cm d= 95 cm f'c= 300 Kg/cm™2 fy= 4200 Kg/cm'2
ARRRRERIARAR IR R AR A AR AR AR R R A IR AR AR R A AR AR AR A AR AR R AR AR A ARRRR R A KA KA ARRRRAARRARRAARAAAR

Ho. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg-cm®2
ARARRRRA AR AR R AR AN R ARk R kAR R R A R R AR RN AR R A AR AR R AR R KA AR AR R AR Rk kAR R AR R AR R I A AR AR N
1 -3 %6 B8.55 29.75 7.17 1154.01E+08
2 2 48 10.14 35.08 7.58 1334.48E+08
3 2 86 +1 §8 10.77 37.17 7.75 1404 .09E+08
4 4 £ 6 11.40 39.25 7.91 1472.70E+08
5 2 #8 1 46 12.99 44.46 8.33 1641, 69E+08
6 3 #6 +1 #8 13.62 46.50 8.49 1707.09E+08
7 5 46 14.25 48.54 8.65 1771.65E+08
8 3 &8 15.21 51.62 8.90 1B68.,48E+08
9 2 f10 15.84 53.63 9.07 1931.06E+08
10 2 #6 +2 §8 15.84 53.63 9.07 1931.06E+08
11 -4 §6 +1 §8 16.47 55.63 9.23 1992.90E+08
12 -2 #8 +1 §10 1B.06 60.62 9.65 2145,.82E+08
13 ,-3 §8 +1 #6 18.06 60,62 9.65 2145.82E+08
14 -3 #6 +2 ¢8 18.69 62.58 9.81 2205.22E+08
15 .-4 §8 20.28 67.49 10.22 2352.31E+08
16 -2 #10+1 #8 20.91 69.42 10.38 2409.51E+08
17 -2 #12 22.80 75.11 10.88 2577.64E+08
Ak kAR AR AR R AR AR R R R AR Rk Rk ke kA ARk R Ak R Ak Ak AR RN kR R R AR R AR AN R Rk kR ke kR h ke kA ko R

CONTINUA



,TABL D B RECFIUCE R 2707 LOHNGITUDIHNAL
*kﬂd!i*i*iiikitttﬁﬁiiikkﬁt*iﬁtiﬁﬁi*t*ix*itﬁttik*nttii*ﬁkitiiiiiﬂkiit!h
; 307ém” "het1007em Td="95"¢m f'c= -200° Kg/cm" 2 fy= 4200 Kg/cn"2
t**iikiiii**ﬁ‘tt.tﬁ*kiﬁﬁi**Q‘itiitikiﬁﬁtiﬁiii*til.ii*i*ﬁi*‘iiﬁﬁkﬁ‘i*th‘

TN COMBINACIONES DE' : ,” AREA MR VCR E*T
N VARILLA ‘em” ‘on-n Ton Kg-cm“2
Qﬁkiﬁtttnti*iﬂﬁ.*ﬁi*ﬁﬁittiiikhitﬂittiiiititt.ﬁiﬁ'*iiilltﬁilli*ﬁﬁ*ﬁ'iitlﬁﬂt*tti'ﬂ
~3 8 TTgiss T 2928 5.85 1012.88E+08
2:7§:8" ; 30,147 . 134,41 6.19 1158, 66E+08
2546 110.77- - 36,42 6.33 1214,21E+08
446 11740 7 18,41 6.46 1268. 60E+08
2048 +:1° 46 12,99 43,36 6.80 1401,11E+08
3 A 6+ ta- 13,62 45,30 6.93 1451, 85E+08
546 B 14.25 47.22 7.07 1501.65E+08
3.798 ; 15,21 50,12 7.27 1575.82E+08
2.4710 » 15,84 52,00 7.40 1623,43E+08
2746 + 27 88 15.84 52,00 7.40 1623.43E+08
4.46 +1 28 16.47 53.87 7.54 1670.22E+08
248" +1 ¥ 10 18.06 58,51 7.88 1784.89E+08
3 48 +1 §6 18.06 58.51 7.88 1784.B9E+08
346 +2 #8 18,69 60.32 8.01 1829, 05E+08
4 18 20,28 64.82 8.35 1937.46E+08
2 $10+1 &8 20.91 66,58 8.48 1979.28E+08
2 412 22.80 71.76 8.88 2101.09E+08
3 §8 +1 #1210 23.13 72.65 B.95 2121,.83E+08
3 %10 23.76 74.34 9.09 2160, 99E+08
2 58 +2 #10 25,98 80.16 9.56 2294.79E+08
2 410+ 1 412 27.24 83,38 9.83 2367,98E+08
2 -2 $12+1 1 30.72 91.95 10,09 2560.70E+08
iiith.iﬁ*iiiiikktﬁiihtk*litiiﬂtﬂ*tlﬁ*iikiti*iktlAtQtﬁ*iikit*iit*tiiiﬁt*iii"itﬁi
As min= 6.72cm*2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 32.57cm"2 h > 70 cm

1.5 FR b @ (f*c) 0.5= 43.26Ton
2 FR b d (f*c)°0.5= 57.68Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIHNAL

RN N R R R A AR AR R RN AR R AR R R AR R A bk kA kAN h ke h kb kR AR AR ARk Ak k Ak kN
b= 10 cm h= 100 cm d= 95 cm f'c= 250 Kg/cm’2 fy= 4200 Kg/cm"2

KRR R A AR RN AR R A R AR R AR R kA N R kR R Rk kA R AN AN R AR AR R AN R R RN R R R AR A R AR NN kR ks

No. COMBINACIONES DE AREA MR VCR ExY
VARILLA cm”2 Ton-n Ton Kg-cm™2
KRR RN RN A AR R A RN ARk h R R AR ANk bk bk kA ko kh Ak kA kN kA ANk kRN R AR AR Aok
1 =3 E6 8.55 29.57 6.55 1138.82E+08
2 -2 £8 10.14 34,81 6.92 1315.45E+08
3 -2 26 +1 &8 10.77 36.837 7.07 1383.50E+08
4 .- 4 #6 11.40 38,91 7.22 1450.52E+08
5 -2 #8B +1 ®6 12.99 44.02 7.60 1615.41E+08
6 -3 46 +1 48 13.62 46.02 7.75 1679.15E+08
7 5 #6 14.25 48,01 7.90 1742.04E+08
8 -3 &8 15.21 51.02 8.13 1836.31E+08
9 .~ 2 %10 15.84 52,98 8.28 1897.18E+08
AR R R AN R AR R R R R A AR Rk AR R AR AR KRR R AR R AR A RN Rk Ak Rk Ak ARk Rk kR AR Ak kRN RN AR Ak

CONTINUA



TABLA DE REFUERZO LONGITUDINAL

KRR RRRR I AN R RN AR AR R A R AR RN AR R R RN RN AR R AR R Ak R AR R AR A AR R R AN AR AR AR RN RN RN R RN R A ARk d
b= 30 cm h= S0 cm d= 85 cm f'c= 300 Kg/cm“ 2 fy= 4200 Kg/cm"2

Rk R R AR RN AR A AR AR R R KA AR AR R AR R RN R AR A Rk AR A R A A AR R RN R AR R A AR AR NP Ak AR kh A

No. COMBINACIONES DE AREA HR VCR E*1
VARILLA m” 2 Ton-m Ton Kg-cm™2

AR AR R ARk R A AR AR R AR AR AR R AR R A AR RN A NN R R AN R AR R AN R AR R A AN AR R AN AR RN AR Ak
: 19 .- 3 # 10 23,76 69.02 10.61 2075.41E+408
20 .- 2 48 +2 #1210 25.98 74.72 11.06 2220,02E+08
21 .~ 2 $10+ 1 #1212 27.24 77.90 11.06 2299.89E+08
22 .- 2 #12 + 1 # 10 30.72 86.46 11.06 2512.88E+08
23 .- 3 & 12 34.20 94,71 11.06 2715.61E+08

RAERRR R RN R AR IR AR AR AR AR R R AN AR Rk R AR AR AR AR KRR AR AN R AR R R AR R RA AR AR AR AR ARk AN AN Ak
As min= 7.36cm"2 EL VCR SE REDUJC UN 30 %,YA QUE;
As max= 43.71lcm 2 h > 70 cm
1.5 FR b d (f*c) 0.5= 47.41Ton
2 FR b d (f*c) 0.5= 63.21Ton
FR=0.9 PARA MOMEHTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E STR1BOS
B L e L T T ]

b= 30 em h= 90 cm d= 85 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
AR RRNR R R R R A RAR AR R AR AR AR RN AR RN R Rk kAR ARk ARk A AR Rk A Ak Ak kAN R AR AN ARk AN R ARk
s 42 .

KRRk AR kR Rk ARk R R RN A AR R AR R AR R R AR R R AR AR A kAR R R R RN AR AR AR N AR R RN AR AR R F Ak d
5.00cm 55.98Ton%
7.50em 37.32Ton 54.07Ton*
10.00cm 27,99Ton 40.56Ton
12.50cm 22,39Ton 32.44Ton 58.03Ton*
15.00cm 18.66Ton 27.04Ton 48,36Ton
17.50cm 15,85Ton 23.17Ten 41.45Ton
20.00cm 13.99Ton 20.28Ton 36.27Ton
22.50cm 12.44Ton 18.02Ton 32.24Ton
25.00cm 11.20Ton 16.22Ton 29,02Ton
27.50Ccm 10.18Ton 14.75Ton 26.38Ton
30.00cm 9.33Ton 13.52Ton 24.18Ton
32,50cm 12,48Ton 22.32Ton
35.00cm 11.59Ten 20.73Ton
37.50cm 10.81Ton 19.34Ton
40.00cm 10.14Ton 18.14Ton
42.50cm 9.54Ton 7.07Ton

KRR AR R AR AR R Ak Rk kR kAR Nk Rk kR R R Ak k kR Ak R A AR R Rk kAR AR A Ak Ak kAR hh A kA b kdk

SM 31.356cm 45.44cm 81,28cem
Kk R R AR kR kAN A R kAR KRR R AR R R AR R AR R AR R R AR R R kAR R AR AR Rk kR kR kA A AR ARk kR R R A kR R AN
HOTAS: REQUIERE DE REFUERZ0O LONGITUDINAL
fy=2530 Kg/cm 2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
£y=4200 Kg/cm"2 para Est.#2.5,43, 44 as= 3.63E-02cm”2/cm

s = sep. de Est. 1.5 as= 5,44E-02cm”2/cm
SM =FR AV fy / ( 3.5 b )
* REVISAR Vu < 2 FRb d ( fc* }° 0.5



T A DE REFUERZ2O LONGITUDINAL
li*i*ﬁ*iiﬁtklﬁkk***iiiiiiﬁﬁ*t**ii*iﬁ’iﬁﬁh*tikiﬁﬂ*ittiitﬁk***fﬁ*i*iiiﬁiiﬂhtﬁti.ﬁi

b= 30.-cm h=.90 cm d= 85 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2
Qiiiihtiktﬁi.ﬂliﬁk‘ﬁﬁ..t.tt‘ﬂQiiii.iiiiﬁﬁiliitii*.Qtiﬁ.ti*"ﬂitiﬁt'iiﬁﬁ'kiﬁ*ﬂtﬂi

No. COMBINACIONES DE AREA MR VCR E+I
VARILLA cm”2 Ton-m Ton Kg-cm~2
'it.tﬁifltih‘ * ko hhh kAR kk AR R AR R AR AR AR AR ARk R AR ARk kA kD
11 i~ 4 86 +1 § 8 16.47 48,70 7.95 1531.22E+08
12 .-2 #8 +1 %10 18.06 52,95 8.33 1645.78E+08
13 ..-3 48 +1 46 18.06 52.95 8,33 1645.78E+08
- 14--,-3- 46 +2 48 18.69 54.61 8.48 16%90.19E+08
15 .- 488 20.28 58.76 8,86 1799.93E+08
= 16 .= 24710 + 1 § 8 20.91 60.238 9.01 1842.53E+08
17 .- 2 %12 22.80 65.17 9.46 1967.47E+08
18 . .- 3 §8.+1 § 10 23.13 65.97 9.53 1988.87E+08
19 .- 3 -4 10 23.76 67.5% 9.68 2029.38BE+08
200..,-2-§8 +2 4§10 25,98 72.97 10.10 2168.78E+08
21 -2 10+ 1 § 12 27.24 75.97 10.10 2245.69E+08
22. .- 2412+ 1 § 10 30.72 84.01 10.10 2450.44E+08
23...~.3 § 12: 34.20 91.68 10.10 2644,91E+08
iﬂitlﬁﬁi*ﬁﬁﬁ!lttiﬂﬁl'ﬁtﬁ'iﬁiﬁiiﬁﬁﬁiﬁiﬁ*itiﬁliﬁ.ﬁi*lkii.ii**ﬁﬂ'iiiiiiiiilkiiiﬂiii
As - min=  6.72cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 36.43cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 43.27Ton
2 FR'b @ (f*c)~0.5= 57.70Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA LA b E REFUERZO LONGITUDINAL

AR Rk AR AR A AN AR A AR R R R R R R R kA AN R A AR Ak A ARk N kA kA kb ko h kA kA kAR kAR AR ARk kR
b= 30 cm h= 90 cm d= 85 cm f£'c= 100 Kg/cm"2 fy= 4200 Kg/cm"2

AR AR Rk kA R AR A A AR AR R AR A RN AR A R A R A R R RN R AR R AR R R AR R R AR AR Rk kAR A ARk AR ARk Rk Rk &

No. COMBINACIONES DE AREA MR VCR ExI
VARILLA cm™2 Ton-m Ton Kg-cm*2
AR A A AR A AR R A h R ARk kAR AN R AR N Ak h kR kb kR d kb r bbbk kA kbbb kAR bRk hkkhhhR
1 -3 46 8.55 26.52 6.65 9089.65E+07
2 . 48 10.14 31.25 7.06 1049.68E+08
3 -2 #6 +1 §8 10.77 33.10 7.23 1103,87E+08
4 -4 £ 6 11.40 34.94 7.39 1157.25E+08
5 ~2 £8 +1 &6 12.99 39.55 7.81 1288.52E+08
[} -3 46 + 38 13.62 41.35 7.97 1339,25E+08
7 5 86 14.25 43.15 8.13 1389.30E+08
8 ~3 i38 15.21 45.87 8.38 1464.31E+08
9 -2 £ 10 15.84 47.64 8.55 1512.73E+08
10 .~2 #6 +2 #8 15.34 47.64 8.55 1512, 73E+08
11 .-4 $#6 +1 48 16.47 49.40 8.71 1560,56E+08
12 .- 2 §8 +1 § 10 18.06 53.80 9.12 1678.69E+08
13 -3 §8 +1 46 18.06 53.80 9.12 1678.69E+08
14 .-3 #6 +2 §8 18.69 55.52 9.29 1724.52E+08
15 .- 4 #8 20.28 59.83 9.70 1837.90E+08
16 -2 §10+1 §8 20.91 61.51 9.87 1881.95E+08
17 -2 # 12 22.80 66,51 10.36 2011.27E+08
18 .-3 #8 +1 §10 23.13 67.38 10.44 2033,.43E+08
AR AR R R AR R R R AR AN A RAE RN AR AN AR AR AR R Ak kR kA ke hk kR R dh bk kA kAt b d Ak hh kA ARk

CONTINUA



i
: TABLA DE REFUERZO LONGITUDINAL
RAAR AN R A AT IR KR AR R AR N A AR AR R AR AR A AR Ak h kAR AR AN R R A AR R AR AR AR R AN AR R A AR ARk Ak

b= 30 cm h= 90 cm d= 85 cm f'c= 200 Kg/cm™2 fy= 4200 Kg/cm*2
*tiii*i'ﬁﬁtﬂﬂ*ﬁﬁkl'ﬂkiik‘lk!ﬂtl!i‘ktlh‘ttiittiﬁititi*.R*.ﬁ'.ﬁﬂiﬁ"tﬂﬁ.iﬁﬂikﬁiﬂiﬂ

No. COMBINACIONES DE AREA MR VCR E*I
. ! VARILLA cm"2 Ton-m Ton Kg-cm*“2
kAR R R AR R A AR AR AR AN R AR AR AR R Rk TR A AN AR R AR R AR AR AR AR AR R AR AR AR AN R bk d
1 ~3 #6 8.55 26.05 5.43 7922,58E+07
2 =248 - 10.14 30.58 5.77 9045,74E+07
3 ~2 #6 +1 #8 10.77 32,35 5.90 9472.80E+07
4 o~ 446 11.40 34.10 6.04 9890.,49E+07
5 -2 #8 +1° 46 12,99 38.45 6,37 1090.60E+08
-6 -3 §6 #1748 13.62 40.15 6.51 1129.41E+08
7 -5 &6 14,25 41.83 6,64 1167.47E+08
8 -3 48 15,21 44.17 6.84 1224,08E+08
9 -2 410 15,84 46.G1 6,98 1260,37E+08
~2- #6442 8 15.84 46.01 6.98 1260.37E+08
-4 6 +1 §8 16,47 47.64 7.11 1296,01E+08
-2 #8 +1 §10 18,06 51.68 7.45 1383,20E+08
-3 48 +1 &6 18.06 51.68 7.45 1383.20E+08
=3 6 +2 48 18.69 53.25 7.58 1416,73E+08
-4 48 20,28 57.16 7.52 1498.91E+08
-2 #10+1 48 20.91 58.68 8.06 1530.57E+08
-2 412 22,80 63.14 8.46 1622.,64E+08
-3 48 +1 #10 23,13 63.91 8.53 1638.29E+08
-3 %10 23.76 65.36 8,66 1667.83E+08
-2 §#8 +2 #10 25.98 70.34 9.03 1768.60E+08
2 2 #10+1 # 12 27.24 73.09 9.03 1823.61E+08
k*iﬁﬁikiiﬁiﬁﬂ*ﬁ‘iitiiﬂh*tﬂi*ﬁiQiih*ikiﬁtiiitiﬁ.ﬁiiti*tt**ﬁﬂkﬁin**iti*iiﬂ.iﬁi*iﬂt
As min= 6.0lcm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 29.l4cm”2 h > 70 cm

1.5 FR b 4 (f*c)"0.5= 38.71Ton
2 FR b d (f*c) 0.5= 51.61Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL
ARARRE R AR KA RARRRRR AR R AN R AR A RR AR R R KR AR N AR AR IR AR IR R NN R AR AR AR RA AR AR AR A

b= 30 cm h= %0 cm = 85 cm f'c= 250 Kg/cm"2 £y= 4200 Kg/cm"2
AAI AR R AR AR AR Rk KA AR AR R AR R A ARk R AR AR RN A TR AR A RA R AR AR AR AR R R AR AR AR AR AN Rk A kR
No. COMBINACIONES DE AREA MR VCR E+L
em”2 Ton-m Ton Kg-cm®2
ARRAA AR RRAAA R AR IR AR KRR R AR RERRR RN kR E AR KRN AR AR AR RA KRR AR KA RETA R IR h
1 —3 %6 8.55 26.33 6.07 8963.61E+07
2 -2 F 10.14 30.98 6.45 1033.91E+08
3 -2 46 +1 #8 10,77 12.80 6.60 1086.82E+08
4 ~4 6 11.40 34.61 6.75 1138.89E+08
5 -2 §8 +1 46 12.99 39.11 7.13 1266,80E+08
6 -3 §6 +1 #8 11.862 40.87 7.27 1316,18E+08
7 .~ 5 k6 14,25 42.62 7.42 1364.86E+08
8 -3 §8 15.21 45.27 7.65 1437.76E+08
9 -2 #10 15.84 46.99 7.80 1484.80E+08
10 .- 2 #6 +2 #8 15.84 46.99 7.80 1484.80E+08
KRR R RN R AR R AR R R AR AN AR AR R AR AN R AR AR RN R AR R AR AR R AR A A AR RNk A ARk Ak khhk Ak k

CONTIRUA



TABLAL DE.

ESTR1BOS

ARRRRREREARR KRNI RRERAARANARR AR ARRRRARRI KRR AR KRNI RAARNAN R RR N R IR R AT

. .8 ESTRIBOS DE DOS RAMAS
HHR A KRR KT TN RARRRRAN R AR RI I NR IR KR IR A IR RN AT LR R AR RN R A ARk AR AR R R AR R R A kAR RSk

b=-30 cm

‘h= 80 cm~ - d=.75cm FR=0

- s #2: . #3 #4
L L e e e T T

e 5.00¢m
2 7.50cn
- 10,00cm

12,50cm
15.00¢cm
17.50cm
20.00cm
22.50cm
25.00cm
27.50cm
30.00cm
32.50cm
35.00¢cm
37.50cm

49.39Ton*
32.93Ton
24.70Ton
19.76Ton
16.46Ton
14.11Ton
12.35Ton
10.98Ton
9.88Ton
8.98Ton
B8.23Ton

47.71Ton*
35.78Ton
28,63Ton
23.86Ton
20.45Ton
17.89Ton
15,90Ton
14,.31Ton
13.01Ton
11.93Ten
11.01Ton
10.22Tan
9.54Ton

51,21Ton*
42.67Ton
36.58Ton
32.00Ton
28.45Ton
25,60Ton
23,28Ton
21,34Ton
19.69Ton
18.2%Ton
17.07Ton

-
AhRNRER AR KRR AR AR AR A AR AR AR KRR AR Rk AR AR R AR KRR AR R AT R AR AR AR AR AR AR R kAR AR A

SM

J1.36cm

45.44cn

81l.28cm

KERRRAR RN AR KRR NKR AR R AR AR AR AR R AR NI N RN R KR AR AR R AKAR R R R ARk Ak ok ke k kRN R R kR Ak bR A
REQUIERE DE REFUERZO LONGITUDINAL

HOTAS:

fy=2530 Kg/cm™2 para Estr.§2
fy=4200 Kg/cm 2 para Est.#2.5,%3,34

S = sep.

de Est.

SM =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( for )° 0.5

POR CAMBIQS VOLUMETRICOS

as= 3.63E-02cm”2/cm

1.5 as= 5,44E-02cm”*2/cm



DE

E Y TAB A
“*iﬁﬁiﬂﬂkk*kti*Qiiit*ik*ﬂﬂtiitﬂﬁiﬂ*iﬁiititﬂil.*-
em f'c= 300 Kg/cm™2

‘30 ¢ h=.80 cm d= 75

REFUERZO

LONGITUDINAL

AR ARA L
fy= 4200 Kg/cm™2

Rk

b=
kﬁﬁittkk**iﬁ"ﬁti**tiitt*ﬁktklktﬁ*kitlt*ttﬁitﬂﬁitﬁ*ttﬁittttﬂatiﬁiititiiﬁtiiﬂi*tk

“Noy] COMBINACIDNES DE
VARILI

AREA
em”2

MR
Ton~m

VCR

E*I
Kg~-cm©"2

Ton
ﬂiiiﬂ*ﬁ‘*ﬁiﬁiiﬂlhthﬂﬁit*iitﬁti*ﬂ*ii.itltﬁi"kik*iﬁi*ﬁﬁiﬁt'kﬁtit.iiltﬁ*.ikﬁﬁfﬁkﬁk

2 2l wn=2 46 41 46 6.81 18.70
2-0 =2 6 +1 45 7.68 21.01
3 -4 &5 7.92 21.64
4 -3 §6 8.55 23.29
5 -3 .45 +1. 46 8.79 23.92
6= 2 #5 +2 16 9.66 26.18
F.em 5.8 5 : 9.90 26.80
8....-2- 48 10.14 27.41
g-:..=3 6 + 5 10.53 8,41
107 W= 27 6 + 8 29.03
J11iT- 4 B s w 6 29.03
12 -4 ‘46 ot 30.63
S13;- .=:3 5+ 6 31.24
14.0.- 6 ¥ 5 . 31.85
157« 3 8767+ 5 33.44
2.4 8+ 6 34.64

. a7 86 4 N 35,61
IHIEE 8. 36,21
=586 i 37.76
=348 . 40.12

-2 410 41.65

. -2 4’6 41,65
230 =446, 43,17
24 .=i2.04:8 46.97
25;:-3- 48 18.06 46.97
26; -3 £°6 18.69 48.46
27 -4 48 20.28 52.16
28° .- 2 %10 20.91 53,61
29 ..-2 §12 22,80 57.90
00 348 +1 410 23.13 58.63
31 .- 3 #1310 23.76 60.04
32 .-2 #8 + 2 %10 25.98 64.90
33 .- 2 #20+1 #1312 27.24 67.60
34 -2 §12+1 #10 30.72 74.85
5 .-3 § .79

5.68
5.90
5,97
6.13
6,19
6,42
6.48
6.54
6.64
6,71
6.71
6.87
6.93
7.00
7.16
7.28
7.39
7.45
7.61
7.86
8,03
8.03
8.19
8.60
8.60
8.77
9.18
9.3%5
9.76
9.76
9.76
9.76
9.76
9.76
9.76

5721.59E+07
6339.57E+07
6507,12E+07
6941.26E+07
7104.55E+07
7687 .25E+07
7845.55E+07
8002.82E+07
8256, 26E4-07
8410,.95E+07
8410.95E+07
8812.48E+07
B8963.77E+07
9114.17E+07
9504.78E+0
9798.45E+07
1003.46E+0%
1017.89E+0¢
1055.39E+0L
1111.53E40%
1147.74E40
1147.74E+0L
1183.47E+
1271.62E+
1271.62E+0
1305.77E40:
1390, 1SE+0n
1422,.89E4 0L
1518.88E1uc
1535.32E4G¢
1566.43E+0¢
1673.44E4 07
1732.45E40..
1889.47E+q:
2038.47E+05

3 12 34.20
P O A P P SR DI
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 6.50cm”2
As max= 38.57cm”2

1.5 FR b d (f*c) 0.5= 41.83Ton

2 FR b d (f*c) 0.5= 55.77Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



TABLA )
tiiﬁ*nﬁAiiiiﬁkkﬁ*i'*htﬁi*k*i*lﬂiiik*tiﬁiﬁ***iik*i*i**tiﬁiQﬁti*ﬂtﬁtﬁikit*iﬂﬁ****i
b= 30 cm h= 80 cm

TRA AR RRIRRR AR AN A KRR AR IR RN N R AR

d="75 cm

FUERZO

No. COMBINACIONES DE’
VARILLA cm°2
AkhARRKRIKA ki*ﬁﬁkﬁﬁtkﬁi—ii*iiiiﬁkikhhk**i*i*lﬁﬁt*ifﬁiﬁ T T I T P e Y

-3

R R

~
o

NN
t X3

w
N

w
-
Frar s e

NNNUBUNNGUUNANNWOUARNWUAWESNWUNONQULDN

34 .

s

#5 +1 3
6 +1°.1
5 .
i6 :
5 +1.4
$7574 2078
#50
[R5

B:6 4.1
6. 421
LS
T
SHEE 2
45
4.6 .+ 27§
8 8- SERS O S
g6+ 104
6.+ 1 4
i 6 :
$8

¥ 10

£6 +2 ¢
16 +1 #§
¥8 +1
18 +1 ¢
¥6 +2 #
¥ 8

$10 +1 %
$ 12

§8 +1 #
§10

§#8 +2 #
#10+1 2
# +1 8

6
S

am.

®WR WM oo oW

10

10
12

30.72

72.40

8.91

1839.

S LONGITUDINAL

R £1c= 250 Kq/cm 2 fy= 4200 Kg/cm'2

Adkdkhh ok * Ahhkkhhhhhhkhkkk bk
AREA MR VCR E*I

Ton=-m Kg-cm"2
5.94 16.29 4.98 5022.B3E+07
6.81 18.58 5.18 5646.00E+07
7.68 20,85 5.39 6250.93E+07
7.92 21.48 5.45 6414.81E+07
- B.55 23.10 5.60 6839.18E+07
- B.79 23.72 5.65 6998.71E+07
9066 25,93 5.86 7567.57E+07
L.9.90 26.%4 5.92 7722.00E+07
-10.14 27.15 5.97 7875.39E+07
'10.53 28,13 6.07 8122.47E+07
10477 28,73 6.12 8273.21E+07
10.77 28.73 6.12 8273.21E+07
11.40 30.30 6.27 8664.32E+07
11,64 30.89 6.33 BB11.61E+07
11.88 31.48 6.39 8957.98E+07
12,51 33.03 6.54 9337.98E+07
12.99 34.20 6,65 9623.49E+07
-13.38 35.15 6.74 9853.00E+07
13.62 35.73 6.80 9993.17E+07
14.25 37.24 6.95 1035.73E+08
15.21 39.52 7.18 1090.20E+08
15.84 41.00 7.33 1125.30E+08
15.84 41.00 7.32 1125.30E+08
16.47 42.47 7.48 1159.92E+08
18.06 46.12 7.85 1245.23E+08
18.06 46.12 7.85 1245.23E+08
18.69 47.55 B.00 1278.26E+08
20.28 51.09 8.38 1359.77E+08
20.91 52.47 8.53 1391.36E+08
22.80 56.55 8.91 1483.91E+08
23.13 57.25 B8.91 1499.74E+08
23.76 58.57 8.91 1529.70E+08
25.98 63.15 B.91 1632.63E+08
27.24 65.68 8.91 16689.32E+08

90E+08

35 12 10
iiiiiittﬁttliiﬁk*ﬁnkﬂt.\tﬁitﬁﬁﬁﬁtiﬁhnnatktkiii!lk*tnkkitit«*ttiiiii*ikﬂﬁ**niittii
EL VCR SE REDUJO UN 30 %,YA QUE:

As min=

5.93ecm”

As max= 232.l4cm”
1.5 FR b d (f*c)"0.5= 38.18Ton

2 FR b d (f*c) 0.5= 50.91Ton

2

5

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

cn



REFUERZO

-~ b=:30.cm -h= 80 cm d= 75 cm

fle= 200 Kg/cm™2

T A LA D LONGITUDINAL
L R L T T e R s

fy= 4200 Kg/cm"2

RAKEKE AR IR AR AR IR RARI KR EAR KRR R KRR R AR AR R R RN AR AR AR KRR AR AR AR AR R KRN KRR KA R R RN

No. COMBINACIONES DE
ARIL]

AREA

MR

VCR

E*I
Kg-cm“2

B - Vi LA cm Ton
HRRIR AR AN AT R RRRRERREAR R AR R A AR I R IR R A SRR KRR AR AR IR KA ARk AR R AN A AR R AR KRR

2 16 5.70 15,53 4.40
345 5.94 16.15 4.45
£5 6,81 18,40 4.63
i6 7.68 20.63 4.82

- 45 7.92 21,23 4.87
*6 8.55 22.82 5.00
5. 8.79 23.42 5.06
46 9.66 25,57 5.24
45" 9.90 26,16 5.29
8. 10.14 26,75 5.34

S 6 10,53 27.70 5.43

o 10.77 28,28 5.48
#5. 10.77 28.28 5.48

: 46 11,40 29,79 5,61
25 11.64 10.36 5.66

5 : 11,88 30.93 5.71

$ 12.51 32.42 5.85

BN 12.99 33.54 5.95

67 o 13.38 | 34.45 6.03

6 32 13.62 35.00 6.08
5786 14.25 36.45 6.22
I8 15.21 38.62 6.42
241 15.84 40.02 6.55
2 6 is 15,84 40.02 6.55
4 6 i8 16.47 41.41 6.69
2 8 & 10 19.06 44.85 7.03
348 #6 18.06 44.85 7.03
3 6 48 18.69 46.19 7.16
4 8 20.28 49.49 7.50
2 10+1 #8 20.91 50,77 7.63
2 12 22.80 54.52 7.97
3 8 +1 #10 23.13 55,16 7.97
-3 4§10 23.76 56.38 7.97

4350,18E+07
4487 .98BE+07
5019,16E+07
5519, 25E+07
5653.78E+07
6000.30E+07
6129 .B9E+07
6589, 08E+07
6712.96E+07
6835, 60E+07
7032.71E+07
7152,52E+07
7152.52E+07
7461.96E+07
7577.99E+07
7693, 02E+07
7990.36E+07
8212.59E+07
8390.50E+07
8498.81E+07
8779.17E+07
9195.57E+07
9462.10E+07
9462.10E+07
9723, 54E+07
1036.21E+08
1036.21E+08
1060.71E+08
1120.68E+08
1143.74E+08
1210.68E+08
1222.04E+08
1243.47E408

3
HRRERRR KRR IR IR R R AARA RN I TR R AR AR R R A KRR AR RA AR R KRR AR I AR ARR RN IR Rk AR
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 5.30cm"2
As max= 25.71lcm"2

1.5 FR b @ (f*c)“0.5= 34.15Ton

2 FR b d (f*c) 0.5= 45.54Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

cn



TABLA D E ESTRIBOS
a&k*k*tiaiﬁﬂﬁitﬁ iﬁiikiﬁk*ﬁktiiﬁﬁ*tilihiﬁiiiiﬁkl*tﬁﬁiti*ﬂtﬁitit*i*iitQitﬂﬁtﬁﬁﬁﬁt

‘b= 30 eém” T'h=.70 cm d= 65 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
kkkiikAAﬁi**ﬁiﬁ*ﬁtkkitﬁﬁt*ﬁﬁikiﬁ't!ﬁttﬁﬂkiiiﬁihﬁktﬁﬁittﬁiﬁ*.'ti*iiﬁ***tﬁﬂiiiﬁ'it!
s #2 #2.5 #3 #4
iatﬁ*ﬁtt**ttkﬁﬁ*tt*tit*ithitttlkhiﬁkﬁﬁﬂiiit*iﬁﬁhiii*iai*iQ*tﬁtttttt*ttttttuﬂitﬁﬁ

“5.00cm - 42.81Ton*
5 7.:50¢cm 28.54Ton 41,35Ton*
10.00cm 21.40Ton 31,01Ton
“112%50cm - 17.12Ton 24.81Ton 44.38Ton*
15,00cm 14.27Ton 20, 68Ton 36.98Ton
°7 17.50cm 12.23Ton 17.72Ten 31.70Ton
20.00cm 10.70Ton 15,51Ton 27.74Ton
. 22.50cm 9.51Ten 13,78Ton 24,65Ton
25,00cm 8.56Ton 12.41Ton 22.19Ton
27.50cm 7.78Ton 11.28Ton 20.17Ton
30.00cm 7.13Ton 10,34Ton 18.49Ton
17.07Ton
Ak RNk R R R R A AR R R R AN KRR A AR IR R A AR R R A R R AR R AN RN A AR AR AR A AR AN A RN AR AR KRR R AANR NN R A AR ARk
| sM 6cm 45,44cm 81.28cm
AR AR R AN AR NI R AR R R IR AR R AR A RN R R A AR R AR ARk kR kA Ak ke khkk bk h kR Ak kb d &
NOTAS:

fy=2530 Kg/cm"2 para Est.#2

fy 4200 Kg/cm™2 para Est.#2.5,#3, 84
p. de Est,

sn =FR AV fy / { 3.5b )

* REVISAR Vu < 2 FR b d { fe*r )*

3




TABLA D E REFUERZO

kﬁtliﬁki**ﬂi*kﬂk*tﬁﬁﬁtﬁﬂit*tt'ﬁtktiititiiﬂ
‘7 ib="30 cm h='70 cm . d= 65 cm

LON G ITUDINAL

fle= 300 Kg/cm"2

Ak Rk REk

fy= 4200 Kg/cm"2

LR T e T T L P e I T

N6, '~ COMBINACIONES DE AREA MR
. cm”2 Ton-m
hkkkkhk * Kk k *

- R BN B N 5.70 13.58
27 -3 §5 5.94 14.14
3°..-2 #5-+1°46 6.81 16.13
4 .~2 §6 +1 §5 7.68 18.10
5...-4 ¥8 : 7.92 18.65
6. =3 #6 8.55 20.06
7.3 48 8.79 20.59
8 -2 #:5 - ; 9.66 22.52
9 5 895 fo i -9.90 23.05
107 <02, §4B & 10.14 23.58
11,3 e 5 10.53 24.43
12 246 .8 10.77 24.96
13 47 48 6 10.77 24.96
14 .24 .46 Gra 11,40 26.32

NE L P T 3% 6" 11.64 26.84
167 = 6§ 5 TL CE 11.88 27.36
17 =3, 3642 .5 12,51 28.71
18 =12 #8741 736 12,99 29.73
19 7.4 TEET 41 RS 13.38 30.55
200 .- 3 46 +1 .88 13.62 31.06
21..-5 §6 14.25 32.38
22 -3 §8 15.21 34.37
23 .- 2 #10 15,84 35.66
24 -2 6 +2 #8 15,84 35.66
25 -4 ¥6 +1 48 16.47 36.95
26 .-2 48 +1 §10 18.06 40,14
27 -3 §8 +1 §6 18.06 40.14
28 .- 3 $6 +2 §8 18.69 11.39
29 .~ 4 §8 20.28 44.49
0 .-2 #10+1 #8 20.91 45.70
31 -2 412 22.80 49.28
32 -3 #8 +1 #10 23.13 49.89
33 .- 3 # 10 23.76 51.06
34 .-2 #8 +2 #10 25.98 55,08
35 .- 2 #4110+ 1 4§ 12 27.24 57.30
36 .- 2 # +1 0.7

VCR

E*I
Kg-cm“2

Ton
ey Y]

6.95
7.04
7.37
7.69
7.78
8.01
8.10
8.43
8,51
8.60
8.75
8.84
8.84
9.07
9.16
9.25

3614.8B5E+07
3745.09E+07
4207.66E+07
4656.34E+07
4777.83E+07
5092.34E+07
5210.52E+07
5631.78E+07
5746.09E+07
5859.61E+07
6042.44E+07
6153.95E+07
6153.95E+07
6443.19E+07
6552, 09E+07
6660.29E+07
6941.10E+07
7152.02E+07
7321,52E+07
7425.01E+07
7693.82E+07
8095.71E+07
8354.61E+07
B8354.61E+07
8609.83E+07
9238.39E+07
9238.39E+07
94B81.57E+07
1008, 14E+08
1031.38E+08
1099.41E+08
1111.04E+08
1133.05E+08
1208.61E+08
1250, 19E+08
1360.54E+08

12 4 10 3 2 .
R L e e T ey

As min= 5.63cm’2
As max= 33.43cm"2

1.5 FR b d (f*c) 0.5= 36.25Ton

2 FR b d (f*c)"0.5= 48.33Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



b="30 cm h= 70 cm d= .65 cm

f'c= 250 Kg/em™2

TADLA DE REFUERZO

LONGITUDINAL
ikiiiﬁ*tit)tﬁi*ﬁﬁiiﬁﬁti*i*k*ﬁ*ktantﬁittilﬁtiani*iu**tti*ﬁﬁiﬂti*i*'titﬁk!atl*ikﬁ*

fy= 4200 Kg/cm"2

Qtﬁti*tikﬁit*ikiiﬁtitﬁitﬂﬁ!*ﬁiiﬁ**iitititﬁtﬁ'i**i**'tﬁiikth*iﬂtikﬁtﬁ*ﬁ*ﬁi*itliﬁi

ND.{ COMBINACIONES DE

E*I
Kg=-cm©™2

ARILLA m°2 Ton-m To!
ﬁkhtk*h*ﬁiiktﬁt*ﬂﬁﬁtﬁ**a**ﬁai*tdﬁwttttaitﬂtﬁ*it**tttﬁittiiiﬁkﬁtittitﬁﬂktiﬁititii

FS D I
R 5
3. 5 V6
47 6 is
R 51
L6l 6
Tt 5 16
80— 5 te
9 fulem 054 Eh
1 B .
6 4.5
8

+ 1 #10

NNULUNNAULNANNE MU AN B AUAANUNINOLAN LN

w
o

+2 {10
10 +

3B

AREA MR VCR
5.70 13.50 6.35
5.94 14,056 6,43
6.81 16.01 6.72
7.68 17.95 7.02
7.92 18,48 7.10
8.55 19,87 7.31
8.79 20.39 7.40
9.66 22,28 7.69
9.90 22,80 7.77

10.14 23,31 7.85

10.53 24,15 7.99

10.77 24.66 8,07

10.77 24.66 8,07

:11.40 25,99 8.28

11.64 26.49 8.36

11.88 26.99 8.44

12,51 28.10 8.6G

12.99 29,29 8.82

13.38 30.09 8.95

13.62 30,58 9,04

14.25 31.85 9.25

15.21 33.77 9.57

15.84 35,01 9.79

15.84 35.01 9.79

16.47 36,24 10.00

18.06 39.30 10.54

18.06 39.30 10.54

18.69 40.48 10.76

20.28 43,42 11.03

20.91 44.57 11.03

22.80 47.93 11.03

23,13 48,50 11.03

23.76 49.59 11.03

25.98 53.33 11.03

3567,87E+07
3695,46E+07
4148.19E+07
4586, 71E+07
4705.35E+07
5012.28E+07
5127 .54E+07
5538.08E+07
5649.40E+07
575%.91E+07
5937.B1E+Q7
6046.28E+07
6046,28E+07
6327.48E+07
6431.28E+07
6538.39E+07
6811.02E+07
7015.66E+07
7180.04E+07
7280.37E+07
7540.83E+07
7929.91E+07
B180.35E+07
8180.35E+07
8427.06E+07
9034.02E+07
9034, 02E+07
9268.60E+07
9846,61E+07
1007.03E+08
1072.45E+08
10B3.63E+08
1104 .76E+08B
1177.23E+08
1217.07E+08

3 . 1 ¢ 12 7.24 . .
R L L L T T ey

As min= 5.14cm”2
As max= 27.86cm”2

1.5 FR b d (£*c)0.5= 33.09Ton

2 FR b d (f*c) 0.5= 44.12Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TABLA

b=:30"cm’ h=.70 cn

ARARE RN R R A AR

d= 65 cm

REFUERZO

f'c= 200 Kg/cm"2

. DE LONGITUDINAL
tiﬁtitkiinﬁiittiiiktti*iliﬁt'ﬁﬁiiiilitﬁ&itﬁi*ﬁtiwit*'ﬁtttttttttwiktﬁtitﬁkk*tti*i

fy= 4200 Kg/cm"2

RRRRRRARRRR AR RN KRNI R KRR R R R AR R AR R R A Nk R AN R AR R AR R ek
-No., COHBINACIONES DE

E*T
Kg-cm“2

: VARI
Qkﬁitﬁiiﬂ*ﬁitkiﬂti*itihﬁﬁﬁ*tkﬁﬁﬁtiti**itt*titiiﬁ‘tiiafﬁ'**kt*ﬁ*ﬁ*ﬁ*ﬂttﬁtti*ttttﬁ

RRAR A A AR

a2

+ ¥

R
N e

~
- :
=3

27 .
28
29 .

44
NN

3
2
2
4
3
3
2
5.
2
i 5
2
4
4
3.
6
3
2
4
3
5
3
2
2
4
2
3
3
4
2

i st 3 2 e 0 e e e o O o S A 4 S e T S e A
zmmmwa.m.-maimmmmmmmmmmmmmwmmmmu\a\
+

+

¥
T

4 E
TSy

e

1

e

anapasar  we Anas o
cuawv. o oowun

Er e T
Camn®
5}

(LYY

XY

I\REA MR VCR
cm™2 Ton-m

5.70 13.237 5.68
5.94 13,91 5.75
6,81 15.83 6.01
7,68 17.72 6.28
7.92 18.24 6.35
8,55 19.59 6,54
8.79 20.09 6.61
9.66 21,92 6.88
9.90 22.42 6.95
10.14 22.91 7.02
10,53 23.71 7.14
10.77 24.21 7.22
10.77 24.21 7.22
11.40 25.48 7.41
11,64 25.96 7.48
1i.88 26.44 7.55
12,51 27.6% 7.74
12,99 28.63 7.89
13.38 29,39 8.01
13,62 29.86 8.08
14.25 31.06 8.27
15.21 32.87 B.56
15,84 34.04 8.76
15.84 34.04 B8.76
16.47 35.19 8.95
18.06 38,03 9.43
18.06 38.03 9.43
18.69 39.13 9.62
20,28 41.83 9.87
0.

3177.80E+07
3284.01E+07
3657.75E+07
4015.31E+07
4111.33E+07
4358.30E+07
4450.54E+07
4776.86E+07
4AB64.75E+07
4951.77E+07
5091.35E+07
5176.15E+07
5176.1SE+07
5394.93E+07
5476.87E+07
5558, 05E+07
5767.69E+07
5924.15E+07
6049.28E+07
6125.42E+07
6322.25E+07
6614.09E+07
6800,57E+07
6800.57E+07
6983.24E+0Q7
7428.39E+07
7428.39E+07
7598.83E+07
8015.10E+07
8174.82E+0Q7

o 4 20.91 42.87 9.87
iiltﬁ'tkik*kiiii*ﬂtﬁiﬁiﬁ*til*ﬁ***iﬂkﬁtti*il*ﬁﬂ*ﬂthi*t**ﬁﬁtithtitﬂﬁﬂﬂt*t

As mins=

4.60cm"2
As max= 22.29cm"2

1.5 FR b d (£*c)"0.5= 29,60Ton
2 FR b d {f*c)"0.5= 39.47Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE



TABLA b E ESTRIBOS
D L T L T e T L T

b= 30 ¢ h= 60 cm d= 55 cn FR=0 .8 ESTRIBOS DE DOS RAMAS
B e e e e R b e e e e AL P L

s #2 42.5 #3 #4
RRKRRIIKAERKARKE KRR AR R RARN KRR KRR AR AR RRR AR KRR AR KA R AN R R A AR RN IR RN AR ARR AR AR A RN R AR

5.00cm 36.22Ton*
7.50cm 24.15Ton 34,99Ton*
10.00cm 18.11Ton 26.24Ton
12.50cm 14.49Ton 20.99Ton 37.55Ton*
15.00cm 12.07Ton 17.49Ton 31.29Ton
17.50cm 10.35Ton 15.00Ton 26.82Ton
20,00cm 9.06Ton 13.12Ton 23.47Ton
22.50cm 8.05Ton 11.66Ton 20.86Ton
25.00cm 7.24Ton 10.50Ton 18.78Ton
27.50cm 6.59Ton 9.54Ton 17.07Ton
Tk Rk KRRk kk kAR RN AR A AR R R R AR AR AR AR Rk k kA b kR AR Rk Rk b kAR NANRARRN ARk kR RR ko R A NN
sH 31.36cn «A4c 28cm
ARRREREAIRRRKRNRRA NI ARRRARARE R AN KRR AR R AR AR R RRRRRRAR KR AN KRR RRARR IR R RANK
NOTAS:

fy=2530 Kg/cm"2 para Est,#2

fy=4200 Kg/cm"2 para Est.#2.5,43,44
s =sep. de Est.

s =FR Av fy / b )

* REVISAR Vu < 2 FR b d { fex )"



TABLA

VARILLA

DE

d= 55 cm

REFUERZO

LONGITUDINAL
KRN RNAR R AN R AR R AR AR KRR AR AN RN AR R AR A AR R R R AR AN RN AR A RN R AR AN R R AN AR RN RN R R R R AR ANk k
b= 30 cm h= 60 cm
KRR AR R AR R AR R R AR AR AR R R A AR AN R R R AR A AR R A AR A AN R IR AR A NN RN R R R RN RN AR A AR R AR AR ARk Ak
No. COMBINACIONES DE

fy= 4200 Kg/cm~2

EsY
Kg-cm“2

Ton
B P i O e AU SR S P Y

-2

[ T T T T T T T T T O T o T T T T S TP R Y L O R B B T B '}

NMWUWNNAILRURNANNUNWANWUALUAERNWLUNNN LU NN W

+4
e

++

o

+++
-

+ + + +

o

CORDAARRIONADANNANRATAUAAUNNW! O
PR +

-
o
+

8 4+

8 +

A0 46T T T I T N I T ot S S S T TR e st WA T S S N 1 S0 A e e T 2

R

[XETRTRIY)

-

1

2

10 + 1

-on un -

e
o aoun

e . .k
YUY YT

ar am

#

[LE-Y

oo

10

10

f'c= 100 Kg/cm*2
AREA MR VCR
Ton~m

5.70 11.43 6.21
5.94 11.89 6.30
6.81 13.56 6.62
7.68 15.20 6.95
7.92 15.65 7.03
8.55 16.83 7.27
8.79 17,27 7.36
9.66 18.87 7.68
9.90 19.31 7.77
10.14 19,75 7.86
10.53 20.45 8.00
10.77 20,89 8.09
10.77 20.89 8.09
11.40 22,01 8.33
11.64 22.44 8.42
11.88 22.87 8.51
12,51 231.98 8.74
12.99 24.82 8.92
13.38 25.49 9.06
13.62 25,91 9.15
14.25 26.99 9.39
15.21 28.62 9.75
15.84 29.68 9.98
15.84 29.68 9.98
16.47 30.72 10.21
18.06 33.32 10.22
18.06 33.32 10.22
18.69 34.22 10.22
20.28 16.83 10.22
20.91 37.80 10.22
22.80 40.66 10.22
23.13 41.15 10,22
23,76 42.07 10.22
25.98 10.22

27.24

10,22

2525,73E+07
2615.46E+07
2933.61E+07
3241.41E+07
3324.63E+07
31539,78E+07
3620.53E+07
3907.96E+07
3985.85E+07
4063,15E+07
4187.55E+07
4263 ,17E+07
4263.37E+07
4459, 84E+07
4533, 73E+07
4607.11E+07
4797.37E+07
4940, 10E+07
5054.70E+07
5124 ,62E+07
5306.08E+07
5576.,94E+07
5751.15E+07
5751.15E+07
5922.68E+07
6344.28E+07
6344 .28E+07
6507 .06E+07
6907.83E+07
7062.81E+07
7515.58E+07
7592.84E+07
7738.92E+07
8239.46E+07
8514.22E+07

35 1
ﬁlatiQikﬁi**iiktt.tatikﬁltkﬁakiklﬁtkltkk*ﬁtﬂttit**tti.hlikﬁﬂ.ﬁ#ﬁ'i**it*itnnﬁ.t'ﬁ

As min=

4.76em"2
As max= 28.29cm"2

1.5 FR b d (f*c) 0.5= 30,67Ton
2 FR b d (f*c) 0.5= 40.907on
FR=0.9 PARA MOMENTO FLEXIONANTI
FR=0.8 PARA FUERZA CORTANTE



No.:

CTUATBL

A

S VARILLA

.DE,

4 'b=-30.‘cm I h= 60 cm

d=

{R'E'FUER.ZO

55 em . f'c= 250 Kg/cm 2
i*t‘t*ﬂiﬁ**iﬁ‘t'ﬁﬁﬁﬁiﬁii'itiﬁttti*ﬁh'iﬁ*'itﬂii*ﬁﬁ*i*iiitﬁﬂila.!ﬁ*ﬂ*ﬁt*iﬁ

COMBINRCIONES DE

AREA
cm®2

MR
Ton-m

. LORGITUDIHNAL
aaﬁ*iaat**tktnﬁtt*tttﬁitktiﬁ*ﬁ***ti*k*tktkii'ttlt*kit*kitl**ﬁiittﬁtk*i*ﬂ«at*ttiﬁ

VCR

fy= 4200 Kg/cm“2

E*L
Kg-cm~2

n
RRRERRIRERRERhRIRIRRRRAEAN kR FRAR KRR RA N KRR

2490.21E+07
2577.96E+07
2888, 78E+07
3189.02E+07
3270.11E+07
3479.64E+07
3558.23E+07
3837.73E+07
3913.41E+07
39BB.49E+07
4109,27E+07
41B2.84E+07
4182,B4E407
4373.39E+07
4445.01E+07
4516.11E+07
4700.37E+07
4838.50E+07
4949 .35E+07
5016.96E+07
5192.31E407
5453,82E+07
5621.88E+07
5621,88E+07
5787.22E+07
6193, 14E+07
6193.14E+07
6349, 69E+07
6734.6BE+07
6883,41E+07
7317.39E+07
7391.36E+07

e 2. t6 5.70 11.34 5.67
2 3: 45 - -5.94 11.80 5.75
SR I 208 5.0+ 1 86 6.81 13.44 6.04
4= 2. 46 .+ 1§65 7.68 15.05 6.34
5= 4 45 7.92 15.49 6.42
6 .-3°46 - 8,55 16.64 6.64
T -3 RS + 146 8.79 17.07 6.72
g8 -2 §5 +2 06 9.66 18.63 7.01
.9 .= 5 #5 9.90 19.06 7.09
10 2 48 : 10.14 19.43 7.18
A1 3- 46 +1:.4§5 10,53 20.17 7.31
12 . 2 ¥#6 +1 ¥8 10,77 20.59 7.39
13 4 £5 +1 #s 10.77 20.59 7.39
14 4 §6 11.40 21,68 7.60
15 3 85 +2 36 11.64 22.09 7.68
16 6 #5 11.88 22.50 7.77
17 3 846 +2 465 12,51 23.57 7.98
18 -2 #8 +1 §6 12,99 24.38 8.14
19 4 6 +1 §5 13.38 25.03 8.27
20 3 §6 +1 §8 13.62 25.43 8.36
21 5 §6 14.25 26.47 8.57
L22 3 #8 15,21 28.02 8.90
23 -2 §10 15.84 29.03 9.11
24 -2 #6 +2 {8 15.84 29.03 9.11
25 ~4 $6 +1 §8 16,47 30.02 9.32
26 2 28 +1 ¢10 18.06 32.47 9.33
27 -3 48 +1 #6 18.06 32.47 9.33
28 -3 £6 +2 §8 18.69 33.42 9.33
29 -4 &8 20.28 35.76 9.33
30 -2 £10+1 #8 20.91 36.67 9.33
31 -2 §2 22.30 39.21 2.33
32 -3 #8 +1 i 23.11 39.7 .33
ihi‘ﬁAttAtliQtihit:'tﬁ'*ﬁﬁai*iitﬁ‘ﬂtithil‘iﬂ*tiiiti*tili'ﬂtﬁi*iii**ii*iittiﬁit!ﬁ
As min= 4.35cm"2
As max= 23.57cm"2

1.5 FR b d {f*c)"0.5= 28.00Ton
2 FR b d (f*c)”0.5= 37.34Ton
FR=0.9 PARA MOMENTG FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA DE REFUERZO

ok Ty
b= 30 cm ‘h= 60 cm d= S5

LONGITUDINAL
HHIRARREE AR RN A AANRR KRR R A RN RS A AR ANRRNARRNAA K

cm f'c= 200 Kg/cm'2

fy= 4200 Kg/cm™2
ktilﬂf.*i*kﬁ!ﬁ*ﬁtﬂiﬁ*t.ﬂt‘ﬁQtk'ﬁiﬁtﬂ*t*ﬁtﬁktkiit*it*itﬁﬁ*tﬁtﬁiki*ﬁiihtti*'iﬁi"*

E*I
-cm”2

1641,.69E+07
2197,19E+07
2269.11E+07
2521.55E+07
2762.15E+07
2826,62E+07
2992,16E+07
3053,88E+07
3271,79E+07
3330.37E+07
338B.31E+07
3481 .16E+07
3537,51E+07
3537.51E+07
3682, 68E+07
3736,97E+07
3790,73E+07
3929,34E+07
4032,63E+07
4115,12E+067
4165,27E+07
4294 ,75E+07
4486.30E+07
4608,44E+07
4608,44E+07
4727.88E+07
5018.13E+07
5018,13E+07

No.  COMBINACIONES DE AREA MR vcn
: VARILLA m*2 Ton-m To:
*i*ﬁtﬁﬁii**Qﬁi*ﬁﬁﬁiﬂiiiﬁnﬁt**iiiii***aﬁtk!**iiitﬁﬁtkiti*ttttkitiltttqttt*i*ﬁtt*t
1 .-2 #5 3.96 7.93 4.54
2 -2 §6 5.70 11.22 5,07
3 -3 @5 5.94 11.66° 5.14
4 -2 45 +1 §6 6.81 13.26 5.41
5 ~2 #6 +1 #5 7.68 14.82 5,67
6 ..-4 &5 7.92 15.25 5.74
7 -3 #6 8.55 16.35 5.93
‘B -3 #5 +1 46 8,79 16.77 6,01
9 -2 #5 +2 46 9.66 18.27 6.27
16 -5 # 5 9,90 18.68 6.34
11 .~2 § 8 10.14 19.08 6.42
12 -3 §6 +1 §5 10,53 19.73 6.54
13 -2 #6 +1 #8 10.77 20.13 6.61
14 -4 #5 +1 §6 10.77 20.13 6.61
15- -4 # 6 11.40 21.17 6.80
16 -3 §5 +2 §6 11.64 21.56 6,87
17 -6 #5 11.88 21.95 6.95
18 .~3 §6 +2 65 12.51 22.96 7.14
18 .-2 §#8 +1 46 12,99 23.72 7.28
20 -4 46 +1 §5 13.38 24.33 7.40
21 -3 §6 +1 £38 13.62 24.71 7.47
22 -5 #6 14.25 25.67 7.67
23 -3 ¢8 15.21 27.12 7.96
24 -2 # 10 15.84 28.05 8.15
25 -2 46 +2 48 15.84 28.05 8.15
26 -4 #6 +1 #8 16.47 28.96 8.34
27 .~2 #8 +1 4§10 18,06 31,20 8.35
28 -3 #86 +1 §6 18.06 31.20 8.35
9 -3 %6 +2 18.69 2.06

5128,96E+07

2 8 .
HRAAAKRRR A ARARKARRRR A AN R R RN R AR AR A A AR AN AR ANk R kAR K AR R I AR KA R KRR RAN KRR AR R AR

As min=  3.89cm"2
As max= 18,86cm™2

1.5 FR b d (f*c) 0.5= 25.05Ten

2 FR b d (f*c) 0.5= 33.39Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TABLA DE ESTRIBOS
L T T T et R e e T

b= 30 cm h= 50 ¢m d= 45 cm ° FR=0 .8 ESTRIBOS DE DOS RAMAS
T T T S T L L fi it

s #2 . 43 #4
RRARIRERARRAR NI IR IR RRRIAN IR SRR AR IR IR R R kA A AR AR R RN RN AR R AN RN R AR AR AR IR RRN

5.00cm 29.64Ton+*
7.50cm 19.76Ton 28.63Ton*
10.00cm 14.82Ton 21.47Ton
12.50cm 11.85Ton 17.18Ton 30.72Ton*
15.00cm 9.88Ton 14.31Ton 25,60Ton
17.50cm 8,47Ton 12.27Ton 21,95Ton
20.00cm 7. 41'1‘on 10.74Ton 19,20Ton
2.50cm 6,59T0 9.54Ton 17.07Ten
ii*ﬁ*ﬁi*kﬁikA*iﬁ*"iliﬁiitﬁkﬁ**ﬁﬁﬂit*iikkit*ﬁki**ikﬁﬁki***tk*ikﬁﬁ*k*ﬁﬁkﬁ*ﬁ**ﬁﬁﬂ*
SM 31.36cm 45.44cn 81.28cm
AR NIR AR R R I AR AR IR R AR kR AR K AR R R I NN AR A AR AR AR R R AR RN ARk AR R Ak Rk bk ARk hk k&
NOTAS:

fy=2530 Kg/cm“2 para Est,#2

fy=4200 Kg/cm”2 para Est.#2.5,#3, #4
s =gep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( fcx )°



T ABLA

b+ 0 vm he

50 cm

LE

a=

REFUERZO

1. o flc= 300 Kgsem'2

LONGTTUDINAL
Altt*lt'ttutlltt.lkltlhnﬂitiititinlﬁQitﬂﬁtt.‘ﬁtitt.iﬁﬁt'ﬁﬁ'hk**tt.ﬁﬁi'tllﬁlﬁtl!h

fy= 4200 Kg/om'2

EER AR AR A AR AR R A R AR AR R AR AR N R AR SRRk A LA AR R AR NI RN AR R AR AR A RS RN AR R R AR R AR RN R
No. COMBINACIONES DE

: VARILLA
ﬁﬁtttﬁiﬁAiiiitﬂiiiﬁtﬁtﬂﬁiﬁﬂtt‘ﬁuaﬂﬁtiﬁtiiihﬁittiﬁﬁttiitﬁtﬁntthttﬁ!'thkﬁﬁﬁtiitﬂﬁﬁ

1
-

#

w
ey

L T T T R T T e R B T A B I O B '}
WRNASUUNANNUNLANWOWLNE W
A 1 L S R N S e 2 s A T T e A

-~
w

As min= 3.90cm™2
As max= 23.14cm"2

ComsonrocornoanEanOa AR

f =
no

8

+A 4+
PN

+HF+E o+
~

+ 4+ ++
N

+

[EYTIYEY]

51 + 1 10 3.123 32.40 8,37
L L e e e T s s

P T
o

as ux e an

e

=

X XU

avmaw

AREA MR VCR
m"2 Ton=m Ton
10.46 16.37 7.24
10.53 16.47 7.26
0.77 16,82 7.35%
10.77 16.82 7.35
11.17 17.38 7.50
11.40 17.71 7.58
11.64 18.04 7.67
11.88 18.38 7.76
12,51 19.25 8.00
12.99 19.91 8.18
13.38 20.44 8.32
13.62 20.76 8.37
14.25 21.61 8,37
15,21 22,87 8,37
15.84 23.69 8.37
15.84 23,69 8.37
16,47 24.50 8.37
18.06 26.49 8.37
18.06 26.49 8,37
18.69 27.26 8.37
20.28 29.16 8.37
20.91 29.90 8.37
22,80 32.04 8.37

1

1.5 FR b d (f*c)"0.5= 25.10Ten
2 FRb d (f*c)"0.5= 33.46Ton
FR=0.9% PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

E*]1
Kg-cm™2

2672, 38E+07
2686.29E+07
2733.71E+07
2733.71E+07
2811.92E+07
2856, 44E+07
2902, 53E+07
2948.28E+07
3066.74E+07
3155, 46E+07
3226.61E+07
3269.99E+07
3382.42E+07
3549, 91E+07
31657.41E+07
3657.41E+07
3763.09E+07
4022.15E+07
4022.15E+07
4121.92E+07
4366.91E+07
4461, 45E407
4736.86E+07
4783.75E+07



PREPRIEpT.

3 - -
» .
. T A LA DE REFUERZO LONGITUDINAL
ﬂﬁtttﬁﬂt"ﬂk!iﬂ*iﬁﬁii*ﬁ'ﬂkﬂiﬁ**ﬁﬁQti'tﬂ*ﬁiiﬁ*lkt*ﬂi*iﬁ***tt*titt‘ﬁiiiﬁn'ittﬁtti*t
b= 30.cm h= 50 cm d= 45 cm f'c= 250 Kg/cm"2 fy= 4200 Kgs/cm"2
AR AR AR R AN AR AR AR RN RN R AR AR R AR R AR R AR R R AR AR R AR R AR R AN AN AR AR AR AN AR AR R AR A RS Ak kd

No. COMBINACIONES DE AREI\ MR VCR E*I
VAR em”2 Ton-m Tol Kg-cm*2

..ﬁiﬁﬁkﬂ‘t*ik***i***kﬁﬁh.iiﬂii'tﬂi'Aiﬂﬁtﬂ*ﬂﬁ‘*ﬁ'ii*ﬁi*i*tﬁ‘kiiﬁiiti**iik*tiﬁiki*

43 .- 2 #6 +2 &8 15.84 23.04 7.64 3567.58E+07

44 .- 4 #6 +1 #8 16.47 23.79 7.64 3669 .0BE+07

45 .- 2 §8 +1 #10 18.06 25.64 7.64 3917.56E+07

46 .- 3 f#8 +1 #6 18.06 25.64 7.64 3917.56E+07

47 .- 3 6 +2 8 18.69 26.35 7.64 4013, 13E+07
RRKRRAR AR A AR IR R AR AR AR AR RN AR R A AR RN KRR AR R AR RRNA AR R AR RN IR KRN R Rk R b

As min= 3.56cm”2

As max= 19.29cm”2

1.5 FR b d (f*c)"0,5= 22,91Ton
2 FR b d (f*c)"0,.5= 30.55Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR AR AR R R R AR AR AR R R A RN R A AR RN A A Ak A R ARk A AN AR Ak kR AR AR AR A N AN R AR AR Ak kR R
b= 30 cm h= 50 cm d= 45 cm f'c= 300 Kg/cem"2 fy= 4200 Kg/em“2

R A AR AR R R AR A AR A R AR AN KRR T AR R R AR A A AR AR AR A AR AR R AR R A RN R AR A AR Rk kAR kA kA kR

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-m Ton Kg-cm"2
AN ERARN R AR AR kR A R R A A AR A A A A Rk A R AR AR AR AR A AR R AR A A ANk AR AR R A AN A SRRk Rk hd
1 -2 &5 3.96 6.53 4.82 1203.08E+07
2 ~2 #4 +1 §5 4.52 7.42 5.03 1347.10E+07
3 -~ 4 §4 5.08 8.31 5.24 14B7.01E+07
4 —2 $5 +1 §4 5.23 8.54 5.29 1523,83E+07
5 .~ 2 f 6 5.70 9.27 5.47 1637.53E+07
6 ~3 $£4 +1 ¥5 5.79 9.41 5.50 1659.02E+07
7 .~ 3 $5 5.94 9.65 5,55 1694, 64E+07
8 .~ 5 £ 4 6.35 10.28 5.71 1790.80E+07
9 2 §4 +2 25 6.50 10.51 5.76 1825,55E+07
10 -2 5 +1 6 6.81 10.98 5.88 1896,66E+07
11 .-4 #4 +1 &5 7.06 i1.36 5.97 1953,34E+07
12 -3 5 +1 §4 7.21 11.59 6.03 1987,07E+07
13 .-6 14 7.62 12.21 6.18 2078.23E+07
14 .~2 §6 +1 &5 7.68 12.30 6.20 2091.44E+07
15 .-3 $4 +2 ¢85 7.77 12.43 6.24 2111.21E+07
16 .- 4 §5 7.92 12.66 6.29 2143.99E+07
17 -5 §#4 +1 25 8.33 13.27 6.44 2232.65E+07
18 .-3 $§5 +2 #4 8.48 13.49 6.50 2264.,73E+07
19 .- 3 § 6 8.55 13.60 6,53 2279.65E+07
20 -3 §5 +1 %6 8.79 13.95 6.61 2330.49E+07
21 -4 f4 +2 25 9.04 14.32 6.71 2382.97E+07
22 .~4 5 +1 §4 9.19 14.54 6.76 2414 ,23E+07
23 -2 §5 +2 ¢£6 9.66 15.22 6.94 2511.10E+07
24 -3 §4 +3 #5 9.75 15.35 6.97 2529.47E+07
25 .~-5 #5 9.90 15.57 7.03 2559.95E+07
26 .- 2 #8 10.14 15.91 7.12 2608.40E+07
AP AR R AR R AR A A AR R AR AR R AR R AR R AR R AR AR R R R AR AN AR R A AR R R AR R AR AR R AR A ARk ARk ko hh o

CONTINUA



TABLA. DE
*

“bh=:30cm h= 50 cm d= 45 cm
*

REFUERZO
FRRNRRRE AR RENN

f'c= 200 Kg/cm™2
*

LONGITUDINAL

fy= 4200 Kg/cm"2
L3

" Mo COMBINACIONES DE

Ty

thkR

AREA MR VCR E*1
VARILLA cm“2 Ton=-m Ton Kg-cm“2

1 .-3 44 3.81 6.20 3.89 1025.22E+07
2 ".-2 &5 3.96 6.43 3.93 1057.40E+07
3 -2 B4 +1 ¥ 4.52 7.29 4.10 1174.25E+07
AT -4 Fa 5.08 8.14 4.27 1286.28E+07
5 =2 #5 +1 #4 5.23 8.36 4.32 1315.53E+07
"6 ~2 {6 5.70 9.06 4.46 1405,26E+07
7. .-3 44 +1 5 5.79 9.20 4.49 1422.12E407
8. .-3 i5 5.94 9.42 4.54 1450.00E+07
9 .-5 §4 6.35 10.02 4.66 1524.84E+07
10 -2 $#4 +2 &5 6.50 10.23 4.71 1551.73E+07
11 .-2 §5 +1 %6 6.81 10.68 4.80 1606.54E+07
12 -4 84 +21 &5 7.06 11.04 4.88 1649.98E+07
13 1§45 +1 84 7.21 11.25 4.92 1675.74E+07
14 6 # 4 7.62 11.83 5.05 1745.01E+07
15 2 #6 +1 ¥5S 7.68 11.92 5.06 1755.01E+07
16 1 §4 +2 ¥5 7.77 12.04 5.09 1769.95E+07
17 a #5 7.92 12.25 5.14 1794.67E+07
18 5 #4 +1 &5 8.33 12.82 5.26 1861.21E+07
19 3 #$5 +2 #4 8.48 13.03 5.31 1885.18E+07
20 3 846 8.55 13,12 5.33 1896.30E+07
21 3 #5 +1 #6 8.79 13.45 5.40 1934.11E+07
22 4 #4 +2 45 9,04 13.79 5.48 1972.99E+07
23 4 #5 +1 ¥4 9.19 13.99 5.52 1996.07E+07
24 2 85 +2 #6 9.66 14.62 5.66 2067.25E+07
25 3 84 +3 §5 9.75 14.74 5.69 2080.69E+07
26 s §5 9.90 14.93 5.74 2102.95E+07
27 2 £38 10.14 15.25 5.81 21318.22E+07
28 4 45 +2 f£4 10.46 15.66 5.91 2184.61E407
29 3 §6 +1 95 10.53 15.75 5.93 2194.66E+07
30 2 §6 +1 %8 10.77 16.06 6.00 2228.87E+07
31 -4 B5 +1 6 10.77 16.06 6.00 2228.87E+07
32 -5 #5 +1 #4 11.17 16.57 6.12 2285.02E+07
33 -4 B 6 11.40 16.86 6.19 2316.84E+07
34 .-3 #5 +2 ¢6 11.64 17.16 6.27 2349.67E+07
35 .-6 45 11.88 17.46 6.34 2382.15E+07
36 -3 §6 +2 &5 12.51 18.23 6.53 2465.76E+07
37 .-2 #8 +1 #6 12.99 18.81 6.68 2527.93E+07
38 .-4 #6 +1 25 13.38 19.28 6.79 2577.49E+07
39 .-3 #6 +1 8 13.62 19.56 6.83 2607.59E+07
40 .~5 4§ 6 14.25 20.29 6.83 2685.17E+07
41 -3 §8 15.21 21.37 6.83 2799.62E+07
kA k kR h iR * khhhhhrhhhhk ik xRk

As min= 3.18cm"2
As max= 15.43cm"2

1.5 FRbd (E*c) 0.5= 20.49Ton
2Ton

2 FR b d (f#c) 0.5= 27.3

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE




TABLA DE REFUERZO LONGITUDIWNAL
itiiiii*l!ﬂiiitﬁ**itti*it*ltk*ﬁtiikﬂﬁiﬁiﬁi*ailtit*kikiltkiiitﬂiﬂiiﬁﬁﬁiiﬁiﬁattit*
b= 30.cm h= 50 cm  d= 45 cm  f£'c= 200 Kg/em'2 fy= 4200 Kg/cm“2
Lt b ild b Al ddidbiaidaiiaatiebab it B AR LS ML B e et L]

No. ' COMBINACIONES DE 'AREA MR VCR E+T
VARILLA cn 2 Ton-m Ton Kg-cm*2
ﬂiiﬁ'iﬁﬂtﬁiﬁ*tﬁiiﬁ**kiﬁﬁi**tiiiﬁﬁi'*k*'ﬁi*'iﬁﬁﬁlﬁﬂk*taﬁiﬁiiﬁkiﬁﬁi*tiiﬁﬁ*iiti*tﬁ&
RIS Y I N 3.81 6.20 3.89 1025.22E407
2 2 §5 3.96 6,43 3.93 1057.40E407
3 2 #4 4185, | 4.52 7.29 4.10 1174.25E+07
a 40 A L 5.08 8.14 4.27 1286.28E+07
) 2 §5-+1-°8°4 5.23 8.36 4.32 1315.53E407
6 =2 -8 6 = 5.70 9.06" 4.46 1405.26E+07
7 .= 3 T8 ATHLIE S "~ 5,79 9.20 4.49 1422.12E+07
B . i~ 3. %5 5.94 9.42 4.54 1450, 00E+07
9 5 A 6535 10.02 4.66 1524, 84E407
100 =2 474542 8 5. 6.50 10.23 4,71 1551.73E+07
11,2 50+ 1H6 6481 10.68 4.80 1606.54E+07
12 LEEX DY EREEE S A T,06 11.04 4.88 1649,98E+07
13 F 300 AR -TRE 35 RSt 28 s7021 11,25 4.92 1675,74E+07
14> 6.-%.4 o 7.62 11.83 5,05 1745.01E+07
15: 2746 +1 5 7.68 11.92 5.06 1755.01E+07
116 344 +2° 85 7.17 12.04 5.09 1769.95E+07
17 4-§'5 . 7.92 12.25 5.14 1794, 67E+07
‘18 5 F 4 +1 45 8.33 12.82 5.26 1861.21E+07
19 345 +2 #4 8,48 13.03 5,31 1885.18E+07
20 3 46 8.55 13,12 5.33 1896.30E+07
21 3 £5 +1 §6 8.79 13.45 5.40 1934.11E407
22 4 #4 +2 5 9.04 13.79 5.48 1972.99E+07
23 4 845 +1 4§04 9,19 13.99 5.52 1996.07E+07
24 2 #5 +2 §6 9.66 14.62 5.66 2067.25E+07
25 3 #4 +3 #5 9.75 14.74 5.69 2080.69E+07
26 5 §5 9.90 14.93 5.74 2102.95E+07
27 2 48 10.14 15.25 5.81 2138.22E+07
28 4 §5 +2 §4 10.46 15.66 5.91 2184.61E+07
29 3 46 +1 &5 10.53 15,75 5.93 2194, 66E+07
30 2 #6 +1 §8 10.77 16.06 6.00 2228.87E+07
31 4 £5 +1 56 10.77 16.06 6.00 2228.87E+07
32 5 §5 +1 84 11.17 16.57 6.12 2285,02E+07
33 4 46 11.40 16.86 6.19 2316.84E+07
34 3 45 +2 46 11.64 17.16 6.27 2349.67E+07
35 6 #5 11.88 17.46 6.34 2382,15E+07
36 3 86 +2 5 12.51 18.23 6.53 2465.76E+07
37 2 §8 +1 t6 12.99 18.81 6.68 2527.93E+07
38 4 6 +1 &5 13,38 19.28 6.79 2577.49E+07
39 -3 46 +1 48 13.62 19.56 6.83 2607.59E+07
40 .- 5 §6 14.25 20.29 6.83 2685.17E+07
a1 -3 ¢ 2799.62E+07

. 1 21.37 6.83
AR RN KRR R kAR R R A AR AR AR R R AR AR AR A A R A F A Ak R AN A AR AR R NI A A R R kR AR RN R AN KRRk ek kAR ko kR

As min= 3.18cm"2

As max= 15.43cm"2

1.5 FR b d {f*c)"0.5= 20.49Ton

2 FR b d (f*c) 0.5= 27.32Ton

TR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



ABLA DE REFUERZO LONGITUDIUHNAL
AR AR R R R A AR AN AR AR R AR AR R AR AR AR A AN R AR R RNk AR R AN AR AR Rk ARk R kA AN AN AN AN
b= 30 cm h= 40 cm d= 35 cm £l'ec= 300 Kg/cm'2 fy= 4200 Kg/cm"2
KARRRIERNAR RN KRR AR IR AR R AN AR A AR R A AR R AR RN AR RAARRRRRAR KRR R AR AR RN AN RN A R

No. COMBIHACIOHES PE AREA MR VCR E*I
RILLA cm”2 Ton-m Ton Kg~cm®2
tt*‘i****ﬁkikkk**ktt*t*hﬁkti**ii*ﬁitiiiiiiiiﬁik**ﬁtttittﬁtﬁ.ﬁi‘iﬁik.ﬁiiﬁ*ﬁit"**
43 -2 #6 +2 #8 15,84 17.70 6,51 2060.7GE+07
4 -4 £6 +1 ¥8 16.47 18.27 6.51 2117.71E+07
AkkkkRA R M kR R b kR A A R IRk h kb bk Ak Ak kkhdekkhhh Ttk ke *

As min= 3.03cm"2

As max= 18.00cm"2

1.5 FR b d (f*c) 0.5= 19.52Ton
2 FR b d (f*c)~0.5= 26.03Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

B LA DE ESTRIBOS
RN RRA RN A AR AR R AR A RN AR R RAN KRR RN R AR AN AR R AR AR IR AR AR R IR AR AR AR R AR A kAR
b= 30 cm h= 40 cm d= 35 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
AR AR AR AR R R kR AR R kA A A A AR AR AN R A kR AN AR AR A AR R A ARk kAN ke h kRN AR R AR A R kR R AR
s 2 42.5 24
AR ARk Rk AR R AR R R AR A AR RN A R A R R R R AR R AN AR R AR R R AR AR R KA Ak kAR AR R R ARk A AN SRk kA ®
5.00cm 23.05Ton*
7.50cm 15.37Ton 22.27Ton*
10.00cm 11.52Ton 16.70Ton
12,50¢cm 9.22Ton 13.36Ton 23.90Ton*
15.00cm 7.68Ton 11.13Ton 19.91Ton

17.50cm 9Ton 9.54Ton 17.07Ton
AR AR A RN R R R R Rk AR R AN KA R AR RAR R AR R AR AR AR R AR AR AR AR AR R AR RN R AR AR AR AN AR AR NN AR ANk

sH cm 81.28cm
KRR KRA N RN R A RN R AR R AN AR R AR R AN A AR AR R AR KR A AR A A kR kAR AR AR AR A AN AR AR A kA b kb d kA h k&
NOTAS:
fy=2530 Kg/cm”2 para Est.i2
fy—4200 Kg/cm"2 para Est.$2.5,43,54
=sep. de Est.
=FR AV fy / { 3.5 b )
* REVISAR Vu < 2 FRb d ( fc* )~




. TABLA DE REFUERZO LONGITUDINAL
31i**ﬂ*i!tilﬂ‘!iﬁiﬂii.ﬂiti.ii!.iittiiitiﬁﬁ*ﬂtiii'tiﬁ'iﬁﬂ.i.ﬁﬂﬁi'i!'th.kﬁ*t'tﬁi!
b= 30 cm h= 40 cm d= 35 cm fle= 300 Kg/em™2 fy= 4200 Kg/cm"2
KRR kR A RA AR AR R ARRRR R AR AR IR R R RN RER SRR RN AR AR ER A A AR RN AR AN R AR RN R AR

No. . COMBINACIONES DE AREA MR VCR E*T

VARILLA "2 Ton=m Ton Kg-cm"2
RERARRERRRARRERRRRRAR IR AR AR A IR R IR RRRRR AR RARRRARARI R PR AR AR RN AR R AR R AR R AR A R R kA
o 1 .= 3 #4 3.81 4.85 4.02 6785.22E+06
. i5 3.96 5.04 4.07 7009.73E+06
2 44 +1 45 4.52 5,71 4.28 7829.B1E+06
4 44 . 5,08 6.39 4.49 B623.46E+06
2 5 +1 #4 . 5.23 6.56 4.55 8831.86E+06
216 5.70 7.12 4,72 9474 .09E+06
3 §4 +1 #5 5.79 7.23 4.76 9595,27E+06
345 5.94 7.40 4,81 9796.00E+06
‘5044 i 6.35 7.88 4.96 1033.70E+07
2 .4 +:2.74.5 6.50 8,05 5.02 1053, 21E+07
245 41 §-6 =681 8,41 5.13 1093.11E+07
PRAE I A SR 2 -7.06 8.69 5.23 1124.85E+07
IS 4L 4 7.21 8.86 5.28 13143,73E+07
P ST T NP R S 7.62 9,33 5.44 1194.65E+07
=2 E 6 +X RS 7.68 9.40 5.46 1202.02E+07
344 +2 §5 7.77 9,50 5.49 1213, 0SE+07
Se=l4 TS 7.92 9.66 5.55 1231.32E+407
=5 f4 +.1 45 8.33 10,12 5.70 1280.67E+07
3 gs 42 Ha 8,48 10.29 5.76 1298.51E+07
=346 8.55 10.36 5.78 1306.79E+07
.~ 3. 45 +1 %6 8.79 10,63 5.87 1335.02E+07
-4 k4 +2 A4S 9.04 10.90 5,96 1364.12E+07
S4.#5 +1 Ha 9.19 11.06 6.02 1381,44E+07
=285 +2 16 9.66 11.57 6.19 1435,03E+07
~3 #4 +3 &5 9.75 11.67 6.23 1445.17E+07
-5 45 9.90 11.83 6.28 1462.01E+07
=2 48 10.14 12.08 6.37 1438.74E+07
-4 B5 +2 #4 10.46 12.42 6.49 1523.99E+07
-3 §6 +1 §5 10.53 12,49 6.51 1531.65E+07
-2 #6 +1 48 10.77 12.74 6.51 1557.74E+07
-4 45 +1 §6 10.77 12.74 6.51 1557, 74E+07
-5 85 +1 #£34 11.17 13.16 6.51 1600, 71E+07
=446 11.40 13.40 6.51 1625, 14E+07
5 -3 ¥5 +2 #6 11.64 13.64 6.51 1650, 41E+07
-6 5 11.88 13.89 6.51 1675.46E+07
-3 #6 +2 #5 12.51 14,52 6.51 1740.22E+07
-2 #8 +1 26 12.99 15.00 6.51 1788.62E+07
-4 6 +1 §5 13.38 15.38 6.51 1827,37E+07
-3 46 +1 ¢8 13.62 15,61 6.51 1850.96E+07
-5 #6 14.25 16.22 6.51 1912.02E+07
-3 ¢ 8 15.21 17.12 6.51 2002.71E+07
-2 #10 15.84 17.70 6.51 2060, 76E+07
AR Rk R R AN AR AR AR AR AR AR AR R R R AR A KR AR AR I R AR R R AR AR N R AR AR R AR AR R A AR AR R ARk d

CONTINUA




BLA DE REFUERZ2O LONGITUDINAL

B . T A
AR ERARRARRRAA R KRR AR AR AR RRR R AR AR IRIRR AR R R AR AR RANAIRR RN R RR RN R R A RRARR R R R kR A b

b= 30

em h= 40 cm d= 35 cm E'c= 250 Kg/cm'2 fy= 4200 Kg/cm"2

iﬁitﬁiﬁiikiiiﬁiﬁ*nitdtﬁti**k*iititiktuftﬁﬁ-t***i*i**ﬁtthﬁkwﬁiﬁtﬁiitt*it*kitﬂﬁiiti
Nn. COMBINACIONES DE AREA MR - VCR ExI

Vi
ARARAARARRRIRR AR IR AR AR AR R AR RREANRARAN

e
WNe

~
u
[ T T T T T T Y R T B R B B }

s W
S a
[

19 -

AhAEERARKARALARR

As wmin
A may
1.4 FR
2 FR b
TRe=0.9
TR=n.8

RILLA cm°2 Ton-m Ton Kg-cm™2
*

3 #4 3.81 4.81 3.67 6687, 58E+06
2 #5 3.96 5.00 3.72 6907.01E+06
2 44 +1 #5 4.52 5.66 3.91 7707 .76E+06
4 %4 5.08 6,32 4,10 8481.54E+06
2 #5 +1 #4 5.23 6.49 4.15 8684 .54E+06
2 4.6 5.70 7.04 4.31 9309.65E4+06
3 §#4 +1 45 5.79 7.14 4.34 9427.52E+06
3 45 5.94 7.31 4.39 9622.71E+06
5 # 4 6,35 7.77 4.53 1014,84E+07
2 44 +2 ¢5 6.50 7.94 4.58 1033.80E+07
2 45 +1 #6 6.B1 8.2%9 4.69 1072.52E+07
4 #4 +1 85 7.06 8.56 4.77 1103.32E+07
3 85 +1 #4 7.21 8.73 4.82 1121.62E+07
6 # 4 7.62 9.18 4.96 1170.97E+07
2 #6 +1 #5 7.68 9.24 4.98 1178, 11E+07
344 +2 #5 7.77 9.34 5.01 1188.79E+07
4 #5 7.92 9.50 5.06 1206.49E+07
5 #4 +1 # 8.33 9.94 5.20 1254 .24E+07
3 85 +2 #4 8.48 10.10 5.25 1271.49E+07
3 f6 8.55 10.17 5.28 1279.51E+07
3 45 +1 §e 8.79 10.42 5.36 1306.79E+07
4 §4 +2 #5 9.04 10.69 5.44 1334.91E+07
4 45 +1 84 9.19 10.84 5.50 1351.64E+07
2 §5 +2 46 9.66 11.33 5.65 1403.38E+07
3 #4 +3 &5 9.75 11.42 5.69 1413.17E+07
5 #65 9.90 11.57 5.74 1429.41E+07
2 -§8 10.14 11.81 5,82 1455.18E+07
4 845 +2 #4 10.46 12,14 5.93 1489.17E+07
3 #6 +1 #5 10.52 12.21 5.94 1496.54E+07
2 §#6 +1 48 10.77 12,44 5.94 1521, 68E+07
4 #5 +1 §6 10.77 12.44 5,94 1521.68E+07
5 #5 +1 #4 11.17 12.84 5.94 1563.06E+07
4 § 6 11.40 13.06 5.94 1586,56E+07
I 45 472 46 11.64 13,29 5.94 1610.87E+07
[ ] 11.88 13.52 5.94 1634 .96E+07
3 #6 + 2 45 12.51 14.11 5.94 1697.19E+07
2 + B +1 #6 12.99 14.56 - 94 1743, 66E+07
4 =6+ ) 85 i3.38 14.92 .91 1gr 8AFHG7
L R B 13.62 15,13 5,04 1803 .47E+07
Lo 14.25 15.69 H.94 1863 .99E+07
ANKA G LAAA AR ARALNRA KRR R A AR AR R A KR AN AN RN AR AR P AR ARANAAALARARAARAR
2 170mT 2
EASR Sl
oo )‘| (VR R IIE
4 (fre) . 76Tun

2.5
PARA MOMENTO FLEXIOMANTE
PARA FUERZA CORTANTE



TABLA

VARILLA

D E

d= 35 cm

REFUERZO

LONGITUDINAL

ktkiaﬁﬁat*aitﬁﬂﬁtknitttﬁtiﬂliaﬁﬁﬁ.tﬂtttAtitnhttﬁhﬁataﬁ-nihﬂlat!ltaitiﬂiﬂtﬁﬂﬁﬁitt
b=-30 cm- h= 40 cm

R R RN R AR R KRR AA AR RN R AR R AR A NN AN R RN R RA AR R AR R AR AR RN KRR R AR A KRR
No. COMBINACIONES DE

fy= 4200 Kg/cm™2

E#I
Kg-cm"2

on
Ty T e T T

-2

+
-

4+

e

++

++

P
BRRNE N

o+t
[EYST Ry

DAL I T o T R 2 T R T N 1 PO Y T A S Stk 4 e o O s 4
NN UO TN SNNETAVNENLARAERENDI RSOSSN

+

-
©
Ll

LA NAENLANNUNSAURUNAUNAUAENNNLOUNNANNW

as

o

2

At e weoe e

e o e
Vs b VL BVOWG

et e
I X NUNS

w

6

£'ce 200 Kg/cm“2
AREA MR Ver
cm”2 Ton-m
2.54 3.23 2.90
3.81 4.76 3.28
3.96 4.93 3.32
4.52 5.58 3.50
5.08 6.22 3.67
5.23 6.39 3.71
5.70 6.91 3.86
5.79 7.01 3.88
5.94 7.17 3.93
6.35 7.62 4.05
6.50 7.78 4.10
6.81 8,11 4.19
7.06 8,37 4.27
7.21 8.53 4.31
7.62 8.95 4.44
7.68 9.01 4.46
7.77 9.11 4.48
7.92 9.26 4.53
8.33 9.67 4.65
B.48 9.82 4.70
8.55 9,89 4,72
8.79 10.13 4.79
9.04 10,237 4,87
9.19 10.52 4.91
9.66 10.96 5.06
9.75 11.05 5.08
9.90 11.19 5.13
10.14 11.41 5,20
10.46 11,71 5.30
10.53 11.77 5.31
10.77 11,99 5.31
10.77 11.99 5.31
11.17 12.35 5.31
11.40 12,55 5,31
11.64 12.76 5.31

4258, 03E+06
5883,60E+06
6062,58E+06
6710.00E+06
7327.39E+06
7488.07E406
7979.56E406 .
8071.69E+06
8223,.87E+06
8631,46E+06
8777.61E4+06
9074.86E+06
9310.02E+06
9449.23E+06
9822.79E+06
9876.63E+06
9956.99E+06
1008.99E+07
1044.69E+07
1057.53E+07
1063.48E+07
1083.69E+07
1104, 44E+07
1116,74E+07
1154.61E+07
1161.74E+07
1173,55E+07
1192.25E+07
1216.79E+07
1222,10E+07
1240. 16E+07
1240.16E+07
1269.75E+07
1286.49E+07
1303.74E+07
1320,78E+07

) 1.88 12,97 5.31
RA R RN ARR AN R AR R AR AR A AR AR IR AR R AR R AR R R R AN RA R RN AR R AR R AN R AR R AN R RN R AR ARk AR Rk

As min= 2.47¢m’2
As max= 12.00cm’ 2

1.5 FR b d (f*¢}"0.5= 15,94Ton

2 FR b d (f*c) "0,5= 21.25Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE



TABLA DE ESTRIBOS
L

b=:30 cm h: 36 cm d= 30 cm FR=0 .8 .. ESTRIBOS DE DOS RAMAS
ktﬁ*‘iﬁhﬂ"i‘iiﬂtﬁiiﬁﬁﬁkﬂﬂﬂihlﬁﬁﬂlﬂtii*i\tiikﬂﬁtitkﬁ.ﬂiQQA.iti.*at."'ﬁtt.ijﬁ'ti.
s 42 2.5 43 4
ARENRI TR R AR KR RERRRRI AR RRRR A AR R A RR AR R A kR AR AR AR RR AR R AR R R AN AR R R R RN RN
TERLS a6, 00em 7.77Ton 19.76Ton*
= 7.50cm 5.18Ton 13.17Ton 19.08Ton*
10.00cm 3.89Ton 9.88Ton 14.31Ton
12.50cm 7.90Ton 11.45Ton 20.48Ton*
15,00cm 6.59Ton 9.54Ton 17,07Ton
RARE R AR KRR AR AR R AR AN NN R R R R RA N KRR AR AR R AR KRR R R AR AR AR AN AR R AR AN AR N RN AR AR AR AR NNk d
S8 2, 34c 31, 36¢ «44c 81.
itilttﬁ"tﬂﬂﬁﬁ!ﬁtﬂlﬁt*ih‘tﬁkiﬁ'iht!t'lt.ﬂ*itiﬁiiiﬁhtt.ﬁ'ﬁﬁtt'i‘kit'ﬂt't*ﬁﬁﬁititn
NOTAS:

fy=2530 Kg/cm"2 para Est.§2

fy=4200 Kg/cm"2 para Est.§2.5,43,44
s =sep. de Est.

SM =FRAv fy / ( 3 b )

* REVISAR Vu < 2 FRbad ( fcx )}~ 0



TABLA DE

‘b="30'cm h=135cm d=2

REFUERZO

0 cm

f'c= 300 Kg/cm'2

Lt “1TUDINAL
iiitk'ittﬂ*i'itﬁkﬁﬁﬁiﬁatiﬁtQiﬁ‘taitt!*iﬁlilih*ﬁiﬂiuiﬁi*iiiA-ﬁli*ak'ﬁt*itti*ika.t

fy= 4200 Kg/cm2

P L T R L L T e et

No. COMBINACIONES DE
" VARILLA

. c Ton Xg
KRR KRR K AR AT R AR AR AR AN R A RN RN R AR AR R AR AN AR KRR S INNR AR A AR R AR RN RARRR AR AR AR AN R AR ANk

1 .-3 §4

2 -2 &5

3 2 $4 +1 45

4 4 4.4

s 2 85 +1 44

6 2 t6

7 1 44 +1745

8 3 45

9 5 44
2§44 +2:4'5
2 4574146
4 #4715
385 ¥1 g4
L R R
2464145
344 42§65
4. 88 WA
AN R I e 1
IR 5+ 2404
346
3RS+ 186
4§44 +2 ¢5
4 5 +1 44
2 §5-+2 ¢6
3.24 +3 45
s &5
2 £ 8
4 45 +2 $4
3 46 +1 85
2 46 +1 {8
4 $5 +1 46
5 #5 +1 #4
4 6
3 45 +2 te
6 &5

36 -3 #6 +2 #5

37 -2 §8 +1 6

38 .-4 F6 +1 £5

3 -3 46 +1 38

40 -5 #6

41 .-3 &8

AREA MR VCR E+T
m° 2 Ton-m -cn°2
3.81 4.13 3.65 4862,56E+06
3.96 4.29 3.70 5021.15E+06
4.52 4.86 3.91 5599.47E+06
5.08 5.43 4.12 6157.71E+06
5.23 5.58 4.18 6304, 07E+06
5.70 6.04 4.35 6754 .51E+06
5.79 T 6.13 4.38 6839.41E+06
5.94 6.28 4.44 6979,96E+06
6.35 6.68 4.59 7358.314E+06
" 6.50 6.82 4.65 7494 .72E+06
06481 7.12 4.76 7773.21E406
0 7.06 7.36 4.86 7994 .61E+06
7.21 7.50 4.91 B8126.11E+06
7.62 7.89 5.06 8480.64E+06
7.68 7.94 5.09 8531,91E+06
7.77 8.03 5.12 8608 .59E+06
7.92 8.17 5.18 8735.64E+06
8.33 8.55 5.33 9078.35E+06
8.48 8.68 5.38 9202.11E+06
B8.55 B8.75 5.41 9259.58E+06
8.79 8.97 5.50 9455.24F+06
9.04 9.19 5.58 9656.82E+06
9.19 9.33 5.58 9776.71E+06
9.66 9.74 5.58 1014.73E+07
9.75 9.82 5.58 1021, 74E+07
9.90 9.96 5.58 1033,37E+07
10.14 10.17 5.58 1051.82E+07
10.46 10.44 5.58 1076.14E+07
10.53 10.50 5.58 1081.42E+07
10.77 10.71 5.58 1099.40E+07
10.77 10.71 5.58 1099,40E+07
11.17 11.05 5.58 1128.98E+07
11.40 11.24 5.58 1145.78E+07
11.64 11.44 5.58 1163,15E+07
11.88 11.64 5.58 1180.36E+07
12.51 12.16 5.58 1224.80E+07
12.99 12.54 5.58 1257.96E+07
13.218 12.85 5.58 1284.4BE+07
13.62 13.04 5.58 1300.61E+07
14,25 13.93 5.58 1342.32E+07

15.21

1404,15E+07

14.25 5.58
D L T g L e e R T

As min= 2.60cm™2
As max= 15.43cm"2
1.5 FR b d {f*c)"0.9= 16.7
2 FR b d (f*c) 0.5= 22,31T
FR=0.9 PARA MOMENTQ FLEXIO!

3Ton
on
NANTE

FR=0.8 PARA FUERZA CORTANTE



R "TABLA bLE REFUERZO LONGITUDIRNAL
iﬁiikitiiitit*i'i't*i'.ﬁt‘ﬁiﬁti.hl‘thﬁtiﬁliliﬁi‘Qttt*ﬁ'it.tti!**tiﬁﬂ"i.'tﬁtiqkt

b= 30 cm h= 35 cm d= 30 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm®2
ﬁtkkﬁﬁtl.‘!ﬁ.i*iti...'*t.'ﬁ.‘ﬁtiiiﬂQtﬂﬁ'ﬁl‘.'i‘iiiﬂAﬁnitltﬂltﬁ!'ttt*iiittt“ﬁﬂﬁi

“"'No. COMBINACICNES DE AREA MR VCR E*I
Sl : VARILLA cm'2 Ton~m Ton Kg-cm®2

hi?kt**Qii.**ih‘tiﬁﬂﬁiiﬁ‘ﬁﬁﬁtiﬁihi*ﬁﬂﬁkﬁﬂtiikt.'*t.kﬂ!ik't}t*ti‘iiﬁﬁ'hi'iiﬁt'ﬁﬁi
. 1 .-2 #4 2,54 2.78 2.90 3404,09E+06
2 -3 44 3.81 4.09 3.33 4787.35E+06
3 -2 #5 3.96 4.25 3.38 4942.08E+06
4 ~2 #4 +1 15 4,52 4.81 3.57 5505,71E+06
5 —4 £ 4 5.08 5.36 3.76 6048, 90E+06
6 ~2.4#85 +1 #4 5.23 5.51 3,81 6191.17E+06
7 ~2 %6 5.70 5.96 3,97 6628, 6BE+06
8 =3 4 +1 15 5.79 6.04 4.00 6711.07E+06
9 ~3 $5 5.94 6,19 4.05 6847,45E+06
100 .-5 #34 6,35 6.57 4.19 7214.34E+06
11 -2 #4 +2 #5 6.50 6.71 4.24 7346.48E+06
12 -2 #5 +1 #6 6.81 7.00 4.35 7616, 19E+06
13 .~-4 #4 +1 85 7.06 7.223 4.43 7830.46E+06
14 -3 #£5 +1 #4 7.21 7.37 4.48 7957,.67E+06
15 .-6- ¥4 7.62 7.74 4.62 8300.42E406
16° .-2 #6 +1 %5 7.68 7.79 4.64 8149,99E+06
17 -3 #4 +2 @5 7.77 7.87 4.67 8424 ,05E+06
18 -4 45 7.92 8.00 4.72 8546.76E+06
19 .-5 44 +1 &5 8,33 8.37 4,86 8877.58E+06
20 -3 #5 +2 ¥4 8.48 8.50 4.91 8996,98E+06
‘21 -3 %6 8.5% 8.56 4.94 9052,41E+06
22 .-3 §5 +1 16 8.79 8.77 5.02 9241,06E+06
23 -4 44 +2 5 9.04 8.98 5,09 9435,315E+06
28 .~4 45 +1 §4 9.19 9.11 5.09 9550, 84E+06
25 .~-2 #5 +2 &6 9.66 2.50 5.08 9907.67E+06
26 .-3 §4 +3 #5 9.75 9.58 5.09 9975.14E+06
-27 .-'5 #8 9.90 9.70 5.09 1008.70E+07
28 .-2 #38 10.14 9.90 5.092 1026,45E+07
29 -4 #5 +2 #4 10.46 10.16 5.09 1049.82E+07
30 .-3 #6 +1 §5 10.53 10.22 5.09 1054 .89E+07
3 -2 #6 +1 48 10,77 10.41 5.09 1072.16E+07
32 .-4 45 +1 #6 10.77 10.41 5.09 1072.16E+07
33 -5 #5 +1 %4 11,17 10.72 5.09 1100.57E+07
34 -4 §6 11,40 10.90 5.09 1116,.6SE+07
35 .~3 #5 +2 #6 11.64 11.09 5.09 1133.35E+07
6 .-6 #5 11.88 1l.28 5.09 1149,.85E+07
37 -3 #6 +2 §5 12.51 11.75 5.09 1192,42E+07
PR R R AR R AR R AR R R AR AN AR AR R AN R kAR AR IR AR A h R AR kAR AR ARk Rk AR ARk kAR AR R A kA &

As min= 2.37cm"2

As max= 12.86cm"2

1.5 FR b d (f*c) 0.5= 15.27Ton
2 FRb d (f*c) 0.5= 20.36Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



v T A B v 2D Bl R E P U'E RZ 0L L L] H GITUDINAL
i*i‘iiiiitﬁﬁtiﬁii*bﬁoPhﬁ*ﬁ*ﬁt*ﬁ AARRRRARERA XA ARRARARARRRRIRARRARKRARRNNANKARR RIS
=:.30iem: h=i35 om: . d=30 cm. =200, Kg/cm"2 fy= 4200 Kg/cm"2
tAAAAiititi**ﬂ*ttkt*ttﬁ'tktiiitit**&tn*iﬁittttﬂitﬁti*awi*t.ﬁ!ttttﬁi*ittitaktiﬂ*ﬁ

COMBINACIONES:DE»‘ {MR . VCR . E*T

. g m2% Ton m - ‘Ton Kg-cm™2
i**itﬁ*kiﬂ*i*kt* ﬁt‘tki*iiﬂ ‘taﬁtt*kﬁi*ttkﬂ*t*ﬂﬁﬁhtQi'iikit*itiiﬁkitAﬂﬂ
: 25§ 4 2.75 2.59 3037.68E+0¢
R} S5l 2.98 4172.08E+06
2 74,19 3.02 4296.30E+06
2. 4.73 3.19 4744.53E+06
44 5.26 3.36 5170,41E+06
2.4 5.40 3.41 5281.00E+06
254 5.83 3.55 5618.67E+06
34 5.91 3.58 5681.86E+06
35 6.05 3.62 5786.18E+0G
2 6.42 3.75 6065.12E+06
2 84 6.55 3.79 6165.00E+06
27805 1 6.82 3.89 6367.88E+06
4044 11, 7.04 3.96 6528.15E+06
345 1 7.16 4.01 6622.93E+06
644 7.51 4.13 6B76.92E+06
2 6L 7.56 4.15 6913.48E+06
3§42 7.64 4.18 6968.04E+06
4§50 7.76 4.23 7058.23E+06
SE 4 4 1 8.10 4.35 7300, 15E+06
3LHS 2 8.22 4.40 7387.02E+06
386 : 8.27 4.42 7427.27E+06
3585 +1 6 8.79 8.46 4.49 7563.89E+06
47F 4+ 2 5 9.04 8.66 4.55 7703.99E+06
45 +1 4 9.19 8,78 4.55 7786.99E+06
2 #5 +2 6 9.66 9.14 4.55 8042.09E+06
3 §4 +3 5 9.75 9.21 4.55 8090.10E+06
5 ¢85 9.90 9.32 4.55 8169.55E+06
~2 8 10.14 9.50 4.55 8295,18E+06

RRRRAARRARRRE AR ARRRRRRRN AR F AR ARk Ed Ak b bk ek kR A AR R b F RO R A AR RRARRARRKARRRRARAA kR kK
As mine 2.12cm”2
As max= 10.29cm"2
1.5 FR b d (f*c)"0.5= 13.66Ton
2 FR b d (f*c) 0.5~ 18.21Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA D E ESTRIBOS
*tﬁiinﬁiot!ttiﬁi AN AR R A RN R R R AR AR R AR R KRR A R IR R R A AR AR AR AL AR RN R A AR R AR RN AA

b= 30 cn h- 30 cm d= 25 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
k*k.tﬁiintkkt*iiitiﬁttﬁkﬁﬁttﬂﬂtkitktlntﬁQ'iﬁit*tﬁnAﬂtnﬂ*ﬁt)ﬁ'i*thatﬁ'*tﬁﬁn'tttki

s #2 2.5 42 #4
TEARRAARRRRRRRRR R AR RRRARRR KRN R R E R RN R RARARRR AR ARNAR KRR AR AR AR RRRRANR AN R AR AR

5.00cm 6.48Ton 16.46Ton*
7.50cm 4.32Ton 10.98Ton 15.90Ton*
10.00cm 3,24T7on 8.23Ton 11.93Ton
12,50cm 6.59Ton 9.54Ton 17,07Tont*
AR RA AR R AR AR R R ARR R R R RN R AN ARRARRAARR AR R R N RSN AN KR RARER AR NN R AR RR R ARk
- :8M «34cm . m . 81.28cm
KARN AR R R AR AR R AR A AN R RN R A AN AN R A AR A AR AR AR R N AR AR R A AR AR AR RN A RN AR A AR AR AR R AR AR R AR kN
NOTAS:

fy=2530 Kg/cm"2 para Est.#2

fy=4200 Kg/cm"2 para Est.§2.5,#3,44

s =gep. de Est.

SM =FR AV fy / ( 3.5b)

* REVISAR Vu < 2 FRb a ( fc* )* 0.5



TABLA

b= 3u.cm

h= 3u cm

d= 25 cm

REFUE

R2ZO

E'c= 300 Ry/cm” 2

DE LONGITUDINAL
FREAR R A AR KR RN IR R ERP R IR A I IR NI ANKARA KRR A KA KA RN AR A RIRF KA KR PR RR R AR RS KR A 43

fy= 4200 Kg/cm"2

ARRF KA R RN AR R IR NIRRT AN R AR R AR N R AR R AN AR R A AR ARE N RRRNRAS WA KN RN RN R KRR KA A RD
* Nos COMBINACIONES DE

E*1
Kg-cm'2

VAR cm™2 Ton-m Ton
ARRRRRRARE KRR AN RANRRER R RRERRRANARARARRRR R RN R R KRR RRR RN R AR AR KA RN R AN RRAR R R R &

2

~
©
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w
a

As min=

5

e st B T S g S B S S st S (0 T S ke T T A 0 0 MK T T
LT LR SRR R TN T UYL PN - YU

6

2.17cm"2
As max= 12.86cn"2

o+ F A
LNP R

+
+
+

++

+ 4+
.

R
N omeeeN

+

1

1
1
1
2

3 o= + 2 5 .
e e e e ey

anmm ke amem  wems wusan
uasve S0 W

® amararaman

6
5
a

E T RUEY

3

AREA HR VCR
6.81 5.83 4.39
7.06 6,03 4,48

C7i21 6.14 4.54
7.62 6.45 4,65
7,68 6.49 4.65
7.77 6.56 4.65
7.92 6.67 4.65
8,33 6.97 4.65

..8.48 7.08 4.65
8.55 7.13 4.65
8.79 7.30 4.65
9.04 7.48 4.65
9.19 7.59 4.65
9.66 7.92 4.65
9.75 7.98 4.65
9.90 8.08 4.65

10.14 8.25 4.65

10.46 8.47 4.65

10,53 8.51 4.65

10.77 8.67 4.65

10.77 8,67 4.65

11.17 8.94 4.65

11.40 9.09 4.65

11.64 9.24 4.65

11.88 9.40 4.65

1.5 FR b d (f*c)“0.5= 13.94Ton
2 FR b 4 (f*c) 0.5= 18.59Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE

75

5177.69E+06
5321.49E+06
5406.82E+06
5636,59E+06
5669.80E+06
5719.41E+06
5801.59E+06
6023.00E+06
6102.87E+06
6139,94E+06
6266, 0GE+06
6395.87E+06
6473.01E+06
6711.18BE+06
©6756.20E+06
6830, BOE+06
6949.12E+06
7104 .8BE+06
7138.65E+06
7253.66E+06
7253.66E+06
7442.68E+06
7549.90E+06
7660.66E+06
7770.31E+06
8053.01E+06



REFUERZO LONGITUDINAL

T A LA DE
kﬁiaikltktﬂii!ﬂtﬂ!*ltttitﬁ.kiﬁﬂtﬁtiiﬁ*iaﬁatﬂAﬁntiﬂi*tﬁitﬁﬁtit'tﬂiktiﬁittltl**tti

b= 30 em h= 30 cm d= 25 ¢m f'e= 250 Kg/em“2 ty= 4200 Kg/cm"2

huﬁttllt*lhﬁiii'ﬁakh*ttﬁttiIiiﬁi‘tﬁ&i.itﬁltt*‘!ii'*ﬁttt!tﬁt*i!.ﬁil.i.hktti‘i!Qti

No. -COMBINACIONES DE AREA MR VCR E*1
B VARILLA cm"2 Ton-m Ton Kg-cm"2
RRRRARKA AR KRR ARRAR AR R AN AR IR kb kb kh b kAR R R Rk Rk kR * 122
11-.-2 44 +2 §5 6.50 5.48 3.90 4889.27E+06
12 -2 $5 +1.%#6 6.81 5,71 4.01 5064 .16E+06
13 ..-4 44 +1 #5 7.06 5.90 4.09 5202.91E+06
14 .- 3 §5-+1 44 7.21 6.00 4.14 5285.21E+06
18 =6 44 - 7.62 6.30 4.24 5506.66E+06
16 .~-2¥46 +1 #5 7.68 6.34 4.24 5538.64E+06
17 .~ 3 #4-+2 §5 7.77 6.40 4.24 5586.,43E+06
1B .- 4 ¥ 5 7.92 6.51 4.24 5665.55E+06
19 -5 4 +1 45 8.33 6.79 4.24 5878.60E+06
20 L-3 04 5+ 284 8.48 6.89 4.24 5955, 39E+06
21..-3 %6 8.55 6.94 4.24 5991.03E+06
2. .=-3. 45 +1 §6 8.79 7.10 4.24 6112.23E+06
23 .~-4 #4 +2 %5 9.04 7.27 4.24 6236.92E+06
24 -4 #5 +1 ¢4 92.19 7.37 4.24 6310.98E+06
25 .,-2 #5 +2 #6 9.66 7.68 4.24 6539 ,.51E+06
26 -3 #4 +3 #5 9.75 7.73 4.24 6582, 67E+06
27 .-5 %5 9.50 7.83 4.24 6654 . 20E+06
28 .- 2 #8 10.14 7.98 4.24 6767.58E+06
29 . .-4 %5 +2 #4 10.46 8.18 4.24 6916.76E+06
30 -3 846 +1 §5 10.53 8.23 4.24 6949.10E+06
kk ko hkhkhhhkh Nk AR AR N kAR dk
As min= 1.98cm"2

As max= 10.71lcm 2

1.5 FR'b d (f'c) 0.5= 12,73Ton

2 E‘R b d (f*c)~0.5= 16.97Ton
=0.9 PARA MOMENTO FLEXIOHANTE

.8 PARA FUERZA CORTANTE

REFUERZO LONGITUDINAL

A
B L Ty Y e Ty

b= 30 cm h= 30 cm d= 25 cm £'c= 100 Kg/em"2 fy= 4200 Kg/cm"2

AR RR AR IR AN R RR AR R AR R RN AR AR R KRR AR AR R AN AR R AR RRARA R R RARRRRRNRROARARARIAR

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-m Ton Kg-cm™2
ARkh R I "
1 -2 34 2.54 2,32 2.80 2332.40E+06
2 -3 # 4 3.81 3.41 3.28 3270.90E+06
3 -2 &5 3.96 3.54 3.33 3375.62E+06
4 -2 84 +1 #5 4.52 4.01 3.54 3756.64E+06
5 4 4 5.08 4.47 3.75 4123, 22E+06
6 .~ 2 #5 +1 #24 5.23 4.59 3.80 4219.14E+06
7 -2 #6 5.70 4.97 3.98 4513.85E+06
8 -3 #4 +1 §5 5,79 5.04 4.01 4569.31E+06
9 .~ 3 £5 5.94 5.16 4,07 4661.08E+06
10 .-5 #4 6.35 5.48 4.22 4907.78E+06
11 -2 §#4 +2 85 6.50 5.59 4.28 4996.57E+06
ARK AR R AR AR AR AR KRR R R R R A AR R AR R AR A AR KR AR AR R AR R IR AR R A AR RR R AR R R A AR AR R AN R AN A kR kR

CONTINUA



A A DE REPFPUKRZO LONGITUDINAL
kkl‘ikiiiitﬁitiiﬁ*kﬁ*i*iﬁ***ﬁﬁiﬁi‘iiliAAAtﬁkiiklﬁﬂ*ﬂtiiiAlﬂiiiﬁﬁt*iii*iﬁi*iﬁﬁltﬁ

7 b= 30cm h=.30 cm d= 25 ¢n f'c= 200 Kg/cm'2 fy= 4200 Kg/cm"2
***iiﬁﬁﬁi*ﬁ**'ﬂik*ﬁi***&ﬁii**ﬁ**ﬂi.ﬁ‘kQ‘tiﬂiﬁ*ﬁﬁitﬁiii**ﬁttitiiﬁiﬁiﬂ!tii*iit*tki

No. COMBINACIONES DE B AREA MR VCR E*I
VARILLA cm’2 Ton-m Ton -cm"2
Db bbbt Ll LA bl b bl ddedd Aot Sttt
1 -2 084 2.54 - 2.27 2.29 2031,63E+06
2 -3 #.4 3. 81 3.32 2.67 2769.08E+06
3 -2 #5 3.44 2.72 2849.26E+06
4 -2 #4 41 $5 3.87 2.89 3137.71E+06
5 4 F 4 - 4.30 3.06 3410.51E+06
6 -~ 2 §5 # 4.4 “4v4L 3.11 3481.15E+06
7 -2 #6 v - 4.75 3,25 3696,33E+06
8 -3 #4421 45 S44,82 - 3.z8 3736.52E+06
g -3 .45 E -4.93 3.32 3802.80E+06
10~ 5 “f°4 Cred 5422 3.45 3979.70E+06
11 .= 2 84+ 2785 3.49 4042.91E+06
127 ..-2 85 +174%6 : 3.59 4171,13E+06
13 .- 4 §°4 + 145 =570 3.66 4272.23E+06
147 ,-3 §5 +1° 47 15,80 1 -3.71 4331.94E+06
15 .- 6 # 4 6,07 3.79 4491,68E+06
16 -2 #6 +1 ¥5 6,11 3.79 4514.64E+06
17 -3 44 +2 §5 6.17 3.79 4548.89E+06
18 -4 ¥ 5 6.26 3.79 4605.46E+06
19 .-5 §4 +1 #5 6.52 3.79 4756.96E+06
20 -3 #5 +2 #4 6.61 3.79 4811.27E+06
21 3 26 4836.42E+06

8.55 6.66 3.79
t‘ﬁiiﬁ*'ﬂii**ﬁiﬂiitiﬁiikiiiq!ﬁtkiﬂ*tiﬁ'*t‘ﬁiﬁlhii*i*t**iiiliﬁ*ti*ktii*titiﬂ!t*k.

As min= 1.77cm”2

As max= 8.57cm"2

1.5 FR b d (f*c) “0.5= 11,38Ton

2 FRb d (f*c)°0.5= 15.18Ton

FR=0,9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIUHWNAL
AR R kTR AR R kA A A kR AR AN RN R AN ek kAR R RN ARk kAR kAR AR AR R AR ANk ke kk ko
b= 30 cm h= 30 cm d= 25 cm £'cs 250 Kg/cm™2 f£y= 4200 Kgy/cm*2
T T ey

Ho. COMBINACIONES DE AREA MR VCR EtT
VARILLA cm2 Tonh-m Ton Kg-cm“2
AR AR AN A AR R AR RN KRR AR A AR AR IR AR A AR R AR AR AR R bk A R kAR A AR R Rk kAN Rk AR A kR AN
1 -2 F 4 2.54 2.30 . 2.56 2299.91E+06
2 3 ¢4 3.81 3.37 2.99 3215.84E+06
3 -2 E5 3.96 3.50 1.04 3317.77E+06
4 -2 §4 +1 45 4.52 3.95 3.23 3688.22E+06
5 - 4§ 4 5.08 4.40 J3.42 4044.01E+06
6 -2 #5 +1 #4 5.23 4.82 3.47 4137.00E+06
7 .2 6 5.70 4.88 3.63 4422,48E+06
8 -3 84 +1 %5 5.79 4.95 3.66 4476.17E+06
o .~ 3 #5 5.94 5,06 3.71 4564.96E+06
10 .,-5 ¢4 . 3.85 4803.49E+06
hlﬁiiiiiiﬁilﬁhiiiikﬂi*t*tiiﬁﬁiiﬂi*iitﬁ*iﬂﬂﬁiiﬁiitﬁiiﬁﬁiiﬁi'iihiiﬂﬁ*i*iﬁiﬁ*ﬁt.ﬁﬁﬁ

CONTINUA




. TABLA - -DE ESTRIBOS
* R ARk aRR A
‘b= 125 c © h=-150 cm - d=-145 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
*an:aa-n-:'neauﬁan-aau-aa-aaaaa-auawn'aann-«na---a'«an-nuaaanaaﬁna-a-ta-a-aa-ﬁaa

8§ #2 2.5 13 4
KENRRARRARRANRRR AN RARR AR R AR RN RN AR AR AR R AR R AR R R AR RARRAR AR RN R AR AR N A AR AR R R AR AN

5.00cn
7.50cm 63.66Ton
10.00cm 47.75Ton 69.18Ton
12.50cm 38.20Ton 55.35Tan
15.00¢cm 31.83Ton 46.12Ton 82.50Ton*
17.50¢cm 27.28Ton 3%.53Ton 70.71Ton
20.00cm 23.87Ton 34.59Ton 61.87Ton
22,50¢cm 21.22Ton 30.75Ten 55.00Ton
25,00cm 19.10Ton 27.67Ton 49.50Ton
27.50cm 17.36Ton 25,16Ton 45,00Ton
30.00cm 15.92Ton 23.06Ton 41.25Ton
32.50cm 14.69Ton 21.29Ton 38.08Ton
35.00cm 13.64Ton 19.77Ten 35.36Ton
37.50cm 12.73Ton 18.45Ton 33.00Ton
40.00cm 17.30Ton 30.94Ton
42.50cm 16.28Ton 29.12Ton
45.00cm 15.37Ton 27.50Ton
47.50cm 14.56Ton 26,05Ton
50,00cm 13.84Ton 24.75Ton
52.50cm 13.18Ten 23.57Ton
55.00cm 22.50Ton
57.50cm 21.52Ton
60,00cm 20.62Ton
62.50cm 19.80Ton
65.00cm 18.04Ton
67.50cm 18.33Ton
70.00cm 17.68Ton
72.50cn 17.07Ton
RARR R AR R AR AR AR ARR R R AR R R AR R AR R AR R AR AR AR R AR AR R R R AR AN AR R AR R AR AN AR AN AR AR RN
84 37.63cm $4.53cm 97.54cm
RERRA AR RR AR R R R KRR R R RN R AN RRARRARARKRRRAA AR AR AR RNANNRRA RN R AR ARA AR RAE
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.i§2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.#2.5,%3,#4 as= 3.14E-02cm”2/cm
§ = sep. de Est. 1.5 as= 4.71E-02cm”2/cm

SM =FR Av fy / ( 3.5 b )
* REVISAR Vu < 2 FRb d ( fc* )" 0.5



REFUE

“b='25.cm. -he 150 cm d= 145 cm f'c= 300 Kg/em®2

RZO

TA D LONGITUDIUNAL
Itﬁ!ﬁiittﬁtﬁi*iﬁitttittﬁiﬁﬂfﬁtii*t!a*iiiﬁiﬁﬁttiiiﬁ!tﬂﬁﬁitﬁ'ii-ﬂtiiﬁiitttﬁﬁatﬁ!tth

fy= 4200 Kg/cm"2

tiﬁﬁiiiittt'tiittattﬁitﬁiﬁkuﬁt'ﬁ'ﬁiti*Quﬁﬁihﬁtnia*hatﬁkﬁlﬁtiittttt&nt!t‘t'tﬁﬁtta

E*I
Kg-cm”2

3391,13E+08
3560.34E+08
3978.24E+08
4140,40E+08
4541,59E+08
4697.51E+08
5234.20E+08
5896.43F+08
6320.53E+08

No. COMBINACIONES DE AREA MR VCR

: VARILLA cm®2 Ton-m o)
HRERRR AR RA R R RE KRR IR AR AR AR R R R AR RER R RN AR AR AR R AN RRRA AN RN AN N AR A R AR Rt
1 -2 #6 +1 §8 10.77 57.22 9.09
2 4 £ 6 11,40 60,46 9.26
3 2 8 +1 #6 12,99 68.57 9.67
4 346 +1 §8 13,62 71.76 9.83
5 1 48 15.21 79.77 10.25
6 2 10 15.84 82.91 10.41
7 2 #8 +1 #1210 18.06 93.91 10.99
8 2 410+1 ¢38 20,91 107,80 11.73
9 2 f12 22.80 116.88 12.22
10 .- 3 § 76

6531, 67E+08

0 23.
AR RK AR R AR N AR KR REAR KN RAANANRRARR AR AR KRR R R A RN R RRAN KRR R R Rk AR ARN N
EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 cn

As min= 10.46cm”2

As max= 62.l4cm"2

1.5 FR b d {f*c) 0.5= 67.39Ton
2 FR b @ (f*c) 0.5= B9.B5Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



- TABLA DE REFUERZO LONGITUDINAL
T A S o S i R PR ST PP SRR Sl P P

bu 25 cm hw= 150 cm d= 145 cm f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2

ARRRR AR RR R R A AR R AR R R AAR AR A AR R AR NE AR NN ARk k RARARKAAE AR

No. COMBINACIONES DE AREA MR VCR EB+]
VARILLA cm°2 Ton-m Ton Kg-cm©2

AR AR A AR R AR A R A R R R R R A A AR AR AR R AR AR N AR R AN R AR AR AR AR A AR RN R R AR AR N AR AN RN
1 .~3 86 8.55 45,16 6.95 2471,45E+08
2 ~2 %8 10,14 53.18 7.29 2837.93E+08
3 -2 #6 +1 #48 10.77 56,32 7.42 2978.,18E+08
4 —~4 K6 11.40 59.45 7.56 3115.84E+08
5 ~2 48 +1 6 12.9% 67.26 7.90 3452.48E+08
6 ..~3 #6 +1 §8 13.62 70.32 8.03 3581.,86E+08
7 -3 £8 15,21 77.96 8.37 3899.13E+08
8 2 #1210 15.84 80.96 8.50 4021.38E+08
9 -2 §8 +1 §10 18.06 91.37 8.97 4437,.73E+08
10 .-2 §f10+1 28 20.91 104.40 9.58 4942.45E+08
11 .-2.% 12 22,80 112.83 9.98 5260.69E+08

=3 #1210 23.76 117.05 10,18 5417.72E+08

AR AR AR A A R AR RN R R R AR RN R AR AR R RAN AR A R A AR R AR AN A RANN AR ARSI ANRNANARARRRARRR AR AR AR
As min= 8.54cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
AS max= 41.43cm"2 h > 70 cm

1.5 FR b d (£*c)°0.5= 55,02Ton
2 FR b d (f*c)"0.5= 73.36Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZOQ LONGYTUDINAL

AR R R AR AR R RN R A AR R NAR KRR AR A AR R R AR A RN AR AR RRRA RN AN R AR AR A RN AR AN R ARk A kbR
b= 25 cm h= 150 cm d= 145 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

AR AR AR R AR AR RN AR RN kAR AR A R AR AN AN AR R AR AR AN A AR R R AR A AR R R AR AR R AR AR A AN RNk

No. COMBINACIONES DE AREA MR VCR E*T
VARILLA cn2 Ton~m Ton Kg-cm“2
RRARAARRRRRRARARAR AR RRRRARRAARRE SR AR RAAR RN RARRANRRAR IR AR AR AN
1 —~2 #8 10,14 53.66 8.15 3178.74E+08
2 —-2 #6 +1 ¢8 10.77 56.86 B.30 3346.71E+08
3 4 &6 11.40 60.06 8.45 3512.45E+08
4 2 48 +1 § 6 12,99 68.05 8.83 3921,33E+08
5 3 di6e +21 §8 13.62 71.19 8.98 4079.83E+08
6 3 é8 15.21 79.05 9.36 4471.63E+08
7 2 # 10 15.84 82.13 9.51 4623.78E+08
8 2 #8 +1 810 18.06 92.89 10.03 $146.89E+08
9 2 #10+1 4§8 20,91 106.44 10.71 5791.19E+08
10 2 # 12 22.80 115.26 11.16 6203, 15E+08
11 4 10 23.76 119.68 11.39 6408, 0GE+08
RRERRRARAF RN AR RAR AR RN R AR AR RRANA AR AR IR AR RN R AR I RARI AR R AR RARRR N AN
As min= 9.55cm™2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 51,79cm’2 h > 70 cnm

1.5 FR b d (£#*c) 0.5= 61,52Ton
2 FR b d (f*c)"0.5= 82.02Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABL DE ESTRIBOS
B A A S S A A PP TPAPPRN
b='25 cm h= 120 cm  d= 115 cm FR=0 .B ESTRIBOS DE DOS RAMAS
ERARRERARREARRARR AR RRRRRARRRKRRRRARKRARE IR ARV RRRRNNRRA NI RARRIRRRRRRRARR AR R

s #2 . #3 #4
T e T E T T

5.00cm
7.50em 50,49Ton
10.00cm 37.87Ton 54.,87Ton
12.50¢cm 30,29Tcn 43.90Ton
15.00cm 25,24Ton 36.58Ton 65.43Ton*
17.50cm 21.64Ton 31.35Ton 56.08Ton
20.00cm 18.%3Ton 27.43Ton 49.07Ton
22.50¢cm 16.83Ton 24.39Ton 43,62Ton
25.00cm 15.15Ton 21.95Ton 39.26Ton
27.50cm 13,77Ton 19,95Ton 35.69Ton
3¢.00cm 12,62Ton 18.29Ton 32.72Ton
32.50cm 11,65Ton 16.8BTon 30.20Ton
35.00cm 10.82Tan 15, 68Ton 28.04Ton
37.50cm 10,10Ton 14.63Ton 26.17Ton
40.00cm 13,72Ton 24.54Ton
42.50cm 12.91Ton 23.09Ton
45.00cm 12.19Ton 21.81Ton
47.50cm 11.55Ton 20.66Ton
50,00cm 10.97Ton 19.63Ton
52.50¢cm 10.45Ton 18.69Ton
55.00cm 17.84Ton
57. m 17.07Ton
R RN R A AR R RN RN RN R AR AR IR R R R RN AN RN KRR AN AR AR R R AR AR R A AR R R R AR AR AR RN AN AR AN R R AN ARN
SM 37.63cm 54.53cm 97.54cm
ﬁﬁﬁi'ﬁiﬁltﬂ'ﬁifl*iiii'i‘h‘ﬁtﬁﬁ.ﬂ'i.i‘iﬁ.ﬁﬁiﬁtiﬁ'ﬁihtilki'i!thﬁih't.hﬁ*liiiﬁ'*tit
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIQS VOLUMETRICOS
£y=4200 Kg/cm 2 para Est.§#2.5,43, §4 as= 3,14E-02cm”2/cm
5 = sep. de Est. 1.5 as= 4,.71E-02cm”2/cm

s =FRAv fy / (3.5 b )
* REVISAR Vu < 2 FRbd ( fc* )" 0.5



REFUERZO

be 25 cm. h= 120-cm d= 115 om

f£'c= 300 Kg/cm™2

TABLA LONGITUDINAL
ARKRR AR R AR IR AN R AR AR E AR R R E AR R AR AN R KR RN RARARR R KR AR KRR RN AR R R RRRE AR AR AR IR AR AR

fy= 4200 Kg/cm"2

B T T L LT T Tt i P O PR SR S D PN

E*Y
-cin”2

1693.15E108
1958.14E+08
2060.37E+08
2161.13E+08
2409,32E+08
2505, 38E+08
2742.4BE+08
2834.42E+08
3149.97E+08
3537.49E+08
3784.62E+08

“'No.  COMBINACIONES DE AREA MR VCR
’ VARILLA m° Ton=! Ton
AAAﬁﬂAiﬁitﬁ‘ﬁi*hli!iliiiiiiﬁikti..ttiLitﬁﬂi‘ﬁ!ﬁiﬂiil'ii*ikﬁk.!Q*ti*b**ﬂﬁﬁ**ﬁit&ﬁ
Ve e 8 8.55 36.03 7.21
b 2 &8 10.14 42.48 7.63
3 2 46°+1 g8 10.77 45.01 7.79
4 4 76 11.40 47.53 7.96
5 2 18 +1 %6 12.99 53.84 8.37
6 3 #6 +1 ¢8 13.62 56,32 8.53
7 3 %8 15,21 62.52 8.95
8 2 410 15.84 64.95 9.11
9 2 #8°+1 “§10 18.06 73.43 9.69
10 2 #1041 ¢8 20.91 84.09 10,43
11 .= 2 #1212 22.80 91.02 10.92
12 .~ 3 #1210 23.76 50 11.17

3307.37E+08

4
RAERR AR R RR IR AR AR R R AR AR R IR AR AR RN RN R KA AR RN AR RN AR R AN R AR NN AR AR A AR RN R RN
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 8.30cm"2
As max= 49,29cm"2

1.5 FR b d (f*c)"0.5= 53.45Ton

2 FR b d (f*c)"0.5= 71.26Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

om



. TABLA DE REFUERZOQ LONGITUDINAL
AhkhkRkRRENRRARN * XAk ARAR AR AR AR R AR ARN AR AR A Ak AR AR A ks

“b='25 cm. h=:120 cm d= 115 cm f'c= 200 Kg/cm" 2 fy= 4200 Kg/cm*2
i*klttﬁt*ﬁ*tiiﬁﬂil*iﬁ**ﬁ*"ikﬁttﬁﬁiﬁ*kﬁki.ittt*ﬂ*ifﬁ"**t*fﬁlﬂ!iitiik*i.tﬁ!iit

oo No. COMBINACIONES DE AREI\ MR VCR E*I
LA em” Ton-m Ton Kg-cm“2
l~i.iﬁiﬂﬁ*ﬁ*ﬁt!iRkittﬁﬁ*iﬁt*ﬁﬁi*iitﬁhﬂitﬂ'likhttititttttﬁtiiAitilih.*i*ﬁiﬂ*iiﬂk‘
1 -3 %6 . 8.55 35.46 5.89 1486,.8BE+0B
27 2. 48 10.14 41.68 6.23 1701.13E+08
3 2 - #6 +1 #8 10.77 44,11 6.36 1782.78E+08
4 4 ¥ 6 11.40 46.52 6.50 1662.74E+08
5 2 §8:-+1 46 12.99 52.523 6.83 2057.56E+08
- T 3.46-+1 #8 13.62 54.88 6.97 21232,17E408
7 3 %8 15,21 60.72 7.31 2314,50E+08
8 2.8 10 15,84 63.00 7.44 2384 ,52E+08
9 2 #8 +1 § 10 18.06 70.89 7.91 2622.05E+08
2 #10+1 ¢ 8 20.91 80.69 B8.52 2908.08E+08
2§12 22.80 86.97 8.92 3087.37E+08
12 .- 3 § 10 3.76 90.10 9.12 3175.54E+08
Rk kR R R AR R R AR R AR NN AR AR R R R R Ak R R AR AR R kA AR Ak R AR AR R AR R AR R AN AR ARk h kb kb kb
As min= 6.78cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 32.86cm”2 h > 70 cm

1.5 FR b d (f*c)"0.5= 43,64Ton
2 FR b d {f#*c)"0.5= 58.19Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

L T
b= 25 cm h= 120 cm d= 115 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/ecm'2

AR AR AR R R AR R R AR A AR AN RN R AN R A AR AN R AR R R A AR AR R R R R R R kAR R AR N Ak RN A AR R ANk kAR hd

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-cm“2

MR AR AR AR AR AN A AR AR RN RN R R R R A I RN AR RN A AN KA AR AR AR R R AR AR R AR A AR AR AR AR AT R AN
1 -3 %6 8,55 35.80 6.59 1670.96E+08
2 -2 3 10.14 42.16 6.96 1930.33E+08
3 -2 #6 +1 %8 10.77 44,65 7.11 2030,27E+08
4 4 #6 11,40 47.13 7.26 2128.71E+08
5 -2 §8 +1 4686 12.99 53.32 7.64 2370.91E+08
6 -3 §6 +1 %8 13.62 55.74 7.79 2464 ,55E+08
7 -3 238 15.21 61.80 8.17 2695.44E+08
8 -2 § 10 15.84 64.17 8.32 2784.8BE+08
9 -2 %8B +1 #10 18.06 72.41 8.84 3091,.50E+08
10 .~-2 #10+1 §8 20,91 82.73 9.52 3467.30E+08
11 .- 2 #12 22.80 89.40 9. 97 3706.53E+08
12 -3 %10 23,76 92.74 10.2 3825,23E+08

kttﬁliiﬁitﬂ‘ﬁﬁiii*ﬁiitiiiﬁﬁi‘i*ﬁ'kit.itﬁﬁt.tﬁt**ﬁ*ﬁﬁ‘ﬁ*!ii*tinii'tt.'itiitﬁiﬂiit
As min= 7.58cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 41.07cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 48.79Ton
2 FR b @ (f*c) "0.5= 65.05Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



T A:B. LA DE ESTRIBOS
l*iktiﬁtﬁhi‘Ai*iltﬁilkitia*iiiiiﬁiiiﬂ*ttﬂtt&ﬁti&ii***tﬁﬁﬁt*nftiﬁ**iiﬁt'ﬁttiﬁhllt
“h=.100.¢cm:: 'd= 95 cm - FR=0 .8 ESTRIBOS DE DOS RAMAS
llﬂtﬂtiﬁkﬁﬁiAtﬁﬂﬁﬂﬁahﬂt*lititilﬂitnﬁkttttt*ﬁiﬁtkﬁkttiaﬁitﬁtﬁt*it*tii*ﬁkiﬂtiitttt

5. 42 : g 2.5 43 #4
liA*AtilAAAAkﬁtﬁihitﬁtkﬁiklliAﬁ‘tikﬁi'hﬁlhktﬁ‘l*k**kAkti*ﬁﬁllkhiktlk!kikhliiilit

T 00em
7.50cm 41.71Ton
10.00cm 31.28Ton 45.33Ton
12,50cm 25.03Ton 36.26Ton
15.00cm 20.85Ton 30.22Ton 54,05Ton*
17,.50cm 17.88Ton 25.90Ton 46.23Ton
20.00cm ) 15.64Ton 22.66Ton 40.54Ton
22,50cm 13.90Ton 20.15Ton 36.03Ton
25,00cm 12.51Ton 18.13Ton 32.43Ton
27.50cm 11.38Ton 16.48Ton 29.48Ton
30.00cm 10.43Ton 1%.11Ton 27.03Ton
32.50cm 9.63Ton 13.95Ton 24,95Ton
35.00cm 8.94Ton 12.95Ton 23.16Ton
37.50cm 8,34Ton 12.09Ton 21.62Ton
40,00cm 11.33Tan 20,27Ton
42.50cm 10.67Ton 19,08Ton
45.00cm 10.07Ton 18.02Ton
47.50cm 9.54Taon 17.07Ton
T L A Ly L T Y L L s L s L)
SM 37.63cm 54.53cm 97.54cm
AR R R R AR R R kR AN R A R RN R AR Rk AR AN R AR AR R R R AR AR AR R AR R ARk A R R RN A AR kAR R A kb hd
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.§2 POR CAMBIOS VOLUMETRICOS
£y=4200 Kg/cm"2 para Est.#2.5,§3,44 as= 3.14E-02cm”2/cm
S5 = sep. de Est. 1.5 as= 4,71E-02cm”2/cm

SM  =FR Av [y b )
* REVISAR Vu < 2 FR ba ( fe* ) 0.5



TAB'LA’:'D'E:i R EFUERZO

fohohoddd A debid »* ok h

“ba 257cm - h= 100 cm . de 95.cm-

“L'ONGITUDINAL
ﬁunﬁﬁttitnut*ﬁ*i‘ﬂﬁih*iiﬁ'ﬁiﬁtl!tikﬂﬂ-ttitiﬁii

£1c=300 Kg/cm"2 ty= 4200 Kg/cm”2

i’tiﬁhtikﬂﬁliit‘tﬁiit**itiii**iﬁﬁﬁttkiﬁﬁt't&ﬁﬁﬁixitﬁtitiﬁﬁlttltnAtﬂtakii'ﬂtttiﬁﬁ

No. COHBINACIONES ‘DE

AREA

MR

VCR

E*T
Kg-cm~™2

1123.1BE+08
1295,88E+08
1362.12E+08
1427, 72E+08
1588.43E+08
1650.49E+08
1803.33E+08
1862.47E+08
20G64.92E+08
2312.49E+08B
2469.77£+08

; VARIL! m' 2 Ton-m’ 0!
00"“"‘!'tiﬁ*iii'*iitwﬁdﬁtﬁhiﬁ.iihﬁﬁ*tiﬁﬁi*itﬂﬁiﬂitiktﬂﬁi!iiﬁﬁiﬁﬁi*"*i.ﬁi‘itl
V.- 86 -.8.55 29.57 6.35
2 2 #°8 10.14 34.81 6.76
3. 2 #6 +1 48 10.77 36.87 6.92
4 4 £ 6 11.40 38,91 7.09
5 2 48 +1 46 12.99 44,02 7.50
6 3 6 +1 #8 13.62 46.02 7.67
7 3 #8 15.21 51,02 8.08
8 2 #10 15,84 52,98 8.24
9 2 48 +1 @ 10 18.06 59.78 8.82
10 2 #10+1 § 8 20.91 68.28 9.56
11 2§ 12 22.80 73.78 10.05
12 -3 & 3.76 54 30

2547.72E+08

1 2 . 0.
ARk R AR R AR R AR AR AR AN AR R AR R AR AR AR R Rk kR kR R AR AR AR AR RN Rk kR AR AR AN A AR R Ak Ak
EL VCR SE REDUJC UH 30 %,YA QUE;
h > 70 cm

As min= 6.86cm"2
As max= 40.71cm" 2

1.5 FR b & (f*c)0.5= 44.15Ton
2 FR b d (f*c} 0.5= S$8.87Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0,8 PARA FUERZA CORTANTE



TABLA nE REFUERZO LONGITUDINAL
AR AR AN RN R AR AN R AR AR AR AR AR AR AR R AR A RAN KRR AN IR R R AR AR AR R AR R AR AR AR kAR Rk kb dkok
b=.25 cm h= 100.cm d= 95 cm f'o= 200 Kg/cm"2 fy= 4200 Kg/em”2
ttik**i*ti!kﬂkltikkﬁitﬁllitkktﬂtuikitﬂk‘aQkhﬁﬁﬁk*tAl(***!'iﬂk*ﬂ**t*hllii.h.k**ﬂl

s N COMBINACIONES DE AREA Mk VCR E4X
VARILLA cm” Ton-m Ton Kg-cm”™ 2
KRR AN RRRRAAAR AR AR AR RAR A AR IR RAARRA Rk R AR ARk A kA * * hkhdok A * k&
2 ~2 46 5.70 19.71 4.58 7060 _05E+Q7
2 3 46 8.55 29.00 5.18 9744.43E+07
3 2 48 10,34 34,01 5.52 1111.19E+408
4 2 #£6 +31 #8 10.77 35.97 5.65 1163 .,12E+08
9. 4 &6 11.40 37.90 5.79 1213.96E+08
6 2 #8 +1 #6 12.99 42.71 6.13 1337.07E+08
7 3 #6 +1 #8 13.62 44.58 6.26 1384.10E+08
8 3 #8 15.21 49,22 6.60 1498.69E+08
9 2 %10 15.84 51.02 6.73 1542,56E+08
10 ..-2 #8 +1 §10 18.06 57.24 7.20 1690.86E+08
11 .~-2 ##lo+1 8 20.91 64.88 7.81 1868,36E+08
12 -2 # 12 22.80 69.74 8.21 1979.04E+08
1 .~ 3 410 2).76 72.14 8.41 2033.)1E+08B
hiiitlhﬁt.ﬂiﬁtiiﬁi*ﬁtiih'ﬁ'iﬁttiiit‘!ﬂiiiiiiiiiiki.'iﬂi*lAiiiﬁ*liiiﬁﬁﬁﬁilﬁﬁ'iﬂiﬂ
As min= 5.60cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
AS max= 27.14cm"2 h > 70cm

1.5 FR b d (f*c) 0.5= 36,05Ton
2 FR b d (f*c) 0.5= 48.07Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

kRAR AN AR I AR AR R R R R AR RAA AN R AR AR AR RN R A A AR N R R AR A AN R AR R RN R AR RN AN AR AR AR R AR
b= 25 ¢cm h= 100 cm d= 95 ¢cm f'c= 250 Kg/cm®2 fy= 4200 Kg/cm"2

RRRE AR ANRAR AR R AR A AR AN R R R e AR b A AR R AR AR RARA AN AR AN AR N R R AN h ARk ke h

No. COMBINACIONES DE AREA MR VCR E*I
ARILLA m™2 Ton Tan Kg~cm™2

EARRRARRR AR ER AR R AR R R R AN N R R AR R R AR RN A A ARk ARk kR AN AR AR R kA AR R RN AN h Rk h ANk
1 -3 #6 8.55 29.34 5.79 1107.08E+08
2 2 #8 10.14 34.49 6.17 1275.75E+08
3 2 §#6 +1 8 10.77 36.51 6.32 1340,57E+08
4 4 #6 11.40 38,51 6.47 1404 .31E+08
5 2 #8 +1 %6 12.99 43.50 6.85 1560.77E+08
6 3 46 +1 %8 13.62 45.44 ©7.00 1621.11E+08
7 ~3 8 15.21 50.30 7.38 1769.56E+08
8 =2 w10 15.84 52.20 7.53 1826.94E+08
9 -2 %8 +1 #10 18.06 58.76 8.05 2023.12E+08
10 2 ¥ 10+ 1 28 20.91 66.92 8.73 2262.4BE+08
11 2 212 22.80 72.17 9.18 2414,25E+08
12 .-3 #10 23.76 74.78 9.40 2489.39E+08

A AR R KA R A AR AR AR T AR R RN KRN AR AR AR AR RN RN AR A AR RN R R R R Rk N AR R AR AN AR AR RN AR AN AR A
As nmin= 6.26cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 33.93cm™2 h > 70 cn

1,5 FR b d (£*c)"0.5= 40.31Ton
2 FR b d (£*c} 0.5= 53.74Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.9 PARA FUERZA CORTANTE



“hBLA D E ESTRIBOS
ARAKR AR IR R L AR R AR AN RA AR R AR RR AR AR AR R R AR AR RS RS AR AR R KRR NN RNk Rk AR
2 bw 25w b 90 om de gh e FR=0 .8 ESTRIBUS DLE DOS RAMAS
iii***tﬂ*iﬁttixiﬁtilkitﬁtttii*ﬂt*ttt't*kkiﬂfk!iwﬁlﬁiiitiﬁtﬁ-ﬂkiﬁi*kt*.ﬁliitﬁiii‘\t

-8 #2 #2.5 83 #4
ERERAN A RRRRK AR RIANARTR AR R AN SRR IR AN R A IR RARRARK KRR KR AR AR AR AR RR Rk AR AR

>.00cm
7.50cm 37.34Tan
10,00cm 27,99Ton 40.56Ton
12.50cm 22.39Ton 32.44Ton
15.00cm 18.66Ton 27.04Ton 48.36Ton*
17.50cm 15,99Ton 23.17Ton 41.45Ton
20,00cm 13,99Ton 20.28Ton 36.27Ton
22.50cm 12.44Ton 18.02Ton 32.24Ton
25.00cm 11.20Ton 16.22Ton 29.02Ton
27.50cm 10.18Ton 14.75Ton 26.38Ton
30.00cm 9.33Ton 13.52Ton 24.18Ton
32.50cm 8.61Ton 12.48Ton 22.32Ton
35.00cm 8.00Ton 11.59Ton 20.73Ton
37.50cm 7.46Ton 10.81Ton 19.34Ton
40.00cm 10.14Ton 18,14Ton
42.50cm 9.54Ton 17.07Ton
ARk Rk AR R R AR R AR AR AR R AR KRR AR N AR R R AR AR R A AR R AN AR R RN R ARk R A AR Rk A AR Rk ke kA ik
SM 37.63Cm 54.53cm 97.54cm
AR R AR AR R AN R A AR A ARk Rk R AR AR AR R AR AR AT R AR AR RN RN R AN AR A Ak R b kA h kb hh Rk
NOTAS: REQUIERE DE REFUERZC LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
ty=4200 Kg/cm"2 para Est.#2.5,4#),44 as= 3.14E-02cm”2/cm
5 = sep. de Est. 1.5 as= 4.71E-02cm”2/cm

SM =FR Av fy / (3.5 b}
* REVISAR Vu < 2 FR b d ( fcx )" 0.5



i
T A A E REFUERZO LONGITUDINAL
ﬁiiit*kﬁﬁ*i***ﬁ*ﬁﬁiﬁ‘ll*.ﬁi*iﬁiiiﬁ*hi*!ﬂﬁikt*ﬁiﬁii*t!**t*.t‘lt'ﬁ*iiﬂﬂﬁiiﬁii*ﬁﬂﬁ*
b= 25 cm h='90 cm ds= 85 cm ftc= 250 Kg/em®2 fy= 4200 Kg/cm“2
T O L L T T R

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-cm“2
i*i'ﬂiit*k'*iﬁﬁ.*ittﬁﬁiﬁ*.ki*itlltﬁtﬁii't‘.**.iﬁtit'tiﬁikﬁﬂ.tii‘iﬂkitt*tﬁiiﬁﬁtﬂi
12 -4 46 11.40 34,20 6.07 1100.70E+08
*13 -2 8 +1 46 12.99 38.59 6.45 1221.72E+08
T4 3 46 +1 ¥8 13.62 40,30 6.60 1268.32E+08
15 3 &8 15.21 44,95 6,98 1382.81E+08
16 2 # 10 15.84 46,21 7.13 1427.00E+08
17 2 #8 +1 # 10 18.06 51,93 7.66 1577.84E+08
18 2 f10+1 §8 20.91 59.02 8.33 1761.36E+08
19 2 #12 22.80 83, 55 8.41 1877.44E+08
20 3 #10 . 65, 8.41 1934.83E+08
AAnnnnnn.nnnunnnnauunnunnnncnnnunnuaunnnnna*
As min= 5.60cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 30.36cm”2 h > 70 cm

1.5 FR b d (f*c) “0.5= 36.06Ton
2 FR b d (f*c)"0.5= 4B.08Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
AN R AR AR R R AR R AR R R R A RN N AR AR R AR R R AN R A AR R AR R A R RA RN AR ARk AR R A AR AR A vk A kR
b= 25 cm h= 90 cm d= 85 cm fle= 300 Kg/cm™2 fy= 4200 Kg/cm"2
CARRAARRR AR RN R RN RAN Rk AR RN R R R AR kA A ARk AR AN Rk A kR Ak k ok ok * *

No. COMBINACIONES DE AREA MR VCR E*I
VARI cm®2 Ton-m Ton Kg-cm”2
AR RI AR AR AR RRRE RS AR ARA R KRR R AR AR AR RRE IR R KRR ARRRAR
1 -2 §5 +1 36 6.81 21.16 5.46 72BB.53E+07
2 §6 +1 5 7.68 23.76 5.69 8071.82E+07
4 %5 7.92 24.47 5.75 8284 ,09E+07
3 36 8.55 26.33 5,91 8833.89E+07
3 45 +1 46 8.79 27.04 5.97 9040.60E+07
2 §5 +2 §6 9.66 29.59 6.20 9777.95E+07
2 #8 10.14 30,98 6.33 1017.7)E+08
3 46 +1 &5 10.53 32,11 6.43 1049,75E+08
2 $6 +1 §8 10,77 32,80 6.49 1069.30E+08
4 £ 6 11.40 34,61 6.65 1120,04E+08
2 ¢8 +1 36 12.99 39.11 7.07 1244.53E+08
3 #6 +1 §8 13,62 40.87 7.23 1292.5)E+08
3 §8 15.21 45.27 7.65 1410.59E+08
2 # 10 15.84 46.99 7.81 1456,22E+08
2 #8 +21 ¢ 10 18.06 52.95 8.39 1612.15E+08
2 §10+1 48 20,91 60.38 9.13 1802,32E+08
2 #12 22.80 65.17 9.22 1922.85E+08
8 .- 3 $ 10 3.76 67.55 9.22 1982.50E+08
kAiiiﬁﬁ*ii*i*ﬂ*i'ﬁiiﬁﬁttﬁtiiﬁﬁﬂﬂ*ktiikiﬁititii'iﬂiﬂ*iitiiﬁi.ﬁ'iﬁit*t.tttii!ili.ﬁ
As min= 6.1Jcm”2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 36.43cm"2 h > 70 cm

1.5 FR b @ (f£*c)“0.5= 39.50Ton
2 FR b d (£*c) “0.5= 52.67Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



‘A BLA DE REFUERZO LONGITUDINAL
ii*AA!k!iitlkiﬂktﬁﬂiﬂh.ﬁ'ii*.li"ﬁﬁtit*i**iﬂiﬁ*l!ntﬁiittit*t*ithtﬁiii*.t*k.ﬁttﬁl

b= 25 cm the 90 cm d= 85 cm ftc= 200 Kg/cm™2 fy= 4200 Kg/cm"2
A*iiﬁtlAAAkﬁtkiiitﬁﬁ*tiﬁ.iiit.*ik*itti*t‘l*li.}ititnt**.*k*'ﬂ*"‘l‘iﬁ.**.ﬁ’*lhiﬁ

No. '-COMBINACIONES DR AREA MR VCR E*1
. VARILLA cm"2 Ton~-m Ton Kg-cm©2
likﬁﬂAiAAiil‘ﬁtilﬁ*i*ﬂiiﬁaﬂ‘i!ﬁttiﬁllAbt‘titlikkti“ﬁkﬁtiil*i*ﬁﬂhiIitﬁ'ﬂﬁi*tiﬁiﬁ
.70 17.5C 4,22 5527.03E107
%.94 18.26 ~.27 5713.61E+07
.81 20.80 4.46 6371.02E+07
i7.68 23.30 “. 64 7001.09E+07
: 27,92 23.98 4.69 7170.47E+07
-4 £ 8455 25.76 4.83 7606.52E+07
i - 8479 26.44 4.88 7769.51E+07
o ] .0.66 28.86 5,06 8346.67E+07
s 30.18 5,17 8656.39E+07
# 31.24 5.25 8903.74E+07
31.90 5.30 9054.09E+07
- ER 33.59 5.43 9442.26E+07
4 37.80 . 5,77 1038.28E+08
# 39.43 5.90 1674.11E+08
# 43.47 . 6.24 1161.23E+08
4 45.04 6.38 1194 .53E+08
# 50.41 6.85 1306.83E+08
# 56.98 7.4% 1440.75E+08
# 61.12 7.53 1523.98E+08
: v 20 # 10 23.7 3.16 7.53 1564.71E+08
ARAR AR R R A AR RN R A AR R R AR AR A Rk kRS A AR AN RN AR AN AN AR A AR AR AN Ak R kAR R AR R AN R A AR
as min= S.0lcm"2 EL VCR SE REDUJO UN 30 %,YA QUE;

As max= 24.29cm"2 h > 70 cm
1.5 FR b d (f*c} 0.5= 32.26Ton .
2 FR b d (f*c)"0.5= 43.01Ton

FR=0,9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR AR AR R KRR AR A A T R AR KA AR R R R R R AR AR R RN R R AR AR AR AR AN A AN AR A kA A RN R AR AR kA kA h
b= 25 cm h= 90 cm d= A5 em fle= 250 Kg/cm 2 Ly= 4200 Kg/cm™2

AR AR A AR R R R AR AR AN R R kAR R R AR R R kR R RN A A AR R R AR AR AR AR AR AR R AR A kR kAR AR R 2 ARk ok

Ho. COMBINACIONES DE AREA MR VCR E*X
VARILLA cm’2 Ton-m Ton Kg-cm™2
AR AR AR AR R R Rk AR kR A NAR RN R AN S AN A R AN R AR Ak bk kAR R AR R AR R R Rk AR h kAR b b kAR A
1 -2 26 5.70 17.71 4.72 6177.07E+07
2 -3 %5 5.94 18.43 4.78 6399,.53E+07
3 -2 35 +1 =6 6.81 21.01 4,98 7189.60E+07
4 -2 26 +1 85 7.68 23.57 5.19 7955.89E+07
5 ~4 a5 7.92 24.28 5.25 8163.38E+07
6 ~3 26 8.55 26.11 5.40 8700.46E+07
7 ~23 =5 +1 36 8.79 26.80 5.45 8902.28E+07
8 -2 =5 +2 =6 9.66 29.29 5,66 9621, 62E+07
9 -2 =8 10.14 30.66 5.77 1001.06E+08
le -3 #6 +1 #65 10.52 31.76 5.87 1032.28E+08
11 .-2 #6 +1 378 10.77 32.44 5.92 1051.32E+08
AAR R AR AR R R AR A R Rk AR AR R R A AR R AR R AR N AR AN AR R AR AR Rk AR A AR AR AR Ak Ak A h kA ki ok k

CONTINUA



TABLA

EsvR1BO

kthhiﬁlilllktit*killii‘htlllltktthhlAlhti‘n'k*ﬁﬁtli*tttiﬁntttlitltﬂi.tlﬁﬁ..itiii

* FR=0Q .8 ESTRIBOS DE DOS RAMAS
alAiﬁlit'itAtttilAkiti*iii'httik*'hlAAkiiﬁkkk.Qntliiﬁt"'li!ﬁﬁttﬁﬁ*ﬁt'ittat.nttﬁ

b="25"¢cm -

b 8o em 7 d=75. cn

s 42 ‘42,5 #4
a':..unagataagiaanatna'a:an-wtﬁanai-aAA:naacnntakﬂnnn.t.n.a:ann-aaaaaan-aganu.-a

5.00cm
7.50cm
10.00cm
-12.50¢cn
15.00cm
17.50cm
20,.00cm
22.50cm
25.00cm
27.50em
30.00ch
32.50cm
35.00cm

a2,
24,
19.
16.
14.
12,
10.
9.
8.
8.
7.

7.

@3Tarn
70Ton
76Ton
46Ton
11Ton
35Ten
28Ton
a8Ton
98Ton
23Ton
60Ton
osTon

15.78Ton
28.63Ton
23.86Ton
20.45Ton
17.89Ton
15.90Ton
14.31Ton
13,01Ton
11.93Ton
11,01Ton
10.22Ton

42.67Ton*
36,58Ton
32.00Ton
28.45Ton
25.60Ton
23,28Ton
21.34Ton
19,69Ton
18 29Ton
7.07Ton

.50cm n
kﬁ.tii.‘.iﬁﬁ*.ﬂﬁt.i!Q.l't‘ﬂﬁl"lﬁk.ﬂltktiikﬁl.!ﬂﬂQt.i'iﬁ.tti.liﬁ*.i'ittﬁ't.'.ﬁti

37.

6iem

54.53¢cm

97.54cm

ARRRR AR RAR AR R AR RN RN R R R AR AR KRR AR AR R R AR RN AR AR SRR A AR R AR AR R AR R IR R RIRRRNRNENN®
REQUIERE DE REFUERZO LONGITUDINAL

NOTAS:

£y=2530 Kg/cm”2 para Estr.#2
fy=4200 Kg/cm"2 para Est.#2.5,53,44

S = sep.

de Est

SM =FR Av fy / ( 3.5 b

- )
* REVISAR Vu < 2 FR'b d { fc* )°

POR CAMBIOS VOLUMETRICOS
as= 3,14E-02cm”2/cm
1.5 as= 4.,71E-02cm”2/cn

0.5



ST A B LA DR REFUEEKZO LGNGITTUDII NAL
t'titlilhkliifﬂiﬁ*ﬁ‘i*ﬁitﬁii‘ﬂt'.ﬁuiitiit!iAtﬁ*tl!iltttt‘ﬂltﬂil‘(!iitklfﬁﬂkfﬁt*.

in--bw 286 em . h= 80"cm . d= 75 cm fte= 250 Kg/cm™2 fyr 4200 Rg/cm’2
iAtﬁii*ti*ki'tQi*tiitilti*ﬁiﬁ.t.ﬁiﬂitiiltﬁttltﬁiilﬁﬁkﬂtaiiﬁfﬂ*Qk‘t'ﬁt‘*liil!.i*'

o ND. - COMBINACIONES DE . AREA MR VCK E*L
Vi cm” Ton-m Ton Kg-cm™2
ARRAR R RRARERRA AR R AR ARRRARRIR AR R AR KRR R R AR AR RN R R RN Rk R AR RA NN R AR AN R ®
: .~3 #6 +1 t8 13.62 35.185 6.21 9608,65E+07
3 ¢8 . 15.21 38.80 6.58 1046,12E+08
2 §10 15.84 40.22 6.73 1078,97E+08
2 48 +1 f10 18.06 45.11 7.26 1190.89E+08
2 $10+1 &8 20.91 51.11 7.42 1326,61E+08
2 312 22.80 54,93 7.42 1412,21E+08
b 20 .- 3 {10 23.76 56.82 7.42 1454.45E+08
ERERR R R R AR R RN RN KRR A A AR R AR KRR kR A AN A AR R AR R AR AR RN R R AR RAANA AR AR Rk Nk kA kb kh
As min= 4.94cm"2 EL VCR SE REDUJO UK 30 %,YA QUE;
As max= 26.79cm”2 h > 70 cnm

1.5 FR b @ (f*c) 0.5= 31.82Ton
2 FR b d {f*c)"0.5= 42.43Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDIHKAL

AR R AR AR AR R A AR R R A R R R AR AR R AR R R R AR AR R AR RN AR AR R R R R AR AR RN R AN RA R R kR R Rk Ak kb b d
b= 25 cm h= 80 cm d= 75 cm f'c= 300 Kg/cm™2 fy= 4200 Xg/cm"2

AR AR AR AR R AR AR R AR N AR R R RN IR R A RN AR R AR AR R RN R AR bRk A Ak h kbR kA d kb hk Rk

Ho. COMBINACIONES DE AREI\ MR VCR ExI
ILLA Ton-n Ton Kg-cm*™2
nnnuaunnnnnn..nnu«.nnnnnnnnn Ty *
1 -2 #6 5.70 15.65 4.74 4785.99E+07
2 3 85 5.94 16.29 4.80 4957.88BE+07
3 2 45 +1 6 6.81 18.58 5.03 556B8.13E+07
4 2 #6 +1 §5 7.68 20.85 5.25 6159.70E+07
5 4 25 7.92 21.48 5.31 6319.83E+07
6 3 &6 8.55 23.10 5.48 6734.2JE+07
7 -3 5 +1 ¢6 8.79 23.72 5.54 6889.91E+07
8 =2 #5 +2 {6 9.66 25.93 5,77 7444,66E407
9 -2 %8 10.14 27.15 5.85 7744.56E+07
10 .-3 #6 +1 &5 10.53 28.13 5.99 7985.16E+07
11. .- 2 $6 +1 §8 10.77 28.73 6.06 8131.89E+07
12 .- 4 26 11.40 30.30 6.22 8512.39E+07
13 .- 2 #8 +1 ¢6 12.99 34.20 6.63 9444,.32E+07
14 -3 #6 +1 28 13.62 35.73 6.80 9801.04E+07
15 -3 #8 15.21 39.52 7.21 1068.39E+08
16 -2 § 10 15.84 41.00 7.38 1102.38E+08
17 .-2 &8 +1 # 10 18.06 46.12 7.95 1218.32E+08
18 -2 $10+1 ¥ 8 20.91 52.47 8.13 1359.26E+08
19 .- 2 § 12 22.80 56.55 8.13 1448.34E+08
20 .-3 §#10 3.76 58.57 8,13 1492.36E+08
AR R AR R AR AR AR I AR RN R AR AR R R kA A R ARk R AR ARk kR kR kAR AR ARk Ak kN A ARk Rk Rk h
As min= 5.41cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 32.l4cm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 34.86Ton
2 FR b d (£%¢c) 0.5= 46.48Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



1A H L DE REFUEBRZO LUNGI1TUDINAL
ﬁitkiIﬁtkﬁi.iiiti"iiﬁ*l'*‘tii‘ﬁhﬁ"i*iﬁiiiiﬂﬁiﬁi*'l*&.ﬁtﬂt!tﬂQftP’i&!iii*ittf.*
“h 2h oem he 80.um d= 75 em . £'c= 200 Ky/um'2 Ly~ 4200 Ry/un’ ¢
AARRA AR R R RN AR R A RN R A N R A A R AR AR R R AR AR R RR AR AR A AR AR AR R R AR AR A Rk kA hkh b

No: COMBINACIONES DE AREA. MR - VCR E*L
VARILLA cm® Ton~-m Ton Kg-cm™2
Pk AR R A kAR AR RN AR Rk NN N AR R AR RN R R A AR ARk R AR R AT R ARR R AR NN AR kR d bR Ak
1 -2 &6 5.70 15.40 3.87 4197, 28E+07
2 -~ ¢5 5,94 16.02 3.92 4336.90E407
3 ~2 45 +1 ¢6 6.81 | 18.22 4.10 4827.93E+07
4. .- 2 %6 +1 #5 7.68 20.40 4.29 5297 .30E+07
5 ..-4 #5 7.92 20,99 4.34 5423.27E+07
6 -3 f6 8.55 22.53 4.47 5747.19E+07
7" .=-3 5 +1 16 8.79 23.12 4.52 5868.11E+07
[} -2 45 +2 §6 9.66 25.21 4.71 6295.72E+07
9 -2 #8 10.14 26.35 4.81 6524.80E+07
16 -3 #6 +1 45 10,53 27.26 4.89 6707 .54E+07
1 -2 36 +1 §8 10.77 27.82 4,94 6818.54E+07
12 .-4 &6 11.40 29.28 5.08 7104.82E+07
13 .-2 #8 +1 %6 12,99 32.89 5.42 7796, 76E+07
14 -3 §6 +1 48 13.62 34.28 5.55 8059.71E+07
15 -3 {48 15,21 37.72 5.89 8697,68E+07
16 .- 2 # 10 15,84 39.05 6.02 8940.95E+07
17 .~2 #8 1 10 18.06 43.59 6. 49 9759.33E+07
18 -2 #1210 + 1 48 20,91 49.07 6.6 1073.10E+08
nnn-nnnnnnnununnnu.n-nnuuannunnnntnnnnnnunn-
As min= 4.42cm°2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 2l.43cm"2 h > 70 cm

1.5 FR b d (f¥%c) 0.5= 28.46Ton
2 FR b d (f*c) 0.5= 37.95Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

T A LA DE REFUERZO LONGITUDINAL

AR AR AR R R AR R RN AR AR AR R A AR R R AR R AR R AR AN R R AR R AR AR AR AR ARk ARk ARk kAR A hd
b= 25 cm h= 80 cm d= 75 cm £'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2

AR AR AR AR RN R R AR R AN A R AR R R AR AR R AR AN R AR R R AR AR A AR AR R R AR R R AR R IR R AR A AR Rk kAN R

No. COMBINACIONES DE AREA MR VCR BT
VARILLA cm® T Ton Kg-cm"2

AR R AR AR KR IR AR AR AR KRR AN RN R AR R AR AR AR R AR A AN R AR AR RN RN R AR R AR Rk R AR
1 -2 d6 5.70 15.55 4.32 4722.63E+07
2 =3 45 5.94 16.18 4.38 4890, 95E+07
3 -2 #5 +1 06 6.81 18.44 4.59 5487.96E+07
4 -2 46 +1 5 7.68 20.67 4.79 6065.89E+07
5 -4 #5 7.92 21.28 4.85 6222.19E+07
[ -3 %6 8,55 22,87 5.00 6626.41E+07
7 -3 #5 +1 §6 8.79 23.48 5.06 6778.17E+07
8 -2 85 +2 f6 9.66 25.64 5.26 7318.52E+07
9 o~ 2 E8 10.14 26.83 5.38 7610.37E+07
100 .-3 #6 +1 45 10,53 27.78 $.47 7844.38E+07
11 -2 #6 +1 &8 10,77 28.37 5.53 7987.03E+07
12 .~4 # 86 11, 40 29,89 5.68 8356.73E+07
13 -2 48 + 12, 33.67 6.06 9261.02E+07

unn:ktiilhiAlt:knlkﬂ&ti*ﬂt*tti*ﬁilA*k!hitla*tﬁi*utkitttikktiiuai*ttitlliitiﬁhnit

CONTINUA



T AB LA D ESTRIBOS
vAatlkitiﬁi&!ttli*iﬁtiliilAiAkl#iatiﬁﬁiﬁiﬁﬁ’ﬁ**i*iﬁiiitt&ﬁ*ilﬁiiiﬂiﬁkiilatiiin!ll
. 26 cm h= 70 ‘cm d= 65 om FR=0_.¢ ESTRIBOS DE DOS RAMAS
: hkktiflAlii'tﬂtﬂli‘tlhhlAkiiAAlkllkﬁlhhitﬁlllAAAAAklttﬂﬁ*ﬁkd*ﬂlittatttitlﬁﬁ!iki!

=8 32, #3 4
hittltkut uliiikllilkllAAklll*lAkkklkﬁii’tﬂliAliiilikﬁﬁkiliAlAlkhhikttiauliﬂﬁtia

5.00cm |
7.50cm 28.54Ton
1¢.00cm 21.40Ton 31.01Ton
12.50cm 17.312Ten 24,81Ton
S 15.00€m 14.27Ton 20.68Ton 36.98Ton*
N 17.50cm 12.23Ton 17.72Ton 31.,70Ton
20.00cm 10.70Ton 15.51Ton 27.74Ton
22.50cm . 2.51Ton 13.78Ton 24.65Ton
25.00cm 8.56Ton 12.41Ton 22.19Ton
27.50cm 7.78Ton 11.28Ton 20,17Ton
30,00cm 7.137Ton 10.34Ton 18.49Ton
2.50cm 6.59Ton 9.54Ton 17.07Ton

T e S e e e s I T

SM 37.63c 54.53cC 97.54cm
AR RN RN R KRR RN AR RN AR AR AR RN AN R Rk E AR R AR R AARN AR R RN AN R AR R R AR AN
NOTAS:
fy=2530 Kg/cm™2 para Est.#2
£y=4200 Kg/cm"2 para Est.#2.5,%3,§4
s =sep. de Est.
S =FR Av fy / ( 3.5 b
* REVISAR Vu < 2 FRb d { fc* )” 0.5



TABLA DE REFUERZO LONGITUDINAL

i.'thﬁ!."‘.Q'til!ﬂ'.‘..l...t‘tﬁ.i...l...t'.i.".'.lt!*t.!lhknﬁ.ih‘i..i....'."
b='25cm h=70 cm d= 65 cm f'ce 250 Kg/cm'2  fy= 4200 Kg/cm'2

ﬁﬂitlﬁ'i'tiii"t.ttht.ﬁtﬁt.tiikhttl.tt.l.ﬁﬂhtﬁﬁt!ii.ﬁlﬂ!iitﬂ'it‘tﬁtti'lﬁ'itl‘ht.

No. COMBINACIONES DE AREA MR VCR E*I
RIL! cm” Ton-n Ton Kg-cm"2

D T T T T Y T T T
14 -3 #6 +1 438 13.62 30.00 8.30 6981,68E+07
15 .,-3 #8 15.21 33.05 8.84 7588 .21E407
16 -2 # 10 15.84 34.23 9.05 7821.48E+07
17 .- 2 48 + 1 # 10 18.06 38.28 9.19 8614 .24E+07
18 .- 2 § 10+ 1 #8 20.91 43.21 9.19 9571.70E+07
19 2 6.31 1017.34E+08

# 12 22.80 9.19
ll.‘.i.ttti‘tt'tﬁt!ﬁtllk.tt‘iht!Qt.ﬂﬁkltﬂ..ﬁ.h.iﬁ.tti'ﬁQtﬁt..iﬁiﬁh'.'tiﬁt.ﬂtttﬁt

As min= 4.28cm"2

As max= 23.21cm"2

1.5 FR b d (f*c) 0.5= 27.58Ton

2 FR b d (f*c)"0.5= 36.77Tan

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

ERRAARE R AR AR R ERA RN AR A R R AR A A AR R R A AR A AR AR AR AR R R AR R AR R R A AN R AR AR ANk R e nb Rk dd ok
b= 25 ¢cm h= 70 cm d= 65 cm f£'c= 300 Kg/cm™2 fy= 4200 Kg/cm'2

RRARA AR R AR RANAARAARANRRARNR R R AR h R AR R AR RANAR AR R AR AN RN R EARANN AR R RN RN AR R AR IR

No. COMBINACIONES DE AREA MR VCR E*Y
LLA cm” Ton-m Ton Kg-cm®2
WRRANA Rk R R R AN AR R AR AR AR RN AR AR R AN R A AN R AN AR A AR R R AR R AR A AR R R AR AR O R R AR R AR AR kR
1 -2 §6 5,70 13.50 6.15 3519.46E+07
2 3 45 5.94 14.05 6.24 3644.33E407
E] 2 #5 +1 #6 6.81 16.01 6.56 4086.99E+07
4 2 46 +21 45 7.68 17.95 6.88 4515. 14E+07
5 4 §5 7.92 18.48 6.97 4630.87E+07
6 3 #6 8.55 19.87 7.21 4930.07E+07
7 3 85 t1 ¢ 6 8.79 20.39 ?.30 5042.36E+07
8 2 #5 +2 ¢6 9.66 22.28 7.62 5441.97E+07
9 2 #8 10.14 23,31 7.80 5657.69E+07
10 3 86 +1 =5 10.51 24.15 7.94 58130.59E+07
11 2 #£6 +1 =8 10.77 24.66 8.03 5935,.97E+07
12 -4 £ 6 11.40 25.99 8.27 6208.99E+07
13 2 =8 +1 #6 12.99 29.29 8,86 6876, 25E+07
14 3 36 +1 8 17.62 30.58 9,09 7132.56E+07
15 3 #8 15.22 33.77 9.68 7760.71E+07
16 2 =10 15.84 35.01 9.92 8002.59E+07
17 ? =8 13.06 39.30 10,07 8825,91E+07
15 2 5 3] 20.9 44.57 10.07 9822.87E+07
9 2 =1 22.80 47.93 10.07 1045, 09E+08
20 A 21.76 49.59 19.07 1076.06E+08
ll.'t'ﬁ*t'ttﬂ('ii.ﬁik‘ip‘ﬂktﬁiAO‘bilﬁttﬁikt)lit&titAktiﬁt'i‘*ihiﬁ..t.aﬁﬁhiﬁ*‘!!t

i mim
oA .
S FRL d LOPRTERE U NIl
2 Fi hod (f47)°0,5= 40.28%on
Ii-0.49 PARA MOMENTO FLEXIONANTL
FR+0.0 PARA FUERZA CORTANTE




TABLA D E RE¥YUERZO LONGITUDINAL

L2 e e R R E L L e s R T
“bm 26 cm - h= 70 em-  de 65 cm f'c= 200 Ky/cn’2 Ty= 4200 Ky/cm"2

AERE R AR KRR AR AR kR A AR AR AR AR A AR AR R R R A RN N AR R AR R AR A AR AR R R AR Ak AR Rk Rk AR AR A AR ARk A

No. COMBINACIONES DE AREA MR VCR E*l
VARILLA cm°2 Ton-m Ton Kg-cm”2
KPR RF ARSI MR AR AR R R AR R AR RR IR AR P kR nr AR kR kA AN kA A ARk bk Rk Rk a bbb k&
1 -2 &5 3.90 9,36 4.49 2286.50E+u
2 -2 %6 5.70 13.25 5.02 3058.62E+0"
3 .-3 &5 5,94 13.77 5.09 3158.53E407
4 -2 #5 +1°46 6.81 15.65 5.36 3509.15E+0%
5 -2 #6 +1 %8 7.68 17.49 5.62 3843.22E+0
6 -4 #5 : 792 17.99 5.69 3932.70E407%
7 =3 % 67 BRI : D1 19.30 5.88 4162.46E+07
8 -3 $5 +1 %6 : 8.79 19.79 5,96 4248,11E407
9 -2 §5 +2 %6 9.66 21.56 6.22 4550.45E+07
10 .-2 §8 10.14 22,51 6.37 4712.08E4 0
11 .-3 #6 +1 #5 10,53 23,28 6.49 4840.86E4C"
12 -2 #6 +1 #8 10.77 23.75 6.56 4919,00E+07
13 .~ 4. % 6 . 11.40 24.98 6.75 5120.30E407
14 .-2:-§B- +1 46 12,99 27.98 7.23 5605.37E407
15 -3 #6 +1 §8 13.62 29.13 7.42 5789.17E+07
16 .- 3 4 8 15,21 31.97 7.91 6233,90E407
17 -2 #10 15.84 33.06 6.10 6403.04E4 0"
8 -2 #§8 +1 #10 18.06 36.76 8.22 6570.22E40%

1
‘QQ.i‘i.i'iﬁh.*tl.'ﬁ‘iﬁt.iﬁi'tﬁiﬁﬁ.tﬁﬁ.ﬁﬂ‘ikﬁit.i't*ﬁtﬁtiltiiitttﬁiiﬁtﬂittttﬁtitA

As min= 3.83cm"2

As max= 18.57cm"2

1.5 FR b.d {f*c) 0.5= 24.67Ton

2 FR b d (f*c)"0.5= 32.89Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LDX-GITUDIHAL

Ak kA RAR. RRNRIANR AR R AR R R R R R RS RAR AR AR R R AR AR AR A kR R Rk
b= 25 cm h= 70 ¢cm d= 65 cm fle= 250 Kg/cm™2 fy= 4200 Kq/cm 2

KA RN AR R R R N AR AR AR AR R A R A AR AN Ak AN AR AR AR AR Rk kR AR AN RN AR AR ANk N Ak k ko &

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA en”2 Ton-m Ton Kg-cm” 2
AR TR R KRR R R AR AR AR R R AR R AN R R R R AR R AR RN AR R R A RAR AR RN A kb ARk A kR bk sy
1 -2 468 5.70 13.40 5.61 3469.61E+0
2 .~ 3 ¢5 5.94 13.94 5.69 3591.71ke v
3 -2 45 +1 #6 6.81 15.87 5.99 4024,0BE1C
4 -2 6 +1 §5 7.68 17.77 6.28 4441.641 ¢
S .~ 4 #5 7.92 18.29 6.37 4554.40E
6 -3 46 B8.55 19,64 6.58 4845,72F
7 -3 &5 +1 &6 8,79 20.15 6.66 4954.98E
8 —~2 #5 +2 %6 9.66 21.99 6.96 5343,48E:
9 -2 #8 10.14 22.99 7.12 5553.00F+ 7.
10 .- 3 §6 +1 %5 10.53 23.80 7.25 5720.873L+C
11 -2 ¥#6 +1 8 10.77 24.30 7.33 5823.07E::
12 .- 4 #6 11.40 25.58 7.55 6087.80L 41
13 .-2 §8 +1 %6 12 .76 8.09 6733.86F1
KRR AR AR AR AR kR kAR A AN R R AR R A AR R R A AR A AR R AR AR Rk R AR Ak WA AR RN AR A kA ko i -

CONTINUZ



TABLA DE ESTRIBOS

RRRRARRANS * * * kN akw bk hk & * RERRK AN &
m h=60 cm °~ d= 5 cm ° FR=0 .8 ESTRIBOS DE DOS RAMAS
R RANNR R AR AN AR AR R R R R AR AR R R RN A AR AR R AN A AN R RN RO NN AR AR AR A AR A AN R AR ARk A AR
- L. 8 1?2 #2.5 [ 14
RARA AR R AR RN R RN AR RA AR AR AR AR AR R AR RN RO R NAS Rk R AR ROR
. 5.00cm .
7.50cm 24.15Ton
10.00cm 18.11Ton 26.24Ton
12,50cn 14.49Ton 20.99Ton
15.00¢cm 12.07Ton 17.49Ton 31.29Ton
17.50cm 10.35Ton 15.00Ton 26.82Ton
20.00cm 9.06Ton 13.12Ton 23.47Ton
22.50cm 8.05Ton 11.66Ton 20.86Ton
25.00cm 7.24Ton 10.50Ton 18.78Ton

7.50¢cm 6.59Ton 9.54Ton 7.07Ton
RAR R R AN R AR AR AR R A AR AR R R A AR R A AN AN R R R ARk AR AR R RN AR AR N R ARk h Ak Ak kR R

SM 37.63cm $4.53cm 97.
ARRA RN AR AR AR RN R A AR AR R A A AR R AR R AR AN AR NN ARAR R R AR RAR AR AR R RN RN AN R R R R ARk Ak hh ok h
NOTAS:
fy=2530 Kg/cm"2 para Est.f#2
fy=4200 Kg/cm"2 para Est.§2.5,%3,#4
S =sep. de Est.
SM =FR AV fy / ( 3.5 b
* REVISAR Vu <2 FRb d ( fc* )" 0.5
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30848 s
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20 =F2 478
217 =3 86 ik
2270 =28.6 0 +
230 < 8746
24 ,-02 B8+
25 -3 %6 +
26 .- 3-#8
27 v= 2 10
28 .~ 2 §8 +
29 .~ 2 # 10 +
30 .~ 2 a2

N

Bl

1
1

anas

®o ow aso

19.48
20.17
20.59
21.68
24.38
25.43
28.02
29.03
32.47
36.67

L O'N G ITFUDTINAL
i‘ii'ﬂﬁtiik'ﬁtﬁiitl*‘tki‘i*i'll

10U Kq/cm ?

-fy="4200 Kg/cm®2

LA Add "i‘i‘iﬁ*it‘ttﬁﬁﬁl" S22 2R 222 Y]
CR: E*T

an Kg-cm” 2
NRARAREN DA NERRRARNA DA ARERARRRA RS
E %.09 2017.85E407
5.30 2227. 71E+07
5,35 2283.02E+07
6.53 2453.66E+07
5.56 2485.92E+07
5.62 2539, 39E+07
5.77 2683, 75E+07
5.82 2735.92E+07
5,94 2842.71E407
6.03 2927.83E+07
6,09 2978.48E+07
6.26 3135, 24E+07
6.30 3164.93E+07
6.35 3214.18E+07
6.56 3395.58E+07
6,59 3417.99E+07
6.68 3494.38E+07
6.83 3620.23E407
7.00 3765.83E+07
7.18 3912.09E+07
7.32 4029.18E+07
7.41 4100.49E+07
7.65 4285.03E+07
8.24 4734,83E+07
8.47 4907 .16E+07
8,52 5328.45E+07
8.52 5490.29E+07
8.52 6039.59E+07
8.52 6701.52E+07
8. 7116.71E+07

39.31

B AR R R RR AR AR AR RI RN RN R KRR RE RN ARER AR AR AR AR AR R AR AR NN RR AR R RRRRAR KRR AIR

As min=" 3.97cm’2

As max= 23.57cm’2

1.5 FR b d (f*c) "0.5= 25.56Ton
2 FR b d (f*c) "0.5= 34.08Ton

FR=0.9 PARA MOMENTO FLEXTOUANTE

FR=0.8 PARA FUERZA CORTANTE



- —'l‘ADLA»’DL RFIUERZU LONGITUDIHNAL
unnnannn-nnuu.nnnuunnn RARKRRRRRRNE RRAR

bsi 25 cm’ he= 60 'em - 0w 55 ‘em r'ce 250 Kg/cm® 2 fy= 4200 Kg/cm"2z

tﬁliﬁtlk**‘i.f**tt.t.it..ﬁ.tt.i.ﬁﬁ X AANRRAER R R ARRR

COMBINACIONES DE AREA MR VCR E+T

L T VAR, P cm'2 Ton-m Ton Kg-cm™2

Akdkhkdhhid QQ.Q'QtiﬁﬁﬁittknthtAtntlt!tt.ﬁtht!t.til.ﬁ * * LA AL L2
& 3 4 3.81 7.65 4.40 1720.76E+07
277w 3.96 7.94 4.46 1778.57E+07
2% 1- %5 1.52 9,02 4.65 1990.13E407
4.4 K 5,08 10.08 4.84 2195.44E+07
24 1 %4 : 5,23 10.36 4.89 2249.44E+07
2.4 n E 5.70 11.24 5,05 2416.08E+07
38 1§ 57 5.79 11.41 5.08 2447.57E+07
3.4 $5.94 11.69 5.13 2499,74E+07
- o 6.35 12.45 5.27 2640.52E+07
- 25 2..485 6.50 12.72 5.32 2691.38E+07
2.4 1::8.6" 6.81 13.29 5.42 2795.41E+07
4.4 1 4.5 7.06 13.75 5.51 2878.30E+07
374 1§45 -7.21 14.02 5,56 2927.60E+07
274 b S - N 7.68 14.87 5.72 3080.11E+07
N S 2:°%.5 7.77 15.03 5,75 3108.87E+07
4.4 P 7.92 15.29 5.80 3156.85E+07
38,67 4724 4 8.48 16.29 5.99 3333.09E+07
30858 ; 8.55 16.41 6.01 3354.85E+07
385U+ L .4 6 8.79 16.83 6.09 3429.00E+07
A R8T+ 1 F 4 9.19 17.53 6.23 3551.10E+07
245 +#2 46 9.66 18.34 6,39 3692.27E+07
2 i8 10.14 19.16 6.55 3833.97E+07
3- 56 +1 85 10,53 19.82 6.69 3947.35E+07
2. %6 . +1 48 10.77 20.22 6.77 4016.35E+07
4 &6 11.40 21.27 6.98 4194.82E+07
2 #8 +1 46 12.99 23.85 7.52 4629.15E+07
3 86 + fa 13.62 24,85 7.73 4795.31E+07
3 48 15.21 27.30 7.78 5200,92E+07
2 %10 15.84 28,25 7.78 5356.53E+07
-2 %8 +1 ¢ 10 1 6 31.45 7.78 5883.77E+07

30 8.0
RARRARAR R AN RR RN AR R R AR RN R AR R AN AR R AR R AR AR AR AR NN ARAR AR AR AR R AN AA AR R AR R AR AN AR
As min= 3.6zcm"2
As max= 19.64cm"2
1.5 FR b d (f*c) 0.5= 23.33Ton
2 FR b d (f*c)“0.5= 31.11Ton
FR=0.9 PARA MOMENTO FLEXIQHANTE
FR=0.8 PARA FUERZA CORTANTE



b= 25 'cm: h= 60.cm.

bE

de

REFUERZO

55 am £'c= 200" Kg/cm"2

: T A LUNGITUDINA
tAik'i*ttﬁﬁ&ﬁi*iﬁ'ﬂtttiﬁtiﬂﬁit&iﬁiﬁiktitﬁiﬁ*ﬂﬂtttt*inikikiﬁki‘tiﬁttiﬁwﬂﬁttttiﬁti

fy= 4200 Kg/cm“2

aa:nf«gg.:naiaann*«q.a:aaanaaaactatna*a-ntt-tn«aaa«i'tta:a**g.g.a*ﬁatttt*aqa-nta
: 2No. COMBINACIONES DE:

i'tliﬂtknﬁﬁ'ﬁ*kﬁti‘i'iit'ititﬁti*iﬂﬁtﬁtintdiﬁﬂt‘
4: .

S+

[

Bl VARILLA
1 =3
Coai -
2.3
4
5.0
6 i =
.1 -
8 .
9. e
10 .-

GUNANURNNAULUAWNWUANNNWURNAND
ot i i s AR S T S S S . S K s S S T S o T 2 S 2
PABACOFTVNVANNACNAGSEWAOWS ST

L T N A A
(ST VR R oy )

+ %
-

+

+ 1
1

e e e T e
oa o0 osn & tOsunaw

i
4

AREA

7.77
7.92
8.48
8.55
B.79
9.19
9.66
10.14
10.53
10.77
11.40
12,99
13.62

MR- VCR B

Ton-n Ton Kg-cm"2
- 7.58 3.94 1537.04E+07
7.87 3.98 1585,39E+07
8.92 4.15 1760.99E+07
9.96 4.32 1929.42E+07
10.23 4.37 1973.41E+07
11.09 4.51 2108.36E+07
11.25 4.54 2133,72E+07
11.53 4.59 2175.66E+07
12.26 4,71 2288.26E+07
12.53 4.76 2328.74E+07
13.08 4,85 2411.22E+07
13.51 4.93 2476,62E+07
13.78 4,97 2515,40E+07
14.59 5.11 2634.74E+07
14.74 5.14 2657.24E+07
15.00 5.19 2694.47E+07
15.95 5.36 2B30,79E+07
16.07 5.38 2B47.54E+07
16.47 5.45 2904.51E+07
17.123 5.57 2997,.86E+07
17.90 5.72 3105,13E+07
18.68 5.86 3212,11E+07
19.30 5.98 3297.20E+07
19.68 6.05 3348.78E+07
20.67 6.24 J481.44E+07
23.07 6.73 3799,93E+07
23.98 6.92 3920,17E+07
6. 4210,13E4+07

28 . 26.22 6.96
‘.‘Q*ﬁtttt'itiﬁtl'iﬁtiiﬁ'ﬁtiitit*ﬁﬂﬁitttitk*‘ttﬁikt*iaﬁttttttttttﬂtt*i*iﬁ*tiRiﬁﬁ

“As min=" 3,24cm"2
As max= 15.7lcm"2

1.5 FR b d {f*c) 0.5= 20.87Ton
2 FR b d (f£#%c)"0.5= 27.83Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



¢

TABLA DE ESTRIBOS
ARRN AR R R R R R AR A R R RN RS R AR R RN AR AR A AR R RR AR R R A AN * T T
“rhe 25 en h=-50 cm d= 45 cm - FR=0 .8 ESTRINOS DE DOS RAMAS
AR AR AN AR AR AR AR AR AN R R AR AR R AR AR R AR RS ARN LA wnk
5 #2 #2.5 #3 14
RAKERRARNRNKARRARER N AN RN IRk n kA kb d bR AR NR A A NAN
5.00cm
7.50cm 19.76Ton
-10.00cm 14.82Ton 21.47Ton
12.50¢cm 11.85Ton 17.18Ton
15.00cm 9.88Ton 14.317Ton 25,60Ton#*
17.50cm 8.47Ton 12.27Ton 21,95%on
20.00cm 7.41Ten 10.74ATon 19.20Ton
- 22.50cm 6.59Ton 9.54Ton 17.07Ton
ARARRRRR AR RRRAR AR AR AR AR R I A AR R IR RSk AR * AhkRhhR k.
SM . 54.53cm 97.54cm
RARRARRANERARR RN RR AR R AT AR RN R AR R AR R R AR RS AR RARK AR AN AR RRERRANRARR RN R AN N AN
NOTAS:

£fy=2530 Kg/cm"2 para Est.#2

fy=4200 Kg/cm"2 para Bst.§2.5,13, #4

s «gsap. de Est.

SM =FRAv fy / ( 3.5 b )

* REVISAR Vu < 2 FRbd ( fc* )" 0.5



: "I‘I\Bl'\ b E R.Ev:inerRuE0 LOHGILTUDINAL
AlAklAAklLAiAAA*ikkﬁﬁtAl!A'lkﬂilikltiﬂtﬁthAitintlikl*t*ﬂ*iﬁ.kﬁtllt..iiiﬁﬁﬂth**')
CrinA et 2BWEN - ha BOTem - aE S omE 1Y o=T3uKg/emi2) s fye 4200 Kg/cm"2
ﬁklil'iiiitﬁﬂlli "ﬁ"i‘ﬁlﬁkt'*lﬁ'ﬁiﬁtiAﬁiﬁ.*ti.t'iﬂ"*‘ﬁhﬂkil'tﬁii.lﬁktiiittkﬁﬂ‘

;- AREA MR} i< VCR & E*)
B Ton-m Ton Kg~cm 2
nﬁkhi.i!ttitﬁtittﬁttﬁﬁiAkhﬂi!i

Ty 4.21 1133.55R+07

5 - 4,26 1171.28E+07

B N 2 4.47 1309.22E407

#.4 4.68 1442 ,86E+07

J#'8 4.73 1477.97E+07

46 14,91 1586.25E+07

44 4.94 1606. 69E+07

#.5 5.00 1640,55E+07

o 44 5.15 1731.B6E+07
R4 5.21 1764.82E+07

5 -5.32 1832.20E+07

ot et 5.41 1885.86E+07

5 5.47 1917.76E+07

RUE 5.64 2016,36E+07

A 5.68 2035.01E+07

e ) - 5,73 2065.94E+07

Dl B 8- ¥.4 213,31 5.94 2179.69E+07
18 - 3T#I6 o 13.41 5.97 2193.73E+07
19 5-:3 0 d -5 i6 13.75 6.06 2241.55E407
20 -4 #05F 44 14.32 6.21 2320,23E+07
217 .- 2545 4.6 14.98 6.38 2411,12E+07
220,72 §°8; 15.65 6.56 2502.26E+07
23 -3 %6 §5 16.19 6.70 2575,13E+07
24 -2 #6 £8 10.77 16.51 6.79 2619.45E+07
25 .- 4 § 6 . 11.40 17.37 6,97 2733.99E+07
26 -2 #8 +1 216 12.99 19.47 6.97 3012.19E+07
27. .-3 $6 +1 48 13.62 20.28 6,97 3118.42E+07
28 -3 §8 15.21 22,27 6.97 3377.27E+07
29 .- 2 § 10 15.84 23.04 6,97 3476.40E+07
30 .-2 §8 +1 §10 16.06 25.64 6,97 3811,60E+07

AR AN AR AR AR AN AR AN A AN KRR CNA R R AR AN RANR R AR R A AN RA R AR AR AR AR AR AR AAAN KA AR A A kAR kA
As min= 3.25cm’2
As max= 19.29cm’2
1.5 FR b 4 (£%c)"0.5= 20.91Ton
2 FR'b d (f*c) 0.5= 27.89Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANIE




T

be-2b cm h- 50 cm  d: 45 cm

ERZO

fiev 250 Kg/em™2

B LA DE R ONGITUDINAL
nﬁik*ik‘ihﬁhA&Ai.tAQ(thkicaaa!ﬁlaitit.tt‘n.tutttﬁklhtkﬁtﬁttniﬁitt.tkttthtt«!ﬁ.ti

fy= 4200 Kg/cm™2
AKLERANRRARRKERA KRR kXA RRRA RN KA R RS RNk Ak R R AR R RN R RN AR R AR N A AN R AN R AR AR R AR AR AN R A Ak

E*I
Kg-cm“2

1117.76E+07
1154, 67E+07
1289.46E+07
1419.86E+07
1454 . 10E+07
1559.58E+07
1579,4BE+07
1612.44E+07
1701,25E+07
1733.29E+07
1798.77E+07
1850.87E+07
1881.84E+07
1977.49E+07
1995, 57E+07
2025.55E+07
2135.74E+07
2149.33E+07
2195.61E+07
2271.71E407
2359.55E+07
2447, 58E+07
2517.89E+07
2560.64E+07
2671.04E407
2938.73E+07
3040.77E+07
3289.04E+07

Ho. COMBINACIONES DE AREA MR VCR
VARTLLA ‘2 o
AR R AR R AR R AR RN A RN R RN N AR AR R TR AR AR RN R RN AN RR NS R AR A AR RR AR R R AR R R AR Ak
13 3.81 6.21 3.84
2 2 15 3.96 6.44 3.89
3. 2 #4 +1 25 4.52 731 4.08
4. 4 e 5.08 8.16 4.27
7 ..=2 #5.+1 %4 5.23 8.39 4.32
6 2 46 5.70 9.09 4.48
7. 344 41 kS 5,79 9.22 4.51
3 3795 5,94 9.44 4.56
9 5§47 : 6.35 10,05 4.70
244 4245 6.50 10.27 4.75
2850414 6 6.81 10.72 1.86
4 -§47+1 45 7.06 11.08 4.94
N 3 #5741 44 7.21 11.29 4.99
o 2 46 +1 5 7.68 11.96 5.15
344 +2 §5 7.77 12.09 5.18
) i5 7.92 12,30 5.23
o 385 42 44 8.48 13.08 5.42
3 46 8.55 13.18 5.45
345 +1 i6 8.79 13.51 5.53
4 15 +1 424 9.19 14.05 5.66
2 #5 +2 46 9.66 14.69 5.82
2 8 10.14 15.33 5.99
3§46 +1 §5 10.53 15.84 6.12
2 §6 +1 §8 10.77 16.15 6.20
4 16 11.40 16.96 6.36
2 §8 +1 §6 12.99 18.94 6.36
3 46 +1 18 13.62 19.70 6.36
3 ¢8 15.21 21.55 6.36
2.t 10 5.84 22.26 6.

3383.38E+07

29
S G S e P D I S SO

As min= 2.96cm”2
As max= 16.07cm”2

1.5 FR'b d (f*c) 0.5= 19.09Ton

2 FR b @ (f*c)“0.5= 25.46Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTAHNTE



FTABLA DE REFUERZ

.b=.25 cm_ h= 50 cm " 'd= 45 cm  F'c= 200 Kg/cm'2
RENKRRRNI AN RN A RN R AN AN R RN R AR A AR RN A AR R Ak d AR

: No. COHBINACIONES DE AREA
LLA

[+

; LONGITUDINA
unnttt*«uunnaun«nnnuata:nnuntunannun«nnnunnunu.n

fy= 4200 Kg/cm"2

cm® Ton
hQ{-ﬁQif *i*ik"t*ﬁiﬁlt*"ﬁﬁﬁiilﬁﬁt.tA‘hlﬁitiitkit’tt.ktﬁl'.ﬂ'i.ii.ttt.ﬂitii..lﬁlk

1 -2 F 4 3.81
2 -2 ¥5 3.96
3 -2 44 +1 #5 4.52
4 —4 14 5.08
5 -2 #5 +1 ¢4 5.23
6 -2 4§56 .70
7 -3 34 +1 3 5.79
8 ~3 §5 5.94
9 -5 &4 6.35
10 -2 $4 +2 §5 6.50
11 -2 §5 +1 {6 6.81
12 .-4 $4 +1 #5 7.06
13 .-3 $#5 +1 §4 7.21
14 -2 §6 +1 §5 7.68
15 -3 §4 +2 ¢5 T.77
16 .- 4 #5 7.92
17 -3 $#5 +2 #4 8.48
18 -3 § 6 8.55
19 -3 #5 +1 #6 8.79
20 -4 45 +1 &4 9.19
20 -2 45 +2 %6 9.66
22 .-2 #8 10.14
23 -3 §6 +1 &5 10.53
24 ~2 §6 +1 3 10.77
25 .-4 § 6 11.40
- KhkAKIRRARARAEA KRk

As min= 2.65¢m™2

As max= 12.86cm"2

1.5 FR b 4 (£*c)"0.5= 17.08Ton
2 FRb d (f#c) 0.5= 22.77Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

MR VCR E*I
Ton-n Kg-cm”™2
6.14 3.41 9873.70E+06
6.37 3.48 1017.68E+07
7.21 3.65 1127.43E+07
8.04 3.82 1232.26E+07
8.26 3.86 1259.56E+07
8.94 4.01 1343.15E+07
9.07 4.03 1358,.83E+07
9.28 4.08 1384.74R+07
9.85 4.20 1454 .18E+07
10.07 4.25 1479.09E+07
10.50 4.34 1529. 79E+07
10.85 4.42 1569,92E+07
11.05 4.47 1593.69E+07
11.69 4.61 1666.71E+07
11.81 4.64 1680.45E+07
12.01 4.68 1703.1BE+07
12,75 4.85 1786.23E+07
12.84 4.87 1796.42E+07
13.15 4.85 1831.03E+07
13.66 5.07 1887.67E+07
14.25 5.21 1952.61E+07
14.85 5.36 2017.22E407
15.32 5.47 2068.51E407
15.61 5.5% 2099.55E+07
16.36 5.69 2179,22E+07
Ak kA 4] LA g




§
'

: : TABLA bE ESTR1BOS
R e L L L L L e e L L YT T T LY
5 cm h= 40 cm d= 35 ecm ' FR=0 .8 ESTRIBOS DE DOS RAMAS

= 20
lIt'ltt&*ﬁiﬁf‘tt'..itih.!i'l’llﬁ!tillll!t.l!ﬁﬁiﬁi.titthl‘ﬁ!l‘! kAR RA kR AR REh R
12 42,5 #3 - #4
* khwhkkkkdn hkkkhkhhhh * - hhhh
5.00cm
7.50cm 15.377Ton
10,00cm 11.52Ton 16.70Ton
12.50cm 9.22Ton 13.36Ton
15.00cm 7.68Ton 11.13Ton 19.91Ton*
17.50cm 6.59Ton 9.54Ton 17.07Ton
RRARRRRR TR AR AR AR R kR RN RRE R R AR AR RARARANR AR SRR AR AR AR IR AR AR AR NANAAR NN AR RS
sM 37.63cm 54,53cm 97.54cm
HARN KA R RI R ARR AR AR A R RN N R AR R A AR R AR AR R AR R AR R AR R AR AR AR AR R R AN R AN R kA AR R R AR R A AR R ARk k
NOTAS:

fy=2530 Kg/cm“2 para Est. §2

fy=4200 Kg/cm"2 para Est.#2.5,#3,#4

s =sep. de Est,

SM =FR Av fy / ( 3.5 b )

* REVISAR Vu < 2 FR b d { fc* )~ 0.5



TAB DE REFUERZO LONGITUDIUNAL
R e T e e e T T R EL I L T
b= 25 cm h= 40 cm a=. 35 .cm f'c= 300 Kg/cm'2 fy= 4200 Kg/cm”™2
ERRAARRAARRRAR AR IR R AR AR R A A RN AR AR KRR AR R R AR R RN R R KRR AR N R R RN NR AR KRN KR KRN A AR

No. = COMBINACIONES DE AREA MR VCR E*I
VARILLA em"2 . Ton-m Ton Kg-cm“2
h‘ilrlull.iﬁﬁkltii‘k.ﬂﬁhki.il..tiiiliil"i.'ﬁﬂ'ﬂi'ﬁhk.‘i*iii.i'i't.iti..ﬂ'..it.lt
M. .-2 ¢4 2 g .- 6.50 7.94 4.59 1013.93E107
12" ,-2 1 5 * 1 # 6 6.81 8.29 4.70 1051.46E+07
13 .-4 #4 +1 48§ 7.06 8.56 4.79 1081.30E+07
14 .=3 #'% 3 'z 4 7.21 8.73 4.85 1099.02E+07
1570 =2 #.6: v 1 .35 7.68 9.24 5.02 1153.69E+07
16 .~ $4..+2 §65 7.7 9.34 5.06 1164.02E+07
17 .~4 #:5 . B 7.92 9.50 5,11 1181.13E+07
18 .-3 ¢S +2 %4 '8.48 10.10 5.32 1243.94E+07
19 .~ 3 4 6 E . 8155 10.17 5.35 1251.67E+07
20 -3 #5 +1 &6 8.79 10.43 5.42 1278.01E+07
21 -4.-#5 +1 44 .9.19 . -°10.84 5.42 1321.28E+07
22 -2 45 +2 #46e6 79,66 11,33 5.42 1371.14E+07
23. .- 2 #8 10,14 11.81 5.42 1421.04E+07
24 -3 §#6 +1 §S 10.53 12,21 5.42 1460.84E+07
25 -2 #6 +1 #8 10.77 12,434 $.42 1485.01E+07
26 .- 4 § 6 11.40 13.06 5.42 1547.36E+07
27 .- 2 948 +1 #6 12.9% 14.56 5.42 1698.07E+07
28 3 #6 +1 {8 13.62 15.13 5.42 1755.34E+07
ﬂ'l‘ilﬂﬁiﬁi!ﬂ"ﬁiitkkﬂltt'itiﬁiﬁkittﬂ.ikﬁtﬁQiﬁtﬁi*ﬁﬁi!i.i"*t‘ttkiﬁtkttﬁi'*ﬁﬁl.ﬁ

As min= 2.53cm’2

As max= 15.00cm"2

1.5 FR b d (f*c)"0.5= 16.27Ton
2 FRb d (f*c)“0.5= 21.69Ton
FR=0.9 PARA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE




‘l'lt\\hl\ BDE 'REFUERZO, LONGITUD I NAIL
X TR Y EARRR R A AR KR AR AR AN R IR AN AR AR kRN R A AN kAR Ak Rk Mk h kb bk b &
Lhin 40 cm . L.d=-35 cm: - to=_250 Kg/em 2. . fy= 4200 Keg/em™2
nu-uuuu.n AREERRAARR PR ARRARAR A KR RRRIRARRRARKRNRRRRAS D44

‘COMBIRAC LONE: OlT T TARER MR T Ve E*I
“VARILLA' Cemtez i Ton-mt Ton Kg-cm™2
iikiiilitl&ﬁﬂta!’i'tk\ht.i'Oﬁ'ttiit.hiiil’itﬂ 12 23
BB s R T gl 3.9% 9079.73F+06
i . 20 4,00 9263.58E+06
o .65 4.14 9758.08E+06
K | £.7.81 4.19 ©$936.15E+06
- N S8 TN 5.14 4.29. 1029.95E+07
YA THILT 8.41 4.38 1058.81E+07
FLERR N T 8.57 4.43 1075,95E+07
6 +7Y7 9.06 4.59 1128.77E+07
T4 42008 9.15 4.62 1138.7SE+07
L5 SIS 9.31 4.67 1155.2GE+07
15 4725 f 9.88° | 4.86 1215.86E+07
6 il 9.95 4.88 1223.32E407
S-S N B 10.19 4.95 1248.70E+07
5. 414 10.58 4,95 1290.37E+07
5+ 2.4 11.04 4.95 1338.35E+07
.8 11.49 4.95 1386.32E+07
6. +'1 # 11.86 4.95 1424.56E407
6 + 1:4 12.08 4.95 1447.77E407
3 12.65 4.95 1507.58E+07

2 .

lﬂ.!ti.ﬁﬁﬂ'iﬂttt'ﬁ(hiﬁt*hﬁiiiﬁ.titﬁiiti.t*iAﬁ***tiﬁll&ittiltiii*iii*ﬁiil*iittﬁﬁﬁ
: ‘iAs min= 2.3lem”2

‘As max= 12.50cm"2

15 FR b-d (f*c)"0.5= 14.85Ton

‘2 FR'b'd (f*c) "0.5%= 19,80Ton

FR=0.9 PARA MOMENTO FLEXIOQNANTE

FR=0.8 PARA FUERZA CORTANTE

A DE REFUERZO LONGITUDINAL

ARk AR AR A R Ak kA A Ak A AR R R R R AR RN RN R AR RN A AN AR AR AR R R AR RRNNARA AR RN R R AR ARk ke hh
b= 25 ¢cm h= 40 cm d= 35 cm £'c= 300 Kg/cm™2 fy= 4200 Kg/cm'2

KRR IR R R R kA R A AR kR ARk A AR R A R AR R A AR R R AR R A A R AR Ak A R A AN R AR N AR R AR N AR NN AR RNk h R

ND. - COMBINACIONES DE AREA MR VCR E*T
o . VARILLA cm°2 Ton-m Ton Kg-cm®2

E2 222 A R R A L R R R R R e A R R e e e e
1 =2 =4 2.54 3.26 3.11 4674.99E+06
2 . B4 3.B1 4.81 3,59 6587.15E+06
3 £ 5 3.96 5.00 3.64 6801,39E+06
4 =4 +1 =5 4.52 5.66 3.85 7582.41E+06
5 =4 5.08 6.32 4.06 8335,95E+06
6 =5 +1 §4 5.23 6.49 4.11 8533,45E+06
7 56 5.70 7.04 4.29 9141,.14E+406
8 24 +1 =25 5.79 7.14 4.32 9255,65E+06
9 =5 5.94 7.31 4.38 9445,21E+06
10 5 4 . . 4.53 9955.42E+06
k KRR AR RN AR AR AR R R R R AR AR AR AR AR A AN R RN A AR AR R AR R R R AR AR AR A RN

ARARKERARN IR AR D AR
. P . CONTINUA



T ABLA DE REFUEBRZ2UQ LONGITUDIHNAL
-nnnunuunnunnnanunnnuunun«u.~nnnnuununn-nnn

“ariocpat25tem h='40 cm ds 35 cm f'c= 200 Kg/cm©2 fy= 4200 Kg/cm“2
Q'k*'ttﬁ‘iﬁ.liitﬁitﬁ!ﬂﬁi‘l‘ﬁ'!tii'i*ﬁittiiﬁt'ﬁi*lttiﬁtikiitﬁktiitﬁ..*iﬁ*t.liittt

No.. . COMBINACIONES DE AREM MR VCR E*I
: ILLA cn’2 Ton-m Tor Kg-cnm” 2
Di.'t’ibowi)bﬁ**ﬁ""ﬁﬁﬁtn"t"ﬂtihﬁﬁiPl0ﬁtiilﬁ'*'ﬁ‘it.lﬁﬁ*ﬁiﬁlﬁliﬂllt!tit"‘ﬂ.i
1024 2.54 3.21 2.54 4111.50E+06
R SRR K A 3.81 4.70 2.93 5640.45E+06
3249 3.96 4.87 2.97 5807.69E+06
FRSEELE B BV REE RS T -1 4.52 5,50 3.14 6410.91E+06
5 444 5.08 6.12 3.31 6983.65E+06
= 6" 2.8:5 4.1 .4 4 5.23 6.28 3.36 7132.31E40¢
7 246 5.70 6.78 3.50 7586.0BE+06
Teg 37 K4 - t01: £ S 5.79 €.88 3.53 7670.97E+06
9.- 345 5.94 7.03 3.57 7811.09E+06
5§ 4 6.35 7.46 3.70 8165.66E+06
2744 +2 45 6.50 7.61 3.74 8319.73E+06
285 +1 #6 6.8 7.93 3.84 8592.03E+06
4 +4 +1 15 7.06 8.18 3.91 8807.07E+06
3§85 +1 44 7.21 8.33 3.96 8934.22E+06
2 $46 +1 &5 7.68 8.78 4.10 9323.88E+06
3 44 +2 15 7.77 8.87 4,13 9397.03E+06
4 85 7.92 9.01 4.18 9517.95E+06
1§45 +2 §4 6.48 9.54 4.35 9958.59E+06
3§ 6 8.55 9.60 4.37 1001.25E407
3 85 +1 &6 8.79 9.83 4.43 1019.55E+07
4 35 +1 %4 9.19 10.19 4.43 1049.43E+07
-2 ¥5 +2 46 9.66 10.60 4.43 - 1083.59E+07
ERAKRER A AR I AR R AR IR AR AR AN R AR R AR AN R AR AR hhkhhh *

As min= 2.06cm’2

As max= 10.00cm"2

1.5 FR b d (f*c) 0.5= 13.28Ton
2 FR b d (£*c)} 0.5= 17.71Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

Ak AREA RN AN R AR Rkkhwd L2223 AR hh kAR h kR ki
b= 25 cm h= 40 cm d= 35 cn flc= 250 Kg/cm™2 fy= 4200 Kg/cm"2
LE 2] hhh WA R RN RARARKRRR hhkk
No.  COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-cm”2
tanti'ainﬁﬂﬁtti&tiiiﬁatttiiatttttltnﬁ«iiniiiakﬁkﬁtﬁl(a'ttQﬁinﬁtiiitt&tin*kititﬁt
1 2 4 2.54 3.24 2.84 4614.44E+06
2 -3 ! 4 3.81 4.77 3.27 6481.92E+06
3 -2 #5 3.96 4,95 3.32 6692.8BE+06
4 —~2 £4 +1 &5 4.52 5.60 3.51 7453.79E406
S -4 F 4 5.08 6,24 3.70 B81B6.72E+06
6 -2 25 +1 §4 5.23 6.41 3.76 8378.63E+06
7 -2 §6 5.70 6.93 « 8968.63E+06
AR R AR R R A R A RN AR R AR R Ak A AR AR R R AR R R R AR R R R R R RN R AN AR AR AR R AR RN AR AN AR R AN kR R

CONTINUA



WABLA Ui REFUGKaO LORGLITUDIW AL

R tkii*ik*i*tt'ﬁtﬁinﬂkﬁlttilt*ﬁiiﬁiﬁtit**i‘f AR ANNFR LA R b A kAR kAR kR bk
sk 20 cm. h=.345 cm- - d= 30 cm f'c= 300 Xy/em™2 iye 4200 Kg,'om' 2

li*ﬁﬁQ'RﬁrwQ**t‘li'iﬁ*ikﬁiiiii&ﬁitkﬁﬁiiﬁ'ﬂ!ﬁtﬂ*i*&ﬁﬁﬁﬁﬁﬁﬁiﬁQt*ﬂﬁtt‘*iii*kt*k#kﬁ*

Ho: - COMBINACIUNES- DE AREA MR VCR ExT

B VARILLA : cule Ton~-n Ton Kg~cm' 2
”*ﬁ*ﬁﬂiit*'***tiiiihiiﬁnQQAiitit*iﬁﬁ*‘Qthﬁﬂ'ittiﬁﬂi"‘tﬁﬁ*ﬁiﬂ.ﬁiﬁ*!.!ki.*'..kk
16 .- 3 #4 +2 &5 7.77 7.87 4.65 8235,95E+06
17 e 485 . v.92 B.00 4.65 8354 .29E+06
18 =3 45 -+ 2. # 4 8.48 8.50 4.65 8788, 13E+06
: 1%..42 3.k 6 . 8.55 8.56 4.65 8841.51E+06
20 .- 3.°¢5 +1 # ¢ 8.79 8.77 4,65 9023, 12E+06
10~ 4§45 + 1824 9.19 9.11 4.65 9321.13E+06
22 -2 845 +2 #6 9.66 9.50 4.65 9664, 11E+06
2 -2 §8 10,14 9.90 4.65 1000.67E+07
24 -3 .46 +1 45 10.53 10.22 4.65 1027,97E+07
25 .-2 §#6 +1 8 10.77 10.41 4.65 1044.53E+07
26 -4 46 .40 10.90 4.65 1087, 19E+07

. 1
R R AR R KR ANR AR AR A AR R R AR R AT AR AR AN kR AR AR R R R AR AN AR Ak kA kR AN Rk ANk ke h kR
As min= 2.17cm"2
As max= 12.86cm"2
1.5 FR b @ (f%*c)~0.5= 13.94Ton
2 FR b d (f*c) 0.5= 18.59Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
B L LT T e T T Y
b= 25 cm h= 35 cm d= 30 cm FR=0 .8 ESTRIBOS DE DOS

R T R L T s e bttt

S #2 #2.5 43
ARRR AR AR KA KRR IR R AR AR AR R AR AR AN R AR AR KRR R A KRR R AR R AR IR AR AR RN AR R R RN AR R AR R Ak

5.00cm 7.77Ton
7.50cm 5.18Ton 13.17Ton
10.00cm 3.89Ton 9.88Ton 14.31Ton
12.50¢cm 3.11Ten 7.90Ton 11.45Ton
00cm 6.59Ton 9.54Ton 17.07Ton#%
ARAE R R AR R AR R AR A AR R AR AR I AR R R R R Rk kR kR kAR kR R A bk Ak ARk Rk Ak ke kR Mk kAR A kRN Ak R
SM 14.80cm 37.63¢cn 54.53cm 97.54cm
AU KRR AR R R RN R A AR kRN Rk AR Ak R AR KR AR AR A AR R AN N R R RN AR IR AR AR R R ARk kR ke dkh k&
NOTAS:

fy=2530 Kg/cm” 2 para Est.s2

fy=4200 Kg/cm"2 para Est.#2.5,4#3,44

S =sep. de Est.

SM =FR AV fy / ( 3.5 b )

* REVISAR Vu < 2 FR b d { fc* }* 0.5



: LA 'Ul‘:lt}’E‘UERZO LONGITULTIHNAL
) llhl”AAALRAlAankii&*hiiiAiﬁk*ﬁklktti‘Qtﬁttﬂ*iit't*ﬁ*in'ntikti'ﬁﬁtttiﬁ*tiﬁ*Qﬁﬁt
. L= 25 om hm 235 .cm d=.307cm 7 £lcs; 250 Kg/cm®2 fys 4200 Kg/cm™2
ki‘RAhkkkk*it*nﬁﬁ*ih*iiiiﬁitﬁ‘iﬂ*llﬁ.kti'k.iiﬁtﬂﬁkii*ﬁ*ill!iﬁ*ltktt‘i*lil.Qttlti
3 ND.; COMBINACIOHES: DE ' ARER: "MR “VCR E*T

NVARILLA : o Ton-m .0 fon Kg~cm' 2
vtiiklttiAi*tﬁiai*titﬁi‘illhhi'iﬂitttttittiﬁtiﬁalﬁal-naﬁﬁiﬁ*.ﬁiiittiﬁﬁtt'ﬁnﬁﬁinﬁ
R g g g TR g6 AUHHD TS 6,58 '\ 90 7040, 5%L-Q0
1 bt e - RS P B o8 Lt 8486 0L 1292, JDE+05
13 am AT CEL4 )RS 'l-OG .08 4.0‘) 7492.,20E+06
Teld e 3 EB5 41 0F 4 V.41 1,21 4,14 7610.71E+06
A5 - 2.8 6+ 1 35 7768 .61 4.24 7975.65E+06
26 30 R i ey § 507 7.68 4.24 8044.46E+06
17 .- 4. %5 4,92 1.81 4.24 8158.39E+06
18003 % 5.t LR 4.48 8.27 4.24 B8575.77E+06
19 - o= 3.7 .6 . 8.55 8,33 4.24 8627,08E+06
2220 .3 4L + 1. 46 8.79 8.5% ‘4,24 8801.62E+06
21, .- 4 .35 + 1 #4 9.19 8.84 4.24 9087.81E+06
22 .~ 2. #5 +2 #§6 9.66 9.21 4,24 9416.89E+06
23 .- 2 #8 10.14 9.58 4.24 9745.31E+06
4 -3 #6 +1.#5 10.563 9.87 4.24 1000.67E+07

2
AR AR A AR R WK R R AR R R R AR AR RN Rk RN A AN RN AN R R R AR AR AN R R R RRARRAN R AR AR R AR
As min= 1.98cm’2
As max= 10.71lcmn’2
1.5 FRbd (f‘C) 0.5= 12.73Ton
2 FR b d (f*c) 0.5= 16.97Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TA LA DE REFUERZO LONGITUDINAL

R R A AR R A AR kAR RN R AR AR AN R AR R R A AR AR A AR R AR R AN AR R RN R AR AR kAR R R Ak kN Rk hh
b= 25 cm h= 35 cm d= 30 cm f'c= 100 Kg/cm"2 fy= 4200 Kg/cm”2

RN AR AR AR R AN AR AN RN RN RA R AR R R R R R R KRR R AR R RN A AR ERRRRR RN AARANA U RN R AR R AR AR

No. COMBINACIONES DE AREA MR VCR E*1
VARILLA cm"2 Ton-m Ton Kg-cm™2
AR R RA AR R R AR R KR A RN R A AR AR R R AR AR R AR AR AR R R R AR RN R AR AN RN R AR AR R AN AN RRAR R ARk AR AR R A&
1 -2 F4 2.54 2.78 2.80 3358.66E+06
2 =384 3.81 4.09 3.29 4710.10E+06
3 -2 %5 3.96 4.25 3.33 4B60.89E+06
4 -2 #4 +1 #5 4.52 4.81 3.54 5409.56E+06
5 -4 24 5.08 5.36 3,75 5937.43E+06
6 -2 =5 +1 4 5.23 5.51 3.80 6075,S6E+06
7 -2 &6 5.70 5.96 3.98 6499,94E+06
8 -3 F4 +1 25 5.79 6.04 4.01 6579.81E+06
9 -3 55 5.94 6.19- 4.07 6711.95E+06
10 S 24 6.35 G.57 4.22 7067.20E+06
11 2 &4 +2 =5 6.50 6.71 4.28 7195,.06E+06
12 -2 =5 +1 %6 6.81 7.00 4.39 7455.88E+06
13 -4 =4 +1 &5 7.06 7.23 4.48 7662.94E+06
14 -3 #£5 +1 324 7.21 7.37 4.54 7785.81E+06
15 -2 =6 +1 45 . 7.79 4.65 8164.51E+06
AR AR AR AR R R KRR AR AR RNR AR AN R R R R RN R R AR AR AR R AR AR N R R RN Rk A R Rk ARk kAR R R ARk

CONTINUA



. ; TABLA DE REFUERZO LONGITUDINAL
KRR RAAR KA RN AR KRR R R R AR AR R AR AR KR AR AN AR R A AR A AN AN AR AR KRR RN R AN R A AR R AR A kb

= .25 cm . h= 35 cm d= 30 cm flc= 200 Kg/em'2 fy= 4200 Kg/cm*2
Alkiﬂhﬂt*ithkiﬁtﬁiﬁtklﬁﬁtﬁil'iikhi!ikkiﬁRiihﬂlAAhtiiﬂikAAikﬁiﬁtil.iiﬁihﬁiihlﬁi.ﬁ

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 Ton-m Ton Kg-em©2

kﬂiitﬁﬂ*kt*ihiiﬁﬁiﬂﬁﬁttiiiﬂinﬁlhkhlAiiﬁ.iiiiaiiiikttk*ﬁﬁittﬁtlﬁt*ttt*ititit'lttt
1 iE 2 8 2.54 2.73 2.29 2925,54E+06
2. -3 § 4 3.81 3.98 2.67 1987.48E+06
37 -2 s 3.96 4.12 2.72 4102.94E+06
4 . .-2 $#4 +1 %5 4.52 4.65 2.89 4518.31E+06
5. .= 4 #.4 5.08 5.16 3.06 4911.13E+06
B =2 #5.+1 44 ©5.23 5.29 3.11 5012.86E+06
702§ e . 5,70 5.71 3.25 5322,72E+06
8. =3 44 +1 45 5.79 5.78 1.28 53B0.59E+06
97 -3 %5 5.94 5.91 3,32 5476.04E+06
10- .25 ¢ 4 6.35 6.26 3.45 5730.76E+06
11 .- 244 +2 45 6.50 6.38 3.49 §821.79E+06
12. -2 §5 +1 ¢6 6.81 6.64 3.59 6006, 42E+06
13 .~4 84 +1 §5 7.06 6.84 3.66 6152.01E+06
14 -.=-3 §5 +1 #4 7.21 6.96 3.71 6238.00E+06
15 .~2 36 +1°35 7.68 7.33 3.79 6501, 08E+06
16 -3 #4 +2 #5 7.7 7.40 3.79 6550.40E+06
17 .-4 45 7.92 7.52 3.79 6631.86E+06
18 -3 #5 +2 44 8.48 7.94 3.79 6928.23E406
9 -3 #6 99 7 6964.44E+06

1 8,55 . 3.79
l‘ilhiﬂﬂi*t*ﬂ!ﬁi*ﬁ.h!iiﬁi*itiiﬁnﬂ*ﬂiiihﬂitiiti.ktﬁ*ﬁ*ﬁti**k*iiiﬁi'iitiﬁ*ti..ﬂki'

As min= 1.77cm"2

As max= 8,57cm"2

1.5 FR b d (f*c) 0.5= 11.38Ton

2 FRb d (f*c)-0.5= 15.18Ton

FR=0.,9 PARA MOMENTO FLEXTONANTE

FR=0.8 PARA FUERZA CORTANTE

ABLA DE REFUERZO LONGITUDINAL

AR AR R Ak Rk kb h kbbbt b kb bk Ak kR bbbk bk kb bk kR Ak Ak kb kb h kb d bR kR R AR Rk kAR
b= 25 cn h= 35 cm d= 30 cm flc= 250 Kg/em™2 fy= 4200 Kg/cm 2

Ak kAR kA R N AR AR R AR R AR kA Rk AR AR AR Ak kR Ak ARk ke AR Ak Rk Ak kAN R AR RN AR R k&

to. COMBINACIONES DE AREI\ MR VCR E*]
VARILLA cm™2 =m Ton Kg-cn'2
RRAR KA A AR R AR AR Rk A AR N kR R kR R kAR AR N A A KRR E AN R AR AR R AR ARk Rk AR AR AR Ak Ak Ak kR kAR AR Ak
1 -2 0= 4 2.54 2.76 2.56 3311.87E+06
2 -3 34 3.81 4.05 2,99 4630, 82E+06
3 -2 =5 3.96 4.20 3.04 4777.59E+06
4 o 4 +1 =5 4.52 4.74 1.23 5311,04E+06
5 P 4 B.u8 .28 3.42 5823.38E+06
6 -2 5 + 1 44 5.23 5.42 3.47 5957.29E+06
7 -2 3 5.70 5.86 3.63 6368, 3BE+06
8 =3 4 +1 &5 5.79 5.94 3.66 6445, 68E+06
9 e 3 5 5.94 6 13 3.71 6573,54E4+06
i .- 5 4 6.35 .45 3.85 6917.02E+06
Qkﬁiﬂiﬂil**iAﬂlii!ﬂiiiﬁk*.iihtitﬂ**ikﬁ*ﬁkhiuiiaﬂ**i.iiit.ﬁﬂiiQkﬁtﬁk(tt.tlitiiltl

CONTINUA



: : rAbLh"f DR “rs'rRluu.,
0":-at‘iﬁ.t.tlt*ﬁiittit"iiik‘*'ii*iti**ttﬁﬁ*ﬁt.k'*.*iii*ti!.i!lii‘-iht

iy em h=" 30 cwm | . d< 25 cm. U FR=0".,8 ESTRIBUS DE DOS RAMAS
Q'*lttii*.i“-Qtlll'iﬁ*tﬁt*ﬁilhtii**lki*i*‘ii.‘ﬁkkitiitﬁtlﬁﬁilti*kiﬁﬂi(lt..tik**i
. ; s 42 2.5
liﬁlttlli!ﬁtI*itﬁﬁ..!iﬂhi.*i*"kﬁﬁiii‘.t.'ﬁitﬁt‘.t*t'ttiii!ﬁ)ii.‘i*tﬁ*tiiﬁiiiikﬂ
..5.00cm &.48Tan
7.50¢Cm 4.32Ton 10.98Ton -
10.00¢cm 3.24Ton 8.23Ton 11.93Ton
12.50cm 2.59Ton 6.,59Ton 9.54Ton
tii’i‘thiiliiii*t'tﬁti'ﬂiﬂl*i!itiitikﬁiiﬁlttiﬁ*i*ﬂnﬁlikﬁiiﬂi.kti**'l!ii.lﬂﬁiﬁill:
SM 14.80cm 37.63cm 54.53cm 97.54cm
ﬁkﬁ*!.!iﬁilﬂ'kﬂﬂﬂtitlﬂiﬁtitﬂiiﬁ*ﬁﬁk*ﬂﬁ'iﬁliﬂﬁkQtﬁkkt.ﬂﬁfk!Qiﬁiﬂitkitﬂiti*‘ﬁi*kn
X NOTAS:

fy=2530 Kg/cm"2 para Est.§2

fy=4200 Kg/cm”2 para Est.$§2.5,43,#4

s =sep. de Est.

SM =FRAv fy / ( 3.5 b )

& REVISAR Vu < 2 FR b d ( fec* )" 0.5



L0 N7 171- CDIT N A

Exl
Rg-cm” 2

1454 ,06E+0C

2,30 L2.49 2266.47E+06

72,43 7772,558 2377, 51E+06

‘2,56 2.61 2486.92E+06

2,917 2.76 T 2778.23E+06

3.03 2.81 2882.13E+06

3.16 2.87 2984 .69E+06

3.37 2.97 3159, 33E+06

3.50 3.02 3258.48E+06

3.50 3.02 3258.48E+06

3.62 3.08 3356, 38E+06

3.95 3.23 3618.20E+06

3.95 3.23 3618, 20E+06

4.07 3.29 3711.96E+06

4.40 3.44 3963.04E+06

4.52 3.49 4053, 07E+06

4.52 3.49 4053.07E+06

4.88 3.67 4329.21E+06

4.95 3.70 4381, 10E+06

4 4.95 3.70 4381.10E+06
R - I8 - 5.06 3.76 4466 .88E+06
5, 4 : $.37 3.87 4697.16E+06
27 4.4 420408 6.50 5.48 3.87 4779.92E+06
285 +1 %6 6.81 5.71 3.87 4948.52E+00
4.4 84 +1 45 7.06 5.90 3.87 5082.19E+06
3 5 +1 %4 7.21 6.00 3.87 5161.43E+06
2 6 +1 #5 7.68 6.34 3.87 5405.27E+06
3 4 +2 &5 7.77 6.40 3.87 5451.21E+06
4 5 7.92 6.51 3.87 5527.26E+06
3 5 +2 #4 8.48 6.89 3.87 5805, 63E+06
3 6 8.55 6.94 3.87 5839, 82E+06
3 5 +1 #6 8.79 7.10 3.87 5956.10E+06
4 5 +1 %4 9.19 7.37 3.87 6146.63E+06
2 5 + 2 # 9.66 7.68 3.87 6365.50E+06
-2 8 10.14 7.98 3.87 6583.71E+06
-3 6 + 1 25 10.53 8.23 3.87 6757.23E+06

36
iﬁ*‘**ﬁﬁthiitﬂit.*.ﬁﬂit.iliﬁﬁiﬂiﬂqitﬂtiQtﬁkiﬁ'tttﬂﬂﬁ*ﬂiiﬁﬂﬂﬂﬁ*kh'tﬂ.ﬁﬁﬁ'ﬂttﬁi*ki

As min= 1.80cm"2

As max= 10.71lcm"2

1.5 FR b d {f*c) "0.5= 11.62Ton

2 FR b d (f*c) 0.5= 15.49Ton

FR=0.9 PARA MOMENTO FLEXIOHANTE

FR=0.,8 PARA FUERZA CORTANTE



TABLA DE REFUERZO LONGITUDINAL
'ﬁlﬁi*iﬁiﬁiQ*tiﬁ.'i*iﬂﬂi**iiiﬁ.i**iiﬁtﬁkiﬂ****iitﬂﬁﬁ*k****"ik'ti**i*liiiii#ﬁﬁﬁk
L b= 26-cm- h=-30 cm d= 25 cm f'c= 250 Kg/cm*2 fy= 4200 Kg/cm“2
ki*tli*iii*i*kﬁ‘ﬁlﬁiﬁ*ﬁtitikt"ﬁ*titﬁ*ﬁﬁﬁi!.i**htik*!titkRt*ikﬁttﬁtﬂﬂit*i*iiik*ii

No. COMBINACIONES DE AREA MR VCR E*I
ARILLA cm°2 Ton-m Ton Kg-cm”2

lﬁt***tit*iﬁﬁﬁii&*i*ilﬁi'tiﬁﬁ*ﬂ!tti**tﬁﬁi*t**hiﬁﬁlii**ik**iﬁ*liﬁtik.ﬁitkﬁ*tﬂtﬁ*'
TRy 2.13 1.93 2.14 1926.76E+06
2 =2 4 2.54 2.28 2.28 2232.08E+06
3 2. %3 4 2.69 2.41 2.33 2340,45E406
4z 4TI : 2.84 2.53 2,38 2447,17E+06
G- 2 4 3 3.25 2.87 2.52 2730.95E+06
6 3 b] 4 3.40 3.00 2.57 2832, 06E+06
5. 3 3.55 3.12 2.62 2931.79E+06
8 30 . :3.81 3.33 2.71 3101.55E+06
27 : 103,965 " 3,45 2.76 3197.76E+06
2: a: £3.96::: " :3.45 2.76 3197.76E+06
47 4 4.11 3.57 2.81 3292.77E4 00
27 5. 4.52 3.89 2,95 3546.59E+06
3% ) 3 4.52 3.89 2.95 3546.59E+06
3 G424 L 4-67 4,01 3.00 3637.40E+06
4 H N 5.08 4.32 3.14 3880, 36E+06
2.8 54 4 .5.23 4.43 3.19 3967.40E+06
306442 3 5.23 4.43 3.19 3967.40E+06
25476 o 5.70 4.78 3.35 4234.10E+06
) 4 +1 s 5.79 4.85 3.38 4284 .17E406
4 4 +1° %3 5.79 4.85 3.38 4284,17E+06
3785 5.94 4.95 3.43 4366.93E+06
22 .5 4 6.35 5.25 3.54 4588.88E+06
2y k2 4 +2 45 6.50 5.35 3.54 4668.59E+06
240 -2 5 +1 6 6.81 5.57 3.54 4830.87E+06
25 .- 4 4 +1 §5 7.06 5.74 3.54 4959.43E+06
26 .- 13 5 +1 #4 7.21 5.84 3.54 5035, 60E+06
27 =2 6 +1 #5 7.68 6.16 3.54 5269,80E+06
28 -1 4 +2 45 7.77 6.22 1.54 5313 .90E+06
29 .- 4 5 7.92 6.31 3.54 5386.87E+06
0 .- 3 5 +2 #4 8.48 6.67 3.54 5653.73E+06
31 -3 6 8,55 6.71 3.54 5686.49E+06
32 3 5 +1 #6 8.79 6.86 3.54 5797.83E+06

li*kﬁﬁkifﬁ*iitiitﬁ**t*'*k'tﬁ*iiﬂtﬂﬁliiiitiiik*iiitiitﬂiﬁﬁtilﬁﬁﬁitﬁktitiitﬁ*i*ii*
As mip= 1.65cm”2
As max= 8.93cm"2
1.5 FR b @ (f*c) 0.5= 10.61Toen
2 FR b d (f*c) 0.5= 14.14Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUER2A CORTANTE




+-25.cm: b= 30 cm .. d= 25 °cm
'4i***iﬁi'&tk#i*lﬂiﬁlitﬂi*ti*ti*iiiiAAkki&i,iAiﬁiﬁf'*l.klﬁtﬂiﬁiitiiliit*iﬂii**wii

No. " “COMBINACLONES DE
{VARILLA

Ak ARRARNE

UERZ
{'c= 200 Kg/
=AREA - MR

T AB LA DE R LONGITUDINAL
Ak*i*iﬁki*tﬁkﬁﬂ*ﬁtﬂ"’ﬁ'tt"iﬁ'*ﬁﬁ"tﬂ(lk&ktklii‘tiiﬁtit&iﬁttittti.ﬁt'lﬂtituttkinl

cm”2

- .VCR

fy= 4200 Kg/am 2

E#]
-~Ccm’ 2

T2 Ton-n Tol
««wnwa*ﬁ'-awtaaat-'ttﬁt-anaai«tn-aaaaat'ntﬁtt:ttag:xnaiitau't-:tatnt

3k 1.91 ALEY 1701 1BE+0C
2,084 o 2.25 2.04 1950.21E+06
2058 341 H 4 2.37 2.08 2037.51E+06
4043 0 2,50 2.13 2122.95E+06
2804 % 2.82 2.25 2347.79E+06
300434 2.94 2.30 2427.08E+06
543 3.06 2.34 2504.88E+06
L 7 3.26 2,42 2636.40E+06
27 45" S 3.38 2.47 2710, 44E+06
243 §:400 3.38 2.47 2710.44E+06
47873 I L 3.49 .51 2783,19E+06
25404 5 3,79 2.64 2975.90E+06
3 4.3 3.79 2.64 2975.90E+06
3 vE 4 3.90 2.68 3044, 26E+06
‘A ERERL 4.20 2.81 3225.70E+06
2 55 2174 4,30 2,85 3290,18E+06
L5 BCE S#3 4.30 2.85 3290, 18E+06
‘20406 : 4.63 3.00 3486.14E+05
3R i's 4.69 3.02 3522,65E+06
4 # 33 4.69 3.02 3522, 65E+06
3725 4.79 3.07 3582.82E+06
5§04 5.06 3.16 3743.06E+06
2 4 +2 55 5.16 3.16 3800,21E+06
27 ¢5 +1 £6 5.35 3.16 3915,92E+06
25 4 24+ #5 . . .16 4006, 99E+06
tﬁiiﬂﬂi*iilﬁtii**kitii*ﬁiﬁﬂttiﬁitlﬁiikit.*iltﬁ.nitliniiithiﬂ**tt-iﬁﬁ*ititfii*iti

As'min=" 1.47cm"2
As max=. 7.l4cm"2

1.5 FR b d (f*c) 0.5= 9.49Ton
2 FR b d (f*c) 0.5= 12.65Ton

FR=0.9 PARA MOMENTO FLEXIQNANTE

FR=0.8 PARA FUERZA CORTANTE



ThB LA BE REFUER GG LOKGITUDINL
Qiit‘ﬁ*'*ﬂ‘***hi'h*itbiitiiiii*i'*tth.k!i'f‘itititl*iitﬁkt*‘iﬁﬂiﬂﬁilittﬁttﬁikﬂi*
Shei2G em b 25 wd= 20 em..  F'e= 300 Kg/em"2 fy= 4200 Kg/cm"2
kihi.ittﬁtlﬂikitlii'kt.ﬁ'ti'it*ltktktt*itﬁitﬂtii*'fﬂi*tt*ﬁﬁk*tttﬁiititvi‘*ikﬁt'—:-
: COMBINACTONES . DE | ARER - MR VCR ExT

VARILLA Toremt2 Ton-m Ton Kg-cm™2
>Aikti'¢iii'i'i T T T T T LT T L T T T O PR o
ALY B w2 R 4.67 3.19 2.98 2257.08E
=~ 15 4 §4 ; 5,087 3.10 2404.94E+!
16 (<7278 5 e 2 TRd " 5.23 3.10 2457 ,B5F+¢ -
17 184 42 4 5.23 3.10 2457 .B5E (..
18 2786 h.70 3.30 2619, 71E+U¢
19 .o f 4+ 45 -5.79 3.0 2650.05E+
- 20 -4 ¥4 +1° §3 5.79 . 3.10 2650, Q5E+ (1
‘ 21 I %5 5,947 -° 3.10 2700.198 ¢
S22 RS R = BRI - T Rt 3.10 2834 .4BE ¢
23 ¢ &4 +2 §5 6.50 . 3.10 2882, 64LE1
24 2 #5 +1 46 T6.81 3.10 2980, 62E+1i¢
25 444 +1 45 7.06 3.10 3058.14E4 06
26 .-3 §5 +1 %4 7.21 3.10 3104.04E+06
27 .-2 #6 +1 §5 7.68- : 3.10 3244,98E406
28 -3 &4 +2 #5 7.77 4.93 3.10 3271.49E406
29 -1 &5 7.92 5.01 3.10 3315,33E+06
30 .-3 45 +2 #4 8.48 5.29 3.10 3475.47E+06
31 -3 &6 8.55 5.33 3.10 3495.11E+06

ARk AR AR RN AP AR AN AR R Rk A A AN R A AR SR AR AN RN AR R AR AN R AR AN R AN AR R AR AR AR RNk RN kA Ak AR
As min=  1.44cm°2
As max:  8.57cm"2
1.5 FR b d (f*c)"0.5= 9.30Ton
2 FR b d (f*c) 0.5= 12.39Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
Rk AR AR R AR AR AR A A kR A RN R R R R R R AR RNk ke ke kA kAR R Ad Rk R R kR ARk kR Ak ks -
b= 25 ¢n h= 25 cm d- 20 cm FR=0 .3 ESTRIBOS DE DOS RAMAS
AR ANKIARA RN R AR A AR AR R A A Rk R R A AR AR AR AR N A AR R AR AR IARK RN T AN A AN ARk bRk Rk AN AR A RS -
£2 #2.5 #3
EE R Y Ty N s s e e R e s s A R s e 2R R Y Sy
5.00cm 5.18Ton
7.50cn 3.45Ton 8.78Ton
10.00cnk 2.59Ton 6.59Ton 9.547Ton
RRRR AN AR A R R AR AR AR R A R AR R A Rk A A R R R AR AR R R AN R R Rk AR A AR R R RN R RN A RN KRR R Rk Nk Ak p
54 14.80cm 37.63cm 54.53cm 97.54cm
Bk A kA n e R A AR KRN E AR R SRR AR AR R AN AR AR AR R AR AR A A KRR R AR AR R KRR AR R AR AN R AR N AR R kS

HOTAS:
fy=2530 Kq/cm"z para Est.:2
fy=4200 Kg/cm® ? para Est.#2.5,53,44

s ¥
SM =FR Av fy / ( b )
* REVISAR Vu < 2 FR bd({ fct } " 0.5



REFUBKZO LONGITUDINAL
* AHr R AR AR SRR AR AR AR AR ARk Ak kkhRd

F h=72 3 d=: 20 cm:l £le=.250 Kg/em'2 fy= 4200 Kg/cm"2
oAkt bt ) ﬁtitiﬁﬁlﬁtiklt*iﬁ&kiﬁii*iﬁ*ti!titﬁiiﬁﬁiitiﬁﬁtiiiiithiaiiﬁa't

. ‘Mo ,POHBINACIDNES DE oi. AREA | MR VCR E*I

VARILLA © - cm®2 Ton-m Ton Kg-cm*2
t'ﬂﬁ*. &’th‘l&i"*i*ﬁi**ﬁ"i *tiiiﬁﬁ*ﬁ*ﬂkt**ililt*tiiﬁﬂ***itﬁﬁii!iiiiiitiiAiik
i PR L 3.90 T.70 2.48 1947.72E+06

Lo Sy 4 4.1 2.79 2.53 2003.88E+06
R .5 4.52 3.04 2.67 2153, 55E+06
3084 o4 3 4.52 3.04 2.67 2153.55E+06
ERRT I SO 4 4.67 3.12 2.72 2206.96E+06
R R 5.08 3.36 2.83 2349.51E+06

-2.78.5 '+ 4 5.23, 3.44 2.83 2400.46E+06

SR 3 5.23 3.44 +2.83 2400.46E+06

A 5.70 3.70 2.83 2556.17E+06

= 3R 5 5.79 3.75 2.83 2585.34E+06

P I 3 5.79 3.75 2.83 2585.34E4+06

3085 5.94 3.83 2.83 2633.51E+06

=5 44 6.35 4.05 2.83 2762.41E+06

-2 44 +2 45 6.50 4.12 2.83 2808.61E+06

-2 #5 +1 #6 6.81 4.28 2.83 2902.50E+06

-4 #4 +1 §5 7.06 4.41 2.83 2976.74E+06

AR R R IR R A A AR AR R RN AR Ak R Rk R AR R AN AR AR Rk hr kA Ak kR Rk kR d N Ak kA kA nk

As min= 1.J2em"2

As max= 7.l4cm’2

1.5 FR b d (f*c) 0.5= 8.49Ton
2 FR b d (f*c)"0.5= 11.31Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

RRRRARRRARRR IR RAE Rk Rk kAR AR RRERRARRRR IR K RRRARRRR AR SRR R R KRR KRR R RA IR AR RRNRRA AL
b= 25 cm h= 25 cm d= 20 cm ftc= 300 Kg/cm“2 fy= 4200 Kg/cm"2

AR AR AR R AR AN AR AR R AR R R KRR R AR R A AR R R AN R AN A AR AR R kR R R R Rk kAR R A ARk Ak kA k

Ro. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm2 Ton-m Ton Kg-cm”2
AR R AR AR AR R R AR A R R Rk R Rk R A RN AR R A R AR KRR KRR AR AR R RN AR RAR AR IR KRN R Ak kR ARk Rk kR Rdk
1 =3 §3 2.13 1.54 2.03 1206.92E+06
2 -2 % 2.54 1.82 2.18 1395.59E+06
3 -2 F3 +1 ¢ a 2,69 1.92 2.24 1462.42E+06
4 -4 #3 2.84 2.02 2.30 1528.16E+06
5 -2 84 +1 E3 3.25 2.29 2.45 1702.66E+06
6 =3 #3 +1 %4 3.40 2.39 2.50 1764.72E+06
7 -5 #3 3.55 2.49 2.56 1825,BBE+06
8 =3 # 4 3.81 2.65 2.66 1929.86E+06
9 -2 #5 3.96 2.75 2.71 1988 ,73E+06
10 -2 #3 +2 4 3.96 2.75 2.71 1988.73E+06
11 -4 $#23 +1 44 4.11 2.84 2.77 2046,80E+06
12 -2 #4 +1 §5 4.52 3.10 2.92 2201.73E+06
13 -3 #4 +1 §3 . 2201.73E406
AR A RN AR R AR AR AR A A AR RN R R AN KRR KRR N R AR AR A AR A AR AR AR AR R AR AR R AR A AR AR R A A Ak

CONTINUA



’ - TUUACBL A DK REFU ERZO. LOHGITUDINAL

AIrﬂikkuﬁi*i*iﬁiiiiht****ktltiiitiaa!ia*iﬁ**tiﬁ*iiiiit*tk!*hﬁiﬂt.ﬂﬁﬂ*‘!n*ikttnti
"~ ba735 em, he 25iem. . d= 20 cm £ica 200 Kg/em™2 fy= 4200 Kg/cm™2

ki***kt i"ﬁﬂ*ﬁitﬁii*!.ﬂt*ﬁ*ﬁii..iﬁi***ﬁ*tﬂﬁf‘kiﬁhkkt*iiiikikiﬁn'ﬁi*ii..ktﬂtlt*i

VCR ErI
Kg~cn™2

7538.30L+05
1.66 1035,08E+06
1.78 1181.48E+06
.1.83 1232.59E+06
1.87 1282.50E+06
2.00 1413.27E+06
2.04 1459.19E+06
2,09 1504.16E+06
i 2.17 1579.97E+06
E 2,21 1622.53E+06
3 2.21 1622.53E+06
3 2,26 1664.27E+06
24 2.238 1774.45E+06
EEN 2,38 1774.45E+06
3 2.43 1813.40E+06
4 "4 2.53 1916.45E+06
2 5 2.53 1952.96E+06
3 T4 2.53 1952.96E+06
& 2063.54E+06

. L1 2 5.7 3.55 2.53
.i.lll*ﬁﬂh.ﬁli‘iiﬂ.i.tii'.ii’ﬂﬁtﬁiiﬂlktiﬂﬂﬂ'h'iilﬁiitﬂﬁi'ihiiiitﬁﬁliiiﬁﬁ**ﬁﬂﬁi‘i

As min= 1l.18cm"2

‘As max= 5.71lcm"2

1.5 FR b d (f*c) 0.5= 7.59Ton

2 FR- b d (f*c) 0.5= 10.12Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA LD E REFUERZO LONGITUDIHNAL

RIS IRNIKP I RAR AR AR AR R EA DA R AR A D AR A A A Ak A AR R KA AR KA AR R N AR RN R R AR AR RN RN AR TR N RN N
b= 25 cm h= 25 cn d= 20 cm f'c= 2%0 Kg/ecm™2 Ey= 4200 Kg/cm™2

R Rk Rk AR R IR R AR AR AR R P A R AR AR AR R AN R R R A b I A AR b A A kAR kb h b bk khh kbR d kb ki

Ho. COMBINACIONES DE AREA MR VCR E#1
- Ton-~m Tan Kg-cm™2
AR AR AR R Ak AR KA A Ak R R kR R A AR A AR AR R ARk d Ak kAR R Ak AR A A bk kA kAN AR Rk kA Ak h ko k ke bk
1 -2 #3 1.42 1.04 1.61 8450.44E+05
2 =3 82 2.13 1.53 1.85 1188.20E+06
3 -2 24 2.54 1.80 1.99 1372.09E+06
4 -2 =3 +1 =4 2.69 1.90 2.04 1437.14E+06
5 -4 21 2.81 2.00 2.10 1501.08E+06
6 -2 4 +1 22 3.25 2,26 2,23 1670.56E+06
7 -3 £33+ 1 24 3.40 2.35 2.29 1730.76E+06
8 .~ 5.4%2 B 3.55 2.45 2,34 1790.05E+06
9. L=-3724 3.81 2,61 2.42 1890.75E+06
10 .-2.%5 2.70 2.48 1947.72E+06
'ﬂltAiitﬂii‘kklIl!ﬁﬁﬁiktitilik*iti*hlﬁ’lﬁﬁiﬁitﬁiuiAit*-**tiliitﬁtﬁﬁii*ﬁ**tt*i*.t

CONTINUA



R TAB LA . D E E S TRIBOS
tAﬁtkttuiitttkiiwﬁittﬁﬂiiutiiht.ﬂﬁttn.tttittitiﬁtkiti*'.- LI Ty
b="20 CH, . :h=:120.¢m. d= 115 cm :-FR=0 .8 ESTRIBOS DE DOS RAMAS
kitﬁ*iituﬂkt*ii*&i*ﬁtﬁthitikﬂ**ﬁikti.ﬂi*'ttii**itﬁ*itiiitttiaaﬂitﬁiﬂa*ttiatt**tt

8 2 - 3 #4
B Ry L Oy Ty Y I T e

5.00cm 29.79Ton
7.50cm 19.86Ton 50. 49Tan*
10, 00cm 14.90Ton 37.87Ton 54.87Ton*
12.50cm: ~ ¢ '11,92Ton 30.29Ton 43.50Ton
15.00cm 9.93Ton 25.24Ton 36.58Ton
17.50cm 8.51Ton 21.64Ton 31.35Ton 56.08Ton*
20.00cm 18.93Ton 27.42Ton 49.07Ton*
22.50cm 16.83Ton 24.39Ton 43.62Ton
25.00cn 15.15Ton 21.95Ton 3%,26Ton
27.50cm 13,77Ton 19.95Ton 35.69Ton
30.00cm 12.62%on 18.29Ton 32.72Ton
32.50¢cm 11.65Ton 16.88Ton 30.20Ton
35.00cm 10.82Ton 15.68Ton 28.04Ton
37.50em 10.10Ton 14.63Ton 26.17Ton
40.00cm 9.47Ton 13.72Ton 24,54Ton
42.50cm 8.91Ton 12.91Ton 23,09Ton
45.00cm 8.41Ton 12.19Ton 21.81Ton
47.50¢cm 11.55Ton 20,.66Ton
50.00cm 10.97Ton 19.63Ton
52,50cm 10.45Ton 18.69Ton
§5.00cm 9.98Ton 17.84Ton
57.50cm 9.54Ton 17.07Ton

AR N AN KR ARRARA A RA NI RA R AN A A A NN R AR A AR R AR RN R R AR R A AN R R A AR AR AR NN AN AR R R R L AN AR AR AN AR b

SM 8.51cm 47.04cm 68.16cm 121.92cm

KEP PR IR IR AR A RAR R EARN A AR AR A A KN AR RN R R A A AR R AR NN AN AR R AN AR R AR Ak ke h ke d bk
NOTAS: REQUIERE DE REFUERZ0O LONGITUDINAL
fy=2530 Kg/cm'2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm 2 para Est,$2.5,43,44 as= 2,62E-02cm”2/cm
§ = sep. de Est, 1.5 as= 3.93E-02cm’2/cm

SM =FR AV fy / ( 3.5 b )
*  REVISAR WYu< 2 FR b d ( fct )° 0.5



1 v oo T AB LA v.E REYUERZO LONGITUDING L
a&naunnuununuaaan*au*nuunnnunnn«Annnn*-nntnnnun»
ciEh i ibre 20 emo-h=.120 em d=-115 cm  Y'c= 300 Kg/cm'2 fy= 4200 Kg/cm™2
R ARRR R RN R R R I AR AN AR R AR AR AR AR R AN R AR E KRR IR AN AA N R AR R R A AR R R A ARk kb b kk kb s -

. s NGOG COMBINACTONES DE AREA MR VCR E*]
VARILLA cm’2 Ton-m Ton Kg-cm” 2
PERRRIFRRFPARE I IR IR IR PP RN kb R b kb b dhd s Ak bbb bbbk A kA A ARk AR Ak Rk kR kR & -
1 w2 85 +1 %6 6.81 28.70 5.76 1349,42F+04
2 -2 §6 +1 t5 7.68 32.24 5.99 1495, 44E+04
3 -3 6 8.55 35,74 6.22 1637.65E+08
- 4 -2 48 10.14 42.08 6.63 1888.66E+08
5 -2 #6 +1 §8 10.77 44,56 6.79 1985,19E+08
2§10 15.84 63.97 B.11 2711.02E+08
i‘ﬁlhﬁhthlkhiﬁitﬂt*ﬁttﬁQi.hitttlkkiiﬁﬁtitthlt*iiQﬁiil*ﬁthk.ﬂﬁﬁiiﬁii‘iﬁ'tﬁ*ﬁtlﬁii
As min= 6.64cwm’2 EL VCR SE REDUJO UN 30 %,YA QUE:
AS max= 39.43cm’2 h > 70 cm

1.5 FR b d (f*c}"0.5= 42.76Ton
2 FR b @ (f*c) "4.5= 57.01Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



: -D'E: REFUERZO LONGITUDINAL
h*ﬂ-ik*i*ﬁiii*ﬁﬁ‘ii*ﬁﬁﬁ*tﬁ*i*ﬁ‘*ﬁ*i‘r.t*ﬂiﬁiﬂﬁii*ii*i*ii**ﬁ‘ti.iitktk*tit**t*i**ii
5 h=:20 om hu:120. cm.: d= 115 cm.  T'c= 200 Kg/cm™2 fy= 4200 Kg/cm™2
iikﬁiiﬁﬂﬁ*ﬁii kR RN N AR AR R R AR AR R AR R R RN A AR AR R R R AR R A AN R RN AR AT kAR A AN R A AR A d

ND COMBINACIONES DE AREA MR VCR E*I

: VARTLLA cm®2 Ton-m Ton Kg-cm®2
,Ai’htﬁ'ﬁ*ﬁ*i‘0’QQi'tit**tti'ﬁﬁtqiilﬁiiﬁiiIriQkﬁitkiﬂ.kii**i*&!kﬂik*ﬂkti.'iliﬁiﬁii
- 2086 5.70 23.83 4.47 1026.99E+08
-3 %5 5.94 24.79 4.52 1061.97E+08
& =2 45 AL 16 6.81 28.25 4.71 1185.34E+08
: -2 #6 +1 §65 7.68 31.66 4.89 1303.78E+08
3 #6 8.55 35,03 5.08 1417,75E+08
-2 48 10.14 41.08 5.41 1615.78E+08
-2 #6 +1 #8 10,77 43,43 5.55 1690.92E+08
-2 410 15.84 62.53 6.62 2239.22E+08
‘tllliﬁt*i*kikkiiiliﬁ*itk***ﬁiiikkﬁiliti*Aﬁ**iilk*kiik*ﬁiik*ﬁﬁ'!ﬁ*ﬁ*iti****iiﬁll**
As min= 5.42cm”2 EL, VCR SE REDUJO UN 30 3%,YA QUE;

As maxs= 26.29cm"2 h >70cm

1.5 FR b d (f*c) “0.5= 34.91Ton
2 FR b d (f*c) 0.5= 46.55Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTAHTE

T ABLA DE REFUERZO LONGITUDINAL

KRR AN R IR AN R AR RN AR R AR R AN AR RN R AR AR RN AR R R R ARk kAR R AR R Rk h kA kA kA kAN kA kA Rk k
b= 20 cm h= 120 cm d= 115 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

Rk kAR R AR I AR R Rk kAR AN R AR Rk ANk kR Ak kR Ak k Ak kA kk kA ke k A kA kR h kR bk h ki

No. COMBINACIONES DE AREA HR VCR E*I
VARILLA cm"2 Ton-m Ton -cm”2

KARRRNAKRRARRNANR R AAALALARARRRAN KRR SRR Sk bt bbb ok hh bbbk h bk kb kb kbbb hkhhhkid
1 2 §5 +1 86 6,81 28.52 5.26 1331.77E+08
2 -2 §6 +1 25 7.68 32.01 5.47 1474.74E+08
3 =3 4§60 8.55 35.46 5.67 1613,82E+08
4 2 k8 10.14 41,68 6.05 1858.89E+08
5 -2 #6 +1 #8 10.77 44.11 6.20 1953, 01E+08
6 .= 2 #10 15.84 63,00 7.41 2658.54E+08

HRR KRR R AR AR RN R ARk kR AR KRR AR AR R AR AR AR AR AR R AN R KRR AR R AR KRR AR RRNR RS
As min= 6.06cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 32.86cm”2 h > 70 cm

1.5 FR b d (f*c)"0.5= 39.03Ton
2 FR b d (f*c)"0.5= 52,04Ton
F +9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




T A'B LA *DE y ES T R I B s
l;fki*iiltiik*iikii'k.th.lhiﬁtﬁtiiﬂtlkﬁﬁititﬁth%*ilfiﬁiﬁﬁ*itﬁk***'ﬁbt*ﬁk'ﬁﬁt**lx
20 6m R 100 .

5 1y ‘ . EXY S lf
lﬂbliﬁkikilktkt&’l#nklA.ih‘nn)al.ihﬁ‘ltik'ﬁttto i.bﬁﬂtﬂ‘hllA.bt-*it*t*iﬁhﬂﬁﬁ!l
“ohiooem 74.61Tor .
r.50cT 16241 .
10, 00cm 12,3170t Tt 45.33Ton*
12.50cm 9.84Ton>:  -.--25.08Ton-:: 36.26Ton b B
15.00cm 8.20Ton 20:85Ton '30.22Ton
17.50cm 7.03Ton 17.88Ton 25,90Ton 46.32Ton#*
20,00cm 15.64Ton 22.66Ton 40.54Ton4
22.50em 13.90Ton 20.15Ton 36,03Ton
25.00cm 12.51Ton 18.13Ton 32.43Ton
27.50cm B 11.387on 16.48Ton 29.48Ton
30,00cm 10.43Ton 15.11Ton 27.03Ton
32,50cm 9.63Ton 13.95Ton 24.95Ton
35.00cm 8.94Ton 12.95Ton 23.16Ton
37.50em 8.34Ton 12.09Ton 21.62Ton
40.00cm 7.82Ton 11.33Ton 20.27Ton
42.50cm 7.36Ton 10.67Ton 159.08Ton
45.00cm 6.95Ton 10.07Ton 18.02Ton
47.50cm 9.54Ton 17.07Ton
AR AR AR R N AR AR R AR Rk kAN AR NN R AR R R A AR AR AR AR A AR A AR A AR AR R AR AR R ARk kR bk ko
54 18.51em 47.04cnm 68.16cm 121.92cm
AAREAARAKRARR R AR R AR R R R R A AR R AR R R AR AR A AR R R AR R R AR AN RN R AN RS AR AN A AR kAN ARk ko k
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kg/cm”2 para Estr.s2 POR CAMBIOS VOLUMETRICOS
£y=4200 Kg/cm"2 para Est.32.5,%3,:4 as= 2.62E-02cm”2/cm
$ = sep, de Est. 1.5 as= 3,93E~02cm 2/c¢cm

SH =FRAv fy / ( 3.5 b}
* REVISAR Vu < 2 FRb d ( fc* ) 0.5



LT BLA-- "0E IR EFUERZO LONGITUDINAL
IR RA KRR AN A IRk R AR AR R R AR AR AR R AR AR AR AR NI AR R A AR R R AN A AN R RN A AN AR Ak R AR A nA R

ob=i20 ems he: 100 cm - d=_95 cm f'c~ 300 Kg/cm’ & fy= 4200 Kg/cm 2
Ai*ﬁl’h tﬁ#*iltﬁiii.lliltﬂ*A**kllitntlll*lhhik'tﬁk'kti'ill.!lin'lﬁtktt‘h*tktﬁﬂn
No. . COMBINACIONES DE AREA MR VCR E*T
* VARTLLA B ~emt 2 Ton-mn Ton Kg-cm' 2
AAAAAAlhk.*kﬂﬁiikﬂniiﬂniiﬂﬂaiki.iiii.iAliAﬁAlAAAlA‘i\'kﬂﬂtiﬂlkl‘*lﬁﬂiiii'ﬁiﬁtﬁﬂht‘
LR R N 0 19.84 4.78 7693,37Ei 07
2 =3 8.5 4 20.64 4.84 7969.98E+07
B I BEERNE - I 25 TR O SR 2N Y 6.81 23.55 5.07 8952, 13E407
3 4 -2 H-67+'1 25 7.68 26.43 5.30 9904 .42E+07
5 S~ 3 E 8 8.55 29.28 5.52 1082.95E+08
6 - 2.§8 10.14 34.41 5.94 1245.66E+08
¥ ~2 #6 +1 §8 10.77 36.42 6.10 1308.05E+08
8 2 #10 15.84 2 42 1774.10E+08
Rkihitﬁﬁititkﬂikiiﬁiiiiﬁﬂl’.i!ﬁi!khk*ﬁkh*k*ﬁﬁklﬁkh*ikkhkkiki’Alklfiiktiﬁitﬂ*ﬂiﬁllk
As min= 5.48cm°2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 32.57cm"2 h > 70 cm

1.5 FR b d (f*c)~0.5= 35.32Ton
2 FR b d (f*c) 0.5= 47.10Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE



i 3 T'A B'L A- DE "REFUERZO LONGITUDINAL
kﬁiiiiiﬁliitfiifﬁtikﬁiQ'tﬁﬁk*ii‘.ilitilllﬁiiﬂﬁitﬂiiﬁ*tliﬂlIhl.ﬁii'i FRikAeA kR kA

T Uh=r207¢m h="100 .cm d= 95 ¢n fre= 200 Ky, oem' o fy- 4200 Kg/em 2
HRRF AR R RN R AR AR N RN AR R A AN AR AR IR AR NN AR AR A AR AR R R R R A AR AR R d ARk kR AR AR R A A s AR Rk AR IR

e ND. COMBINACIONES DE - “AREA MR - VCR E41
VARILLA cm”2 Ton-m Ton Kg-cm™2
T i P O S g R O PRI P SN
) =2 § 6 5.70 19.52 3.90 6752.53E+07
: 2 ~3 §5 5.94 20.30 3.95 6977.50E+07
B —2 - #5 +1 %6 6.81 23.10 4.14 7768.90E+07
4" ,-2 #6 +1 §5 7.68 25.86 4.32 8525,59E+07
5 -3 #6 8.55 28.57 4.51 9251,.0BE+07
G -2 &8 10,14 33,41 4.85 1050,55E+08
7 -2 #6 +1 %38 10.77 35.29 4,98 1097.95E+08
) 8 2 #1310 15.84 49.56 6.06 1440.66E+08
httitittitatalttﬁttﬁ«tikﬁﬁ«tkkiiﬁt*iilklﬁk*iﬁiﬁﬁkkﬁitilitiiﬂlhﬁhﬁi*ﬂk!ﬁtit*iiktﬁ
: 5 min= 4.48cm*2 EL VCR SE REDUJO UN 30 3%,YA QUE;
As max= 21.7lcm"2 h>70cm

1.5 FR b d (f+*c) 0.5= 28.84Ton
2 FR b d (f*c)“0.5= 38.45Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIHNAL

ARAKRA AR R A R AR AR AN AR Ak AR N A A AR Rk kR R AR R R A AR R R AR A AN AR R RN R A A AR AR KRR RN R AR kR k
b= 20 cm h= 100 cm d= 95 cnm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

AR R AR R AN A AR R R AR kR R R R AR AR R R F RN RN A SRR E RN AR KRR R NN RR AR S

No. COMBINACIONES DE AREA MR VCR E*T
VARILLA cm"2 Ton-m Ton Kg-cm "2

AR R AR AR AN AR AR b kb h Rk kR bk kR kR AR kAN Ak Rk R kAR kA Rk h kR kAR Rk kA kR
1 -2 #6 5.70 19.71 4.36 7592.15E+07
2 3§05 5.94 20.51 4.42 7861.05E+07
3 ~2 5 +1 36 6.81 23.237 4,63 8824.05E+07
4 -2 #46 +1 §5 7.68 26.20 4.8B3 9754.51E+07
5 ~3 #6 8.55 23.00 5.04 1065.71E408
6 .~ 2 %8 10.14 34.01 5.42 1224.20E+08
7 -2 26 +1 8 10.77 35.97 5.57 1284 .B9E+08
8 =2 410 15.84 51.02 6.77 1736.66E+08

AR AR R R R AN A AR AR AR A R kA AR AR b P AR R Rk R bk kb kAN kR R Ak h ke a kA ke h kA A Ak kkd
As min= 5.0lcm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 27.14cm"2 h > 70 cnm

1.5 FR b d (f*c) "0.5= 32.24Ton
2 FR b d (f*c) 0.5= 42.99Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




: ) il “T A'B'L-A nE ESTRIBOS
ey k.*kn.fu nnanmtinnnniaun P L e ST e T T T L e

LT fiiem . h= 90 om - d= 85 em - - FR=0 .8 ESTRIBOS DE DOS RAMAS
ii}laﬂtiwilﬂiiﬁitiﬁ**iﬁﬁ'ﬁtk‘ttﬁﬁ*tﬁ*ﬁiit’iﬁ.ﬁﬁittiiik!*t*iﬁtﬁitﬁititi.iﬁ*i*ﬁﬂil
8 2 2.5 #3 4
KRR A ARk R AR T AR AR RN RN Rk kA kAR AR AR AR AR R h R ARk Ak AR A ARk AR AR R ANk Rk kb oA dk

s B 5.00cm 22.02Ton
Y 7 Buem 14.68Ton 37.32Tont
Lo:ore10.00cm 11.01Ton 27.99Ton 40.56Ton*
5212, 50em 8.81Ton 22.39Ton 32.44Ton
D nrlboodem 7.34Ton 18.66Ton 27.04Ton
= =217 508m - 6.29Ton 15,99Ton 23,17Ton 41,45Ton*
20.00cm 13.99Ton 20.28Ton 36,27Ton*
22.50cm 12.44Ton 18,02Ton 32,24Ton
25.00cm 11.20Ton 16.22Ton 29,02Ton
27.50cm 10.18Ton 14.75Ton 26.18Ton
30.00cm 9.33Ton 13.52Ton 24.18Ton
32.50cm B.61Ton 12,48Ton 22,32Ton
35.00cm 8.00Ton 11.59Ton 20.73Taon
37.50cm 7.46Ton 10.81Ton 19,34Ton
40.00cm 7.00Ton 1C.14Ton 18.14Ton
42.5 6.59Ton 9.54Ton 17.07Ton
AR AR RN Rk R R R AR R AR R R AR R R AR R A NI NN R R AA RN R K AR R AN KRR IR AR IR AN R AR ARk kR Ak Rk kN
SM 18.51cm 47.04cm 68.16cm 121.92cm
KRN AR AR AR RN AR R AR AR R R A A Ak AR A NN N AR R R AR AR Rk kAR Ak kA kA kR Ak AR kA kAN AR R A kA kAN
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm~2 para Est.#2.5,%3,34 as= 2.62E-02cm”2/cm
S = sep. de Est. 1.5 as= 1.93E-02cm"2/cm

su =FR AV fy / ( 3.5 b )
* REVTSAR Vu<zFRbd(fx_-)'



'HTI\’\L LR '~REYUFKI() LONG I PTUDINAL
VTR ey 1nuuunuﬁn--uaAuuuunnnanunn--unuunn

S 4 S Ve 00 Ry Ty a2t vy oty
nu‘nunununnunnnAu A L S S L Y S T T
. : MBINACIONES!'DE -7 ARE}\ CTUUMR vep BT
ZEMARILLA ‘em' Ton-m fon Kg-cm™ 2
9 R 5. fo 17.68 4.93 bubY . 76E+0/
2 o= YA B R 5.44 18,40 4.50 6275.62E+07
3RS 46 6,81 20.98 4.72 7041.16E+07
4 =278 60 45 7.68 23.53 4.95 7782 .15E+07
5 =3 A6 8,55 26,05 5.17 8500.75E407
e -2 88 10.14 30.58 5.59 9762.04E+07
7:.0.-2. 4.6 "+ 1 §8 10.77 32.35 5.75 1024.48E+08
8 2 310 15.84 7.07 1383.61E+08
BT T T T LT LT TR SO P D OSSR S e 99
As min= 4.9lcm"2 EL VCR SE REPUJO UN 30 %,YA QUE;
As maxe 29.14cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 31.60Ton
2 FR b d (f*c) 0.5= 42.14Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0D.8 PARA FUERZA CORTANTE



T AB A ‘DB REFUERZO LONGITUDINAL
"i.hkﬁi"ﬁ*ﬁﬂﬁﬁ*ﬁﬁii*iii*ﬁiﬁ'iﬂi‘**tﬁﬁ'ﬁ.ﬁ*ﬂﬁ‘**ik“i‘..ﬁ.ﬁ**.‘*ﬁiﬁ'kt“ﬁi'.ﬁﬁi

be 20.ch  h= 90 cm d= B5 cm 7 f'cs 200 Kg/em? fy= 4200 Kg/em™2
hiﬂik*iii**ﬂ*ik‘Aﬁ.**i*k'*ﬁi*kﬂ‘ﬁﬂi*iilﬁﬁtAh.‘ktiQii.Aiiii.ikﬁﬁk‘*tiﬁﬁi.*iﬁ‘..*l

No, COMBINACIONES DE '~ AREA MR VCR E*T
VARILLA' om™2 Ton-m Ton Kg-cm’2

By N N s e
1 -2 # 06 5.70 17.37 3.62 5281.72E+07
2 -3 -4 5 5.94 18,06 3.67 5455,26E+07
k| -2 #5 +1 &6 6.81 20.53 3.86 6064, 72E+07
4 -2 §£6 +1 45 7.68 22,95 4.04 6646.02E+07
5 -3 E6 8.55 25,34 4.23 7202.05E+07
6. .-2 #8 10.14 29.58 4.56 8160.56E+07
7 -2 #6 +1 §8 10.77 .22 4.70 8521.80E+07
8 -2 § 10 15,984 43.57 5.77 1111.89E+08

O e T PR S A T Y
As min= 4.0lcm”2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 19.43¢cm"2 h > 70 ¢cn

1.5 FR b d (f*c) 0.5= 25,80Ton
2 FR b d (f%c)°0.5= 34.41Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

LA DE REFUERZO LONGITUDINAL

AR IR R AR R RN R R R AR R AR AN NN RN R AR AR R R R RN AR RN A R KRR R R R AR AR A A AR R R AR AR AN R AR kAR kA k>
b= 20 cm h= 90 cm d= 85 cm flc= 250 Kg/em™2 fy= 4200 Kg/cm"2

AR KRR R A A R RN R R AR AR R AR AR A AR AR A AR AR R A AR R R R AR A AN A AR AR kA kR AR RN R AR Ak AR R ARk

No. COMBINACIONES DE AREA MR VCR E*Y
VARILLA en”2 Ton-m Ton Kg-cm~2

ARNN R R R AN AN AR AR KA AR R AN R AR A A RN AR R R RN R AR AN AR AR R R AR AR R RN R AR AN AR AR Rk kK kS
1 -2 §6 5.70 17.56 4.05 5975.74E+07
2 .~ 3 &5 5.94 18.26 4.10 6186,.90E+07
3 -2 #5 +1 @#6 6.81 20.80 4.31 6935, 03E+07
4 -2 56 +1 §5 7.68 23,130 4.52 7658.09E407
5 -3 46 8.55 25.76 4.72 8158.32E+07
6 -2 8 10.14 10,18 S.10 9585, 09E+07
7 —2 &6 +1 48 10.77 31.90 ' 5.25 1005,39E+08
8 =2 %10 5.84 45,04 6.46 1352, 92E+08

i.iit*lii*i!lﬂﬁﬁﬁ'ﬂiiﬁiﬁiﬂiﬁﬁhliiﬁﬁﬂiﬁlﬂtiiﬁttkﬁil***t‘ﬂi.ﬁ‘ﬁﬁitttitittﬁ*ﬂiiiiti
As min= 4.48cm”2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 24,29cm"2 h > 70 cm

1.5 FR b & (f*c) 0.5= 28,85Ton
2 FR b @ (f*c)~0.5= 38.47Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE



: : 5 S OCRCACBL A . DE ESTRIBOS
LER) kiﬂiii‘iliiﬁ*ﬁﬁkiAlttitiﬁﬁﬁti*nﬁkﬁ*i**ﬁi*t*i‘\tiiﬁlliﬂiti.*ﬁitﬁiﬁﬁ*tit'kiﬁhlid
L B07en HLEhe'80 o o d= 75 cm FR=0 .8 ESTRIBOS DE DOS RAMASG
lhhaAAAiﬁ*t*n\iﬁ*tiilﬁitkiiiiﬁhitﬂi*kﬁﬁ*ﬁt**i*tiﬂlkﬁtﬁ*'ttiiﬁ**iktiﬁ*ﬁtaﬁiki**t*‘

: 5 ‘42 #2.5 # #4
uuuunnuatunun*'tnannunnt*-n-nnn*umnnnnun R TT TR T T

19,43Ton
-12,98Ton 32.93Ton*
o, .9.72Ton 24,70Ton 35,78Ton*
L12.50em T 7.77Ton 19.76Ton 28.63Ton
B 7 15, 00cm [+~ 6.48Ton 16.46Ton 23.86Ton
Ll sin17.50em, 5.55Ton 14.11Ton 20.45Ton 316.58Ton*
e 20,00cm " 12.35Ton 17.89Ton 32.00Ton*
‘22,50¢m - - 10.98Ton 15.90Ton 28.45Ton
25,00cm 9.88Ton 14.31Ton 25.60Ton
27,50cm L 8.98Ton 13.01Ton 23.28Ton
30.00cm 8.23Ton 11.93Ton 21.34Ton
32.50cm 7.60Ton 11.01Ton 19,69Ton
35.00cm 7.06Ton 10.22Ton 18.29Ton
37.50cm 6.59Ton 9.54Ton 17.07Ton
AR AR AR AR AR RN R s ANAR AR AN R R AR R R A R AN R A R Rk AR AN R R AR R R A AR AR RN AR Ak Rk ko kR kA kb
sM 18.51cm 47.04cm 68.16cm 121.92cm
ARk KRNI RRKRAI KR AR AR AR KRR R AR AR AR R AR R kAR R RN AR AR R AR Ak bk kAN kR R A kAN A AR Ak k&
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 wy/cm’2 para Estr.d2 POR CAMBIOS VOLUMETRICOS
fy=4200 KHg/cm'2 para Est.#2.5,43,#4 as= 2.62E-02cm’2/cm
S = sep. de Est. 1.5 as= 3,93E-02cm”2/cm

SM =FR av fy / ( 3.5 b )
* REVISAR Vu < 2 FRb d ( fc* )*



DE

REFUE

R.2 0

LONGTI

TUDINAL

T BLA
**tﬁtwiﬁﬁiﬁﬁg:\-tiAiﬁﬁﬂti***ttlttiiA-atiﬁlittit*f*i*\hﬁtiﬂ*&**iﬁ*i*ﬂt*iﬁﬁﬁtttﬁiii*ﬂ*

<b= 20 cm h= 80 cm

d=

75 em flc= 300 Kg/cm' 2

fy= 4200 Kg/cm” 2

Qti.ﬁ*tﬂﬁt'a*k**tt.ﬁﬁinitttiiﬂtunnaatﬁ-tkltttﬁiﬁttﬂﬁt&*ﬁ*ﬁt*ti*tii'iiiiiiiiiiiﬁt
“No.: - COMBINACIONES DE

. VARILLA -
Q!Qiki*ﬁ*'ttﬁ*ﬁki*ﬁiﬁ*itiﬁﬁ.tiﬁitﬂtiiﬁtﬁtﬁ.iﬁtttt*tﬂ'kﬂ*ﬁti*ﬂiﬂi*ﬂ*tkttkii*tk*ﬁi

1 ~2 24
2 -4 #
3 -2
4 -2 #
S 3 #
6. .-3 §
7 -2 3
8 2
9 -3 1
10 -2 4
1 .- 2 ¥
12 -2 #

HOARAOUOS LS
o

41
+ 1
+ 1
1
1

+
+

+ 1

4

e wn ow

5
4
5

6
5

8

AREA MR VCR E*I
cm®2 Tén~n Ton Kg-cm™2
4.52 12.42 3.78 3799.98E+07
5.08 13.90 3.92 4198,33E+07
5.23 14.29 3.96 4303.26E+07
5.70 15.53 4.09 4627.50E+07
5.79 15.76 4.11 4688,83E+07
5.94 16.15 4.15 4790.51E+07
6.81 18.40 4.38 5367.83E+07
7.68 20.63 4.60 5925.49E+07
8.55 22.82 4.83 6465.25E+07
10.14 26.75 5.24 7410.22E+07
10.77 28,28 5,41 7771.12E+07
40.02 6.51 1044.29E+08

T L A L e T e L Ty S £ ]

As min= 4.33cn"2
As max= 25.7lcm"2
1.5 FR b d (f*c)"0.5= 27,.89Ton
2 FR b d (f*c) 0.5= 37,18Ten
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 cm



k’l‘I\BLl\ DE REPUERZO 'LONGITUDINAL
Aai&a:AaA*A*xna* AP ERARAFERRR IR IR IR P AR AR AARIR A AR RA NN AR R AR RRARN AR AR hAE RS
g X hr 80 ¢m. | ds 75 cm . Flew 200 Kg/em™ 2 © fy= 4200 Kg/cm™2

E*I
Kg-cm™2

kkiilh**ﬂi!ﬁRtﬂ*iit.Ai.k*i*i*ki*ﬂaii**ﬁi*ik*ﬁﬁ'ﬁ.ttﬂ*.ﬁ*ﬁ!iuﬂﬂiﬁ!ﬁﬂitikti
cRod B DRGSR P ) St 10,38~ 2.93 2906.31E+07

5 y s 3e 9 210.77 2.97 2998.66E+07
AT L I T 4B 12.22 3.09 3334.37E+07
- 809 - 5.08 13.65 3.20 3656 .93E+07

RS o+ 144 5,23 14.03 3.24 3741.26E+07
g6 5.70 15.21 3.34 4000.20E+07

4.+ 1 5 "5.79 15,44 3.36 4048.90E+07
. &5 5.94 15.81 3.39 4129.47E+07

# 5 4+ 1.:§6 6.81 17.95 3.57 4582.54E+07
26 +1 =25 7.68 20.05 3.76 5013.40E+07
46 8.55 22.11 3.94 5424.40E+07

e 10.14 25,75 4.28 6130.38E+07

26 +1 48 10.77 27.15 4.41 6395.63E+07

14 . 10 15.84 37.58 5.31 8289.83E+07
R e A R s e e R s s)

As min= 3.S54cm2 EL VCR SE REDUJO UN 30 %,YA QUE;

As max= 17.14cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 22,77Ton
2 FR b d (f*c) 0.5= 30.36Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AAARKRNRARAR IR AN AR R RN KA R R kA RARR AR AN ARk A A AR A AR ARk AN R RN Rk Ak kR AR AR N Ak k
b= 20 cm h= 80 cm d= 75 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm™2

AARK AR AR AR R kR R AR R R AR AR AN AR AR R AR I ARk kR AN AR ARk kAR Ak bk R Ak kA ARk kA b Ak KAk A Nk

Ho. COMBINACIONES DE AREA MR VCR EsL
VARILLA cm2 Ton-m Ton Kg-cm©2

AA A AR AR A AR AR A AR AR IR AR R AR R R AN Rk A P F S PRt R R AAAAARAAAAARAARARANRAN KRR Rk R Ak kR kA hd

1 -2 ¥ 5 3.96 10.86 3,32 3348.55E+07
= 2 -2 #4 +1 5 4.52 12.34 3.45 3749.88E+07

3 .- 4 4 5.08 13.80 3.58 4139.84E+07
L] -2 45 +1 =4 5,23 14.19 3.62 4242.49E+07
5 -2 =6 5.70 15.40 3.73 4559.46E+07
6 -3 =4 +1 =5 5,79 15.63 1.75 4619,37E+07
7 .~ 3 =5 5.94 16.02 3.79 4718.69E+07
8 -2 £5 +1 =6 6.81 18.22 3,99 5282.07E+07
9 .-2 6 41 =5 7.68 20.40 4.20 5825.38E+07
10 .- 3 6 8,55 22,53 4.41 6350.48E+07
11 .~ 2 =38 10.14 2G6.35 4.7%8 7268.00E+07
12 .,-2 =6 +1 38 10.77 27.82 4.91 7617.82E+07
13 2 =10 15.84 39.05 5.94 1019.80E+08

.&ﬁﬁﬂlitiiﬁii*i*kikiiiAﬁiﬂiihﬁﬁtﬂﬁkA*ﬁhﬁt.iQﬂﬂi*itkittﬁiiﬂiiﬁﬂtﬂiﬁiﬁiﬂi**iﬁlﬂﬂﬁﬁ
As min 3.95¢cm"2 EL VCR SE REDUJO UN 30 ¥,YA QUE;
As max= 21.43cn’2 h > 70 cm

1.5 FR b d (f*c) 0.5= 25.46Ton
2 FR b @ (f*c) 0.5= 33.94Ton
¥k=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA

DE

REFUERZO

LONGITUDINAL

* KRRRRR AR A R AN

b= 45.cm - hs 120 em d= 1l15.cm
HERAKAR IR IR RRR AN R RRARERREARRR AR AR AR AR RN RA N RA AR KRR A KRR AR AR IR RR AR RN
COMBINACIONES DE
VARILLA

No.

T
f'e= 200 Kg/cm™2

RkA kIR AR

~
~

N
0

w
Y

w
o
[ R R I ]

VB WOLAVAULANUNSENWUUUNALUNOWARNNRWONNSNN W

35 .-
36 .-

A nm 6 A GE SE 2 a T e o S SR T TE e Ak T A kT T 0 o Th e

(SR~ 1= )
+ o+ o+
-

++

D12 00 1 D s B OO bt O b 4 O3 0 2 D
=3
N

+ 4+t
o

o+ + 4+

++ 4+
Y

+
+

N

[ERSETY VS

N

2
1

Toaetnan  mwpenes an AwAs  Mhex  moaonon -

o

10

10

10

10

10
10

12
10

12
10

10
10

Rk kAR AR A Ak kA kA kR k ki
fy= 4200 Kg/em'2

AREA MR VCR E*I

cmt2 Ton-m Ton Kg~cm”™2

Rk ARk AR IRk Rk Ak A kAR ke bk bk k kA kh Ak hhkh
15.21 64.12 12,94 3017.03E+08
15.84 66.69 13.10 3123.92E+08
18.06 75.69 13.68 3493.22E+08
20.28 84,60 14.26 3851.86E+08
20.91 87.12 14,42 J3951.82E+08
22.80 94.62 14.91 4247.16E+08
23.12 95,92 15,00 4298.0SE+08
23.76 98.40 15.16 4394.67E+08
25.35 104.64 15.58 4635.45E+08
25.98 107.10 15,74 4729.67E+08
27.24 112.00 16.07 4916.19E+08
28.20 115.71 16,32 5056.62E+08
28.83 118.14 16.48 5148.01E+08
30.42 124.23 16.90 5376.02E+08
30.72 125.138 16.97 5418.6JE+08
31.05 126.64 17.06 5465.35E+08
31.68 129.03 17.22 5554 ,12E+08
33.27 135.05 17.64 5775.71E+08
33.90 137.42 17.80 5862.5BE+08
34.20 138.55 17.88 5903.75E+08
35.16 142.15 18.13 6034.74E+08
35.49 143.38 18,22 6079.49E+08
36.12 145.73 18.28 61C4.55E+03
36.75 148.07 1B.54 6249,11E+08
38.64 155.06 19.04 6499.90E+08
38.97 156.27 19.12 6543.25E+08
39.60 158.58 19.29 6625.66E+08
41.82 166.67 19.86 6912.45E+08
42.12 167.75 19.94 6950, 79E+08
43.08 171.22 20,19 7072.80E+08
44.67 176.93 20.61 7272.73E+08
45.60 180.24 20.85 7388.45E+08
46.56 183.65 21.10 7506.97E+08
47.52 187.04 21.15 7624 .58E+08
50.04 195.87 22.00 7929.03E+08
53.52 207.88 22.45 8339.74E+08
57.00 219.68 45 8739.79E+08

RARARKAAR R AKERRRRR KR ARRRE N KR AR AR RR AR AR I AR R K ARKRRH IR AR KA R AR R IR ARRA AN R
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 14.94cm”2
As max= 88.71cm"2

1.5 FR b d (f*c) 0.5= 96.20Ton
2 FR b @ (f*c)"0.5=128,27Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



: T/A B LA hE ESTR L BUS
BRSO AR R AR R AR kR A KRR R RN R AN KR AR AR AR R AR E AR R A AR A A RARR R RN R R A AN NN R AN R R AR Rk
vpd a6 eml D he 120 em d=:11%em L FR=0 L ESTRIBOS DE DOS RAMAS
FE AR IR R R AR RN AR KR AR A AR AN R KA N AR KRR R AR AR R AR AR A kAR A KRR AR AR R ARk A R R RN R A IR AR

MR BN 22 . #3° #4
LORRAREKRARERRRR AR R A RR KRR KRR AR AR AR RN AR AR KRR F AR R AR AR IR A KA R AR AR A AR AR R A RN R R

5,00cm 75.73Ton 109.74Ton*
7.50cm 50.49Ton 73.16Ton
10,00cm o 37.87Ton 54.87Ton 928,15Ton
12.50em 30.29Ton 43.90Ton 78.52Ton
15.00cm 25.24Ton 36.58Ton 65,43Ton
17.50cm 21.64Ton 31.35Ton 56.08Ton
20.00cm 18.93Ton 27.43%Fon 49.07Ton
22.50cm 24.39Ton 43,62Ton
25.00cm 21.95Ton 39.26Ton
27,50cm 19.95Ton 315.69Ton
30.00cm 18.23Ton 32.72Ton
32.50cm 30,20Ton
35.00cm 28.,04Ton
37.50em 26.17Ton
40,00cm 24,54Ton
42.50cm 23.09Ton
45,00cm 21.81Ton
47,50cm 20.66Ton
50.00cm 19.63Ton
52.50cm 18,69Ton
55.00cm
RENAK R AR A RN RR R RN R AR AR AR AR RN AR R A AR R A KRR AR AR RN AR AR SRR AN AR R AN AN ek kR Rk kA h kR ARA KR MR
SM 20.91cm 30.29cm 54.19cm
AR AR AR R R AR AN AR A AR AN RN AR R AR R AR R AR AR R AR A AR R AR AN R AR AR RN Rk kAN kA Ak
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm'2 para Est.$2.5,73,H4 as= 4,.88E-02cm"2/cm
5 = sep. de Est. 1.5 as= 7.32E-02cm”2/cm

S =FR Av fy / { 3.5 b )
* REVISAR Vu < 2 FRb d ( fc*x }” 0.5



A BILAT DIEY R EFUERZ2O LONGITUDINAL
'*iﬁﬁ*tt'nQﬁﬁttititiiia*itta*ﬂnﬂnk&*iniiiﬁﬂﬁliwiﬂik'ttttﬁttittt

ERREKE ﬁ*«tk'*ﬂ

Sbe 46 fom..h= 150 cm.i.d= 145 .cm.  f'cw 200 Kg/cm'2 fy= 4200 Kg/cm 2
llAﬂ*ﬁﬁﬁilkk*tth*dikiﬂ*ii**iii*tiiﬁiﬂ*ltﬁ*ll!iltiﬂkll*lﬁ!ﬁ’iiiﬁktt'iitﬁii*illﬁﬁt

Hn ;- COMBINACIONES DE- "7 AREA MR VCR E*1
VARILLA cm” T Kg-cm' 2
lkﬁ*itﬁﬁikﬁ*ﬁ*k'iikﬁiiﬁﬂﬂh'ﬁiiﬁ"ﬁ‘ﬁ**ﬁil*ﬁﬂjiitﬂik*ﬁiiki*iii*iﬁuﬁ**kkﬁk*ttiitlt
i {10 i 15.84 83.56 12.61 4554 .58E+08
) 410 - 18,06 94.76 13.08 5065.04E+08
4 20.28 105.82 13.55 5556.45E+08
2.4 § 80000 -:20,91 108.94 13.69 5692.68E+08
204 : 22,80 118.22 14.09 6093.39E+08
T3 #10 23.13 119.84 14.16 6162.16E+08
- : 21.76 122.91 14.29 6292.52E+08
=54 S 25.35 130.61 14.63 6616.19E+08
=20 # 22 410 25,98 133.64 14.76 6742.38E+08
L2 e i1..0412 27.24 139.68 15,03 6991.43E+08
LI & 1oa4010 28,20 144.25 15.24 7178.2BE+08B
-3 4 1R 8 28,83 147.24 15,37 7299.58E+08
LA ] R 30.42 154.72 15.71 7601.20E+08
14 o= 20 8! 1410 30.72 156.14 15.77 7657.41E+08
15, 5= 378 2 .£10 31.05 157.68 15.84 7718.98E+08
167 =4 g 31,68 160.62 15.98 7835.80E+08
17 .~ 5 4, 1 % 10 33.27 168.00 16.31 8126.50E+08
185 . =53 # 2 48 33.90 170.90 16.45 8240.09E+08
19...-3. & 34.20 172.28 16,51 8293.86E+08
20, .- 3 4 1§12 35.16 176.68 16.72 8464.63E+08
21, =7 @ 35.49 178.18 16.79 8522.8BE+08
22 .~4 §8 +2 #10 36.12 181.05 16.92 8633.43E+08
23, .-4 410+ 1, 48 36.75 183.91 17.05 8743.14E+08
24 -2 410+ 2 4§12 38.64 192.42 17.46 9067.46E+08
25 =3 F8 +3 §10 35.97 193.920 17.53 9123.36E+08
26.7.~5 ¢ 10 39.60 196.71 17.66 9229.49E+08
27 -4 #1104+ 2 48 41,82 206.53 18.13 9597.50E+08
28 -3 412+1 410 42.12 207.85 18.19 9646.53E+08
29 .- 4 210+ 1 #1212 43,08 212.05 18.40 9802,36E+08
30 .~5 §F10+1 #38 44,67 218.95 18.74 1005.69E+09
31 .- 4 212 45,60 222.96 18.93 1020.38E+09
32 .-3 510+ 2 # 12 46.56 227.08 19.14 1035.39E+09
33 .- 6 €10 47.52 231.17 19.34 1050.25E+09
35 .- 3 @12 +2 # 10 50.04 241,79 19.88 1088.57E+09
35 .- 4 212+1 %10 53,52 256.19 20.62 1139.92E+09
36 .~ 5 3 12 57.00 270.28 21.36 1189.56E+09
Rk AR A b R AR Rk A Ak hkkkk kR AN kb Ak kR hhk kA kA kAN b Ak bk hhhhhkhhhhrhhhnkhhhhdhhkh
As min= 15.38cm 2 EL VCR SE REDUJO UM 30 %,YA QUE:
As max= 74.,57cm’2 h > 70 cn

1.5 FR b d (f*c) 0.5= 99.04Ton
2 FR b a (f*c) 0.5=132.06Ton
FR=0.9 PARA MOMENTO FLEXIONAHTE
FR=0.8 PARA FUERZA CORTANTE



TABLA

DE

REFUER

ONGITUDTI

AL
t‘uaaaukﬂxﬁ*atﬂu*an‘aatttﬁ-t«a*i*ﬁmagnatkn*ﬂmﬂmﬂmi*n‘*kntawﬁtaaﬂmtttﬁﬁn

b=-45 cm h= 150.cm ‘d= 145 cm . £'c= 250 Kg/cm"2

fy= 4200 Kg/cm"2

ARRRARERR RN KRR R R EAR AN IR AR R IR RAN RN A RN R AR IR AR I AR R AR A ARk I RNk ARk R ARk k&R
..No, COMBINACIONES DE

E+I
Kg-cm©2

VARL cm® n
iikﬁiti**kﬁﬁﬁﬁikiﬁ*'ﬂiitﬁﬁﬁiii‘*i*ii*ﬁi**iﬂ*iiii‘kik'ik!*ﬁi**kﬂﬁﬁﬁﬁﬁ**ﬁ*iiﬂiﬁﬁiiii

§8 +
48

+

+

UdWAWANALANWNELENUWLWUNSWLN e N U W WA R
e e 32 2 e s e e, s e 2 S e o e

P

1

1

L]

+2
+ 1
+ 2
+ 3
25 .-
26 . .- + 2
27, .- + 1
28 .- + 1
29 .- +1
30 .-
31 .- + 2
32 .-
33 .- + 2
34 .- + 1
as -

i 10

8

412

g 10
¥ 10

AREI\ MR VCR
Ton-m
18.06 95.60 14.63
20.28 106.89 15.15
20,91 110.07 15.30
22.80 119,57 15.75
©23,13 121.22 15.83
23.76 124.37 15.98
25.35 132,28 16.236
25,98 135.319 16.51
27.24 141,60 16,81
28.20 146,31 17.04
28.83 149.39 17.18
30.42 157.13 17.56
30.72 158.58 17.63
31.05 160.18 17.71
31.68 163,22 17,86
33.27 170,87 18,24
33.90 173.88 18,39
34.20 175,31 18.46
35.16 179.88 18,69
35,49 181.45 18.77
36.12 184,44 18,92
36.75 187.41 19.07
38,64 196,29 19.52
38.97 197.84 19.59
39,60 200.78 19.74
41.82 211,07 20.27
42,12 212.45 20.34
43.08 216,86 20.57
44,67 224,13 20.95
45.60 228.236 21.17
46.56 232.70 21.40
47.52 237.03 21.63
50.04 248.29 22.22
53.52 263, 62 23.05
57. 278. 23.88

5670.12E+08
6259, 60E+08
6424, 10E+08
6910.61E+08
6994 .52E+08
7153, 88E+08
7551.36E+08B
7707.04E+08
B015.41E+08
8247.76E+08
8399.05E+08
8776,82E+08
B8847.46E+08
8924.93E+08
9072.17E+08
9440.01E+08
9584, 30E+08
9652.72E408
9870.46E+08
9944 .88E+08
1008.64E+09
1022.71E+09
1064.,47E+09
1071.70E+09
1085, 43E+09
1133.28E+09
1139, 68E+09
1160, 06E+09
1193,47E+09
1212.82E+09
1232, 66E+09
1252.34E+09
1303,36E+09
1372, 29E+09
1439 .54E+09

tﬁki*ki*iﬂii*hk**i*ﬁ*t*tkiﬁki**ﬁhﬁt*ﬁkﬁﬂ*lka\-ﬁh*'tﬁlil*i*ﬁi**hihn*ﬁﬁ*t*i**k*tiﬂki
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 17.19¢cm"2
As max= 93,21lcm"2

1.5 FR b d (£*c) 0.5=110,73Ton
2 FR b d (f*c) 0.5=147,64Ton
PR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70 em



‘h=:45-cm:h=150-cm - d= 145 cm

~ T A'BL

A

3 4 D-E "E F.UE R 2:0
ti**ﬁtk*iktQt**ktk**«ﬂtktkkﬁnttaﬁﬁﬂ*xﬂtﬁQb‘Ati*iﬁﬁittkiQi**ﬂ*kﬁiiﬂiﬁ*i*ti'itii'i

fre=: 300 Kg/cm®2

LONGI

TUDINAL

fy= 4200 Kg/cm"2

ﬂt'ﬁtiki*tk'ﬁti*ﬁk*tﬂtﬁt*tﬂt*ﬁﬂtﬁtttt"ﬁ.ﬂtiiiﬁ*iﬂti**kti*t'i**tiitiittiﬁtt*ikti
. No, COMBINACIONES DE

4

[ T T T T T T T B S T T S T R S I R T B S I B O R B I PO |

-
o

N
o

~
~
VARV ALUANURNE P SUULNEWUNOWENNUWENN

AREA MR VCR E*L
ARILLA. N Ton-m Ton Kg-cm®2
*Aiﬁhi*bti*A**ﬂt*ii*kii*ﬁ*iﬂlkﬂ*kﬁi*ki*ﬁdlhﬁ******}*i*i ek hok

8 . 20.28 107.60 16.60 6344, 4BE+08
§10+1 §8 20.91 110.82 16.76 6512,49E+08
3 12 22.80 120.47 17.26 7009.71E+08
i8 +1 # 10 23.13 122.15 17.34 7095.52E+08
# 10 23.76 125,35 17.51 7258, 51E+08
§8 25.15 133.39 17.92 7665, 25E+06
48 +2 #1210 25,98 136.56 18.08 7824 .G4E+08
#10+1 § 12 27.24 142.89 18.41 8140.49E+00
48 +1 #10 28,20 147.6% 18.66 8378, 60E+08
#10+ 1 §8 28.83 150.83 18.82 8533.69E408
8 30.42 158.73 19.24 8921.13E+08
$12 +1 #10 30.72 160,22 19.32 8993.61E+08
#8 + 410 31.05 161,85 19.40 9073.11E+08
ilo 31.68 164.96 19.57 9224.23E+08
i8 +1 #1210 33.27 172.78 19.98 9601.92E+08
10+ 2 48 33.90 175.87 20.14 9750.14E+08
¥12 34.20 177.34 20.22 9820.44E+08
#10 +1 # 12 35,16 182.02 20.47 1004.42E+09
i8 35.49 183,63 20.56 1012.07E+09
i8 +2 #1110 316.12 186,69 20.72 1026.62E+09
§10+1 48 16,75 189,75 20.89 1041.09E+09
§10+ 2 # 12 18.64 198.88 21.38 1084.06E+09
#§8 +3 3§ 10 18.97 200.46 21.46 1091.49E+09
# 10 39.60 203.49 21.63 1105.63E+09
#10+2 8 41.82 214,09 22,21 1154.91E+09
#12+1 § 10 42.12 215.52 22.28 1161.51E+09

+1 #12 43.08 220.07 22.53 1182.51E+09
#10+1 ¥8 14.67 227.58 22.95 1216.96E+0%
# 12 45.60 231.95 23.19 1236.92E+09
¥ 10 +2 12 46.56 236.45 23.44 1257.39E+09
# 10 47.52 240.93 23.69 1277.71E409
412 +2 & 10 50.04 252.62 24.35 1330.40E+09
412 +1 5 10 5].52 268.57 25.25 1401.65E+09
#

ARKAKRARR

w
ES 3

As nin=

16.84cm”2

As max=111.86cm”2
1.5 FR b d (f*c) 0.5=121.30Ton

2 FR b d (f*c) 0.5=161,74Ton

57.0

FR=0.9 PARA MOMENTO FLEXIOHANTE

FR=0.8 PARA FUERZA CORTANTE

284,32

26.16

1471.25E+09

12
liAki‘ilﬁA)\'l‘AkikﬁAiiikAQink%ﬂlkhkh*kklAkkik*x**kkkiA*kﬁk*ii*k*ﬂt*iiAtﬁ
£L YCKk SC REDUJO UM 30 %,YA QUE;
h > 70 cm



TABLA DE ESTRIBOS
L L L R e e ]

b= 45 cm h= 150 cm d="145 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
AR Rk kR AR KRR R RN R AR AR AR KR AR R AR A kA AR AR AR AR R A AR R kAR IR AN AR KRR A AN AR Ak Rk bk &
. e w8 fi2 #2.5 #3
KRR AN R AR R R R AR R AR AR RN R AR ARk Rk Nk h kR ek kb kA AR Ak kR kR R ARk kR RNk kh R hkd
5.00cm 95.49Ton 138.36Ton*
7.50em 63,60Ton 92.24Ton
10.00cm . 47.75Ton 69,18Ton 123.75Ton
12.50em 38.20Ton 55.35Ton 99.00Ton
15.00cm 31.83Ton 46.12Ton 82.50Ton
17.50¢m 27.28Ton 39.53Ton 70.71Ton
20.00cm 23.87Ton 34.59Ton 61.87Ton
22.50cm 30.75Ton 55.00Ton
25.00cm 27.67Ton 49.50Ton
27.50cm 25.16Ton 45.00Ton
30.00cm 23.06Ton 41.25Ton
32.50cm 38.08Ton
315.00cm 35.36Ton
37.50cm 33.00Ton
40.00cm 30.94Ton
42.50cm 29.12Ton
45,00cm 27.50Ton
47.50enm 26.05Ton
50.00cm 24.75Ton
52.50em 23.57Ton
1]
Rk Ak kAR kR A AR AR R ARk RN h kA A R ARk R Ak k kA h kR Nk R AN kAR AN Rk h kR Rk Ak k kR
s 20.91cm 30.29cnm 54.19¢cm
Ak AR kA Rk kA A AR AN KRR AR R A AR A MR A RN R AR A Ak kR kAR Ak kA kR A A AN Rk Rk ke hd sk bk ik
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm*2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm™2 para Est.#2.5,#3, 44 as= 4.88E-02cm”2/cm
S = sep. de Est. 1.5 as= 7.32E-02cm”2/cm

SM =FR Av fy / { 3.5 b )
* REVISAR Vu < 2 FRh d ( fc* ) 0.5



. TABLA DE REFUERZO LONGITUDIMNAL
n;u*kuuA*H.*aqaaﬂ:*nuﬁannt.na*nauauka*inmnuunnngna‘unau‘ﬂ.ttnptn

b:7-45. em: -h= 180 em- d= 175 cm.  f'cs 200 Kg/em™2 fy= 4200 Kg/em"2

TR KRR RRRR AR R A R AR A AR KRR KA A AR I RARKAKRA KRR K R A RKKAARA KA AR AR KRR KKARARRRRRR KAK

g ND. COMBINACIONES DE AREA MR VCR E*I
cm’ Ton-m Ton Kg-cm® 2

lihhniliklAiiittlAli‘hi‘hk'h*thhhihiAﬁllikﬁiihiil!t!kﬂ!khtihkﬁﬁiitkhh'iilﬁﬂﬁ*iii
1 =48 20,28 128.82 15.47 8400.57E+08

2 £10+ 1 #8° 20,91 132.65 15.60 8611.11E+08

2 412 22.80 144.08 16.00 9231.44E+08

J. &8 "+1 410 23.13 146.07 16.07 9338.08E+08

3 410 R .23.76 149.85 16.21 9540.32E+08
587877 ) 25,35 159.36 16.54 1004.32E+09
- 2788 .+ 2.6 10 25,98 163.10 16.68 1023.95E+09
2 #‘10‘+ 1274 12 27.24 170,57 °  16.95 1062.74E+09
4 #.8:54 1410 28,20 176.23 17.15 1091.89E+09
3. #1041 48 28,83 179.93 17.28 1110.82E+09
6 F18 ©.30.42 189.23 17,62 1157.97E+09
27 #:12747174° 10 © 30,72 190,97 17.68 1166.77E+09
3820 010 - 31.05 192.89 17.75 1176.41E+09
474 10 B R 31.68 196,55 17.89 1194.70E+09

5 = 8172 10 17027 205,77 12,22 1230, 2G0T
38710+ 2 8 - 31.90 209,34 18.36 1258,13E+09

301200 T 34,20 211.06 18.42 1266.57E+09

308710 +-1 h 12 35.16 216.55 18.63 1293.42E+09

7 .4 8 . 35.49 218.43 18.7¢C 1302.58E+09

4T {8 20410 36.12 222.01 18.83 1319.98E+09

410+ 1 £8 36.75 225.58 18.97 1337.25E+09

2 #10+ 2 @12 38.64 236.24 19.37 1388,39E+09

3.8 + 3 4§10 318.97 238.09 19.44 1397.22E+09

5 # 10 39.60 241.61 19.57 1413.98E+09
4 - 410+ 2 §68 41.82 253.95 20.04 1472.17E+09
412+ 1 # 10 42.12 255,61 20.11 1479.94E+09
z 4 #10+ 1 ¥ 12 43.08 260,90 20.31 1504.63E+09
5 #10+ 1 #'8 44.67 269.61 20.65 1545.00E+09
4 4 12 45.60 274.67 20.8% 1568.33E+09
3 10+ 2 312 46.56 279.88 21.05 1592.19E+09
6 % 10 47.52 285,06 21.25 1615.83E+09
3 =12 + 2 & 10 50.04 298.54 21.7¢9 1676.87E+09
-4 212+ 1 £ 110 53.52 316.88 22.83 1758.89E+09
14 .-5 £ 12 L7.00 334.91 23.27 1818.40E+09
R AR AR AR RA R AR AR AR A AR R AR ARk Rk R P AR R AR AR kA n R kR A KR AR h AR AR AAR AR RARR ARk Ak
As min= 18,56cm” 2 EL VCR SE REDUJO UN 30 %,YA QUE:

1.5 FR b d (f*c) 0.5=119,53Ton
2 FR b o (f%c) "0.%=159,25Ton
FR=0.9 PARA MOMENTO FLEXLONANTE
FI::0.5 PARA FUERZA CORTANTE



TABLA

b=-45-cm. h=-180'cm. d="175 cm

DE

REFUERZO

fle=’ 250 Kg/em™2

- LONGITUDINAL
AR AR AR R kAR ARk T R R R AR AR R R AR R AR ARk h kA Ak AR AR AR R RN R AR AR R R R AR Rk kb Ak A A Ak ke

fy= 4200 Kg/cm"2

i‘kﬂ*ﬂﬂﬂ.tit**}ﬁitﬁ*iiiﬁkiﬂittlikﬁﬁﬁtﬁiﬁﬂ*!ﬁiﬁiiﬁﬁ*ﬁtﬁﬂi*k*ti*ii*tkﬂ'!t.ttﬂltﬁ‘ﬁ*
. No..  COMBINACIONES DE -

»

CAKRRRRANE R hk

NELALANALLTWNSLNBWLUAUNOWA NN UIWL NN »
S e e st 2 S et i e O 0 S T A S 9 2 T X e O 3
N - ’

'Yy

X T
10+
10+
:}
8. .+
10 +
10 +
2 .- 8 +
23 .- 10
24 .- 10 +
25 - 12 +
26 .- 10 +
27 .- 10 +
28 .- 12
2% .- 10 +
30 .- 10
i1 .- 12 +
32 .- 12 +
3 .-

RHEN DNEN e

~

2
1

urar ar acneEne  sEaRawaE 86 Rk lapam. abIEdEAR
[
o

- 4.8
£:.10

12

10
10

AREA MR VCR
cm”2 Tan-m
20.91 133.78 17.44
22.80 145,43 17.89
23,13 147,45 17.97
23.76 151.31 18.12
25,35 161,02 18.50
i 25,98 164.85 18.65
27,24 172.49 18.95
28,20 178.29 19.17
28,83 182.09 19.32
30.42 191.63 19.70
30.72 193.42 19.77
31.05 195.39 19.85
31.68 199,15 20.00
33.27 208,60 20.38
33.90 212.32 20.53
34.20 214.10 20.60
15,16 219.76 20.81
35.49 221.70 20.91
36.12 225.40 21.06
36.75 229.09 21.20
38,64 240.11 21.65
38.97 242,03 21,73
39.60 245,68 21.88
41.82 258.49 22.41
42.12 260,21 22.48
43,08 265.72 22.71
44.67 274.79 23.09
45.60 280.07 23,31
46.56 285.50 23.54
47.52 290.91 23.76
50.04 305.03 24.36
53,52 324.31 25.19

26,02

E*I
Kg-cm®2

Ton
LA T e e L T T T ey

9618, 77E+08
1035.92E+09
1048.70E+09
1072,99E+09
1133.64E+09
1157,42E+09
1204.56E+09
1240,12E+09
1263.28E+09
1321.18E+09
1332.02E+09
1343,91E+09
1366.51E+09
1423.02E+09
1345.21E+09
1455,73E+09
1489.24E+09
1500,70E+09
1522,49E+09
1544 ,1BE+09
1608.60E+09
1619.75E+09
1640.97E+09
1714.93E+09
1724,83E+09
1756.38E+09
1808.14E+09
1838,15E+09
1868.93E+09
1899.50E+09
1978.79E+09
2086,14E+09
2191.10E+09

5
AAARRAR IR AR R Rk R AR R AR RN AR KRR AR KA A AR R RAR ARk R AR AR AR A KRR R AR RN RAAAN KRR RAR
EL VCR SE REDUJO UN 30 %,YA QUE}

As min= 20.75cm’2
As may=112.50cm"2

1,5 FR b @ (f*c)"0.5=133.64Ton
2 FR b d (f*c) 0.5=178.19Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



TABLA

=.45 cm -h= 180 cm’ .d= 175 cm

D E

REFUERZO

Ete= 200 Kg/cm™ 2

E LT LONGITUDINAL
ARKKRRR KRR ARRA KRR R AR AR AR KRk ARRRRR R AR AR AR KK KRR KRR R AR AR RN R AR KR kR R kR AR RS

fy= 4200 Kg/cm*2

L T L T T e 1Y

No,: COMBINACIONES DE
ARILLA Ton
. Jvk*iiliitﬂl*ﬁﬂt*ﬁ***iﬁhhﬁkikiiiﬁlkﬁkllAiiAhlitikﬁ*hk**i*'#ib*iiﬁii&*ittkaiikk
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AREA MR VCR E*1
: Ton-m Kg~-cm™2

22.80 146,33 19,60 1049.50E+09
23.13 148.38 19.68 1062.55E+09
23.76 152.29 19.85 1087.34E+09
25.35 162.13 20.26 1149.28E+09
25.98 166.02 20,42 1173,57E+09
27.24 173.78 20.75 1221.75E+09
28,20 179.67 21.00 1258.11E+09
28,83 183.52 21,17 1281,81E+09
30.42 193,23 21.58 1341.06E+09
30.72 195,05 21.66 1352.15E409
31.05 197.06 21.75 13€4.32E+09
31.68 200.88 21.91 13B7.46E+09
33.27 210,51 22,32 1445.35E+09
33.90 214,21 22.49 1468.09E09
34.20 216.12 22.56 1478.88E+09
35.16 221.89 22.81 1513.23E+09
35.49 223.88 22.00 1524.98E+09
36.12 227.635 21.006 1547.33E+09
36,75 231.42 23.23 1569.58E+09
38.64 242.69 23,72 1635.69E+09
38.97 244,65 23.81 1647.15E+09
39.60 248.39 23.97 1668,93E+09
41.82 261.52 24,55 1744 .91E+09
42,12 263.28 24,63 1755.09E+09
43.08 268.93 24.88 1787.51E+09
44.67 278.24 25,49 1840.75E+09
45.60 283,66 25.53 1871.G2E+09
46.56 289.25 25.78 1903.29E+09
47,52 294,82 26.03 1934.75E+09
50.04 3092.36 26.69 2016.42E+09
53.52 329.27 27.59 2127.06E+09

2235.3SE+09

32
ttﬁ!ii**iikﬂﬁi(ikikﬁthk*ﬁ(tﬂknkhtiililkilhtA'AliAh*iikiDkfhkkkhh*ﬁki*tk*llhtﬁlﬁﬁ
EL 7CR SE REDUJO UN 30 $,YA QUE;

As mi.

22.73¢cm’2

As max=135,00cm"2
Lew PR D u (1ag)
2 FR b d (f*c) 0.5=195,20Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

v

P

h > 70

cn



LA BILA " .DE ESTHR1IBOS
ARARRKERR R KRR RRAR R R AR A AR IR RNk R R AR RN A RS Rk kAR A KRR AR AR AR AR A IR RN R AR AR
-b=745 cm h= 180 cm ' ..d=.175 cm_ .FR=0 .8 ESTRIBOS DE DOS RAMAS
rAatauaﬁttii*ktitittiﬂtdiiiiﬁnktt&*ﬁt*iﬁﬂti*itkailtti!ttkﬂatﬁ'ﬁﬂa:ﬁﬁﬂ*tiititiﬂii

5. 42 #2.5 3 #4
B T L T T e

5.00cm 115.25%on 166.99Ton*
7.50cm - 76.83Ton 111.33Ton
10.00cm 57.62Ton 83.50Ton 149.35Ton
12.50cm 46.,10Ton 66.80Ton 119.48Ton
15.00cm 38.42Ton ' 55.66Ton 99.57Ton
17.50cm 32.93Ton 47.71Ton 85.34Ton
20.00cm 28.81Ton 41.75Ton 74.68Ton
22.50cm 37.11Ton 66.38Ton
25.00cm 33.40Ton 59.74Ton
27.50cm 30.36Ton 54.31Ton
30.00cm 49.78Ton
32.50cm 45.95Ton
35.00cm 42.67Ton
37.50cm 39.83Ton
40.00cm . 37.34Ton
42.50cm 35.14Ton
45.00cm 33.19Ton
47.50cm 31.44Ton
50.00cm 29.87Ton
52.50cm
RAR KRR AN ARR R R AR AR AR AR R AR AR R AR RN R R AR KA AR R AR AR R ek AR AR R AR N AAN ARk N Rk h bk ke Nk hn
SM i 29¢cn 5 cm
AR RN KRR RN R IR R IR A RN AR AR R AR R AR R A IR R I RN AN R R AR AR AR R AR AR AR R Rk kA Ak kAR A A S
Scv 20.09cm 29.12cm 52.08cm
13.40cm 19.41cm 34.72cm
N R kAR R AR AR A AR AR R AR AR R R A R R AR AN R RN KRR AR R AR AR R AR R AR R AN ANk Ak kA k ke A kd
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm“z para Est.§2 POR CAMBIOS VOLUMETRICOS
fy=4200 Rg/cm™2 para Est#2.5, 83, #4 as= 4.BBE-02cm”2/cm
=sep. de Est. 1.5 as= 7.32E~-02cm”2/cm

RAv fy / ( 3.5 b}

Sep. de Est. por cambios volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FR b d { fc* )" 0.5



. ;
T A B'LA DE REFUERZO LONGITUDINAL
Qkitki*i*t*i*t!iktii*ﬁﬁktlii*ﬁihkﬁ**i**iiﬁiiﬁiiiiit*ﬁk*iQ**iﬂﬂﬁ*&tﬁﬁ'ﬁt'ﬂk‘ﬂiﬂiﬁ

b= 45-cm h=.200 cm d= 195 cm f'c= 200 Kg/em™2 fy= 4200 Kg/cm™2
R L T LI TS LTt LT TR PO Y

NG. COMBINACIONES DE AREA MR VCR E*L
VARILLA cm” Ton-m Ton Kg-cm“2
. ﬁt.ltihtit*tiiiiii.*ii**i*ii'*iﬁﬁ*t***ﬁﬁih*ti*tli**i*iii**kt**tikﬁi‘i"ﬁ**i.iﬂﬁ‘
1 -2 %12 22.80 161.32 17.28 1170.67E+09
o2 -3 410 23,76 167.81 17.48 1210.33E+09
3 —2 §10 + 412 27.24 191.16 18.22 1350.14E+09
4 -2 #124.1..410 30.72 214.20 18.96 1484, 22E+09
5 -4 . §10 Jl.68 220.50 19.16 1520.28E+09
F6E .= 3 #0112 34.20 236.92 19.70 1613.14E+09
LT3 410 + 1 f 12 35.16 243.13 13.90 1647.86E+09
-8 =20 #.10 + 2 #12 38.64 265.45 20.64 1770.85E+09
9 .~ 5 #1210 39.60 271,55 20.85 1804, 02E+09
10 .~3 #12+1 #10 42.12 287.46 21.38 1889.62E+09
11- .- 4 #1210+ 1 §12 43.08 293.47 21.59 1921.68E+09
12:70~- 4 #1212 45.60 309.15 22.12 2004.49E+09
13 =3 #10+ 2 412 46.56 315.08 22.13 2035.53E+09
14 .- 6 # 10 47.52 320.98 22.53 2066.31E+09
15 .~ 3 § 12 +2 210 50,04 336.37 23,07 2145.84E+09
16 .- 4 #12+ 1 410 53.52 357.34 23.80 2252,83E+09
7 -5 §-12 57.00 378.01 24.54 2356.72E+09
kA AR R R AR R R AR R R R R kA AR ARk R kR R ARk R R AR R R R RN Rk AR RAR AR R AR AR AR R R R Rk kA hkkh
. As ‘min= 20.68zm™2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=100.29cm”2 h > 70 cm

1.5 FR b d (f*c) 0.5=133.20Ton
2 FR b d (f*c)°0,5=177.59Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AhAA KRR RN Rk h A N AR RN AR A RN A RN AR AR R A RN RN R R AR N AR RN A AR h kAR R AN NAR R AR R AR ARk kR
b= 45 cm h= 200 em d= 195 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm“2

AR RRAR KRR AR AR AR ANN IR AR AR A AR I AR A A AR AR R R AR R kAR AR ARk kAR kA kR Ak Ak kkhakhd

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg~cn“2
WRRERARRR KRR R AR AR IR ARAR AR AR RN R ARNARA R R RA KRR IR KRR NN S kA I kR RN AR AR
1 -3 f 10 23.76 169,28 19.54 1353.35E+09
2 ~2 #4104+ 21 412 27.24 193.09 20,37 1520.89E+09
3 -2 H12 + 1 #10 30,72 216.64 21,20 1683.47E+09
4 4 210 31,468 223.10 21.43 1727.50E+09
5 -3 ¥ 12 34.20 239,95 22.02 1841,.51E+09
[ -3 #10 + 1 # 12 35.16 246.34 22,25 1884.36E+09
7 =2 # 10+ 2 §12 18.64 269.32 23.08 2037.13E+09
8 -5 #10 39.60 275.62 23.31 2078,.59E+09
9 -3 4§12 +1 =10 42.12 292.06 23.91 2186, 10E+09
Qkﬁ.iiili‘*hk'lﬁﬁ*ﬁi%ii**ilkAtiktihiAﬂ*ﬁﬂ*ii*ﬂtﬁﬁﬁh**hﬁ.iﬁﬂﬁkﬂAﬁﬁﬂt.iik*ﬁ*ﬂﬁiiiﬁ

CONTINUA



T A LA DE REFUERZO LONGITUDIHNAL
ﬁﬁ'*ii*kik*i*ﬁ*k**ﬁ*iiiﬂiﬁﬂ*i**iiiﬁ*i**ii.ti*iﬂ.ilitiA*k*iﬁiiiﬁﬁ**ﬁ*'ii**ﬁiﬂ*.'i

b= 45 cm h= 200 em d= 195 cm f'c= 250 Kg/cm~2 fy= 4200 Kg/cm™2
ﬁii.*hii*ﬁﬂi***ﬁ*ii.QkﬂQik.i'*ﬁiﬂi'*i**iﬂiiﬂitﬁtiiii**ﬁQﬂiﬂ*t*i*fiiﬂkitk*tﬁtk*'i

Ho. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm°2 Ton-m Ton Kg-cm"2

kﬁiﬂ*kﬁ*ki*ikﬂ*iﬂi*it*ﬁﬂiiii***kA*****Qiﬁ*******itﬂ*ﬁﬁ***iﬁii*i*ﬁktﬁkﬂ****tkkﬁﬁﬁ
10 -4 #10+ 1 #1212 43.08 298.29 24,13 2226.56E+09
1 -4 #1212 45.60 314.54 24,73 2331.52E+09
127 .-3 410+ 2 412 46.56 320.70 24.96 2371.05E+09
3. .-6 %10 47.52 326.84 25,19 2410.32E+09
14 .- 3 412+ 2 410 50.04 342.86 25.79 2512,27E+09
15 .- 4 §12+1 #10 53.52 364.77 26.61 2650.40E+09
16 .- 5 § 12 57.00 386.43 27.44 2785.63E+09

iﬁii*****ilﬁ**iiiiiﬁkiﬁi*ﬁ*iiﬁi&ﬁikhiﬁ*iﬁ*iiikhklk*k***t*iiiik**ﬁ*ﬂ*ﬂ**i*ﬁﬁ*tﬂﬁi
As min= 23.12cm"2 EL VUR SE REDUJO UN 30 %,YA QUE;
As max=125,36cm"2 h > 70 ecm

1.5 FR b d (f*c)“0.5=148.92Ton
"2 FR b d (f*c)~0.5=198.56Ton
“FR=0,9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL
;ﬁiﬁk*ﬁ*ﬁiﬁii**ﬂ**i.t.itﬁiiiihﬁﬁi*ﬂﬁkiiiiitiiiiiﬂ.ﬁ.iiii.ﬁiﬁi‘ik*ikﬁktﬂ*ﬁﬂ‘tittﬂﬁ

b= .45 cm h= 200 cm d= 195 cm f'es 300 Kg/cm™2 fy= 4200 Kg/cm"2
i*i*iﬁﬁ*ﬁ.ii**ﬁt**iﬁitkitiifﬁk***t*iiiit'ﬂttkiii.iﬂﬁikﬂk*Iﬁii*tﬁﬁ**ii“ﬁkkﬂi.ﬂﬂﬁ

No. COMBINACIONES DE AREA MR VCR E*I
VA cm"2 Ton-m Ton Kg-cm™2
AR AR AR AR R KAk Rk Ak R AR AR R A AR AR R AR R R AR AR A Ak kAR Rk Rk Rk kA kA kR Ak hhhhhAd
1 -2 #10+1 § 12 27.24 194,37 22.32 1541.50E+09
2 2 #12+1 # 10 30.72 218.28 23.22 1707.63E+09
3 4 {10 31.68 224.83 23.47 1752.67E+09
4 =3 #1212 34.20 241.97 24,13 1869,33E+09
5 =3 #1110+ 1 # 12 35.16 248.47 24.38 1913, 20E+09
6 =2 410+ 2 # 12 38.64 271.90 25.28 2069.73E+05
7 .~ 5 #10 39.60 278.233 25.53 2112,25E+09
8 =3 $12+1 4§10 42.12 295,13 26.19 2222,54E+09
9 .~ 4 #10+1 § 12 43.08 301.49 26.44 2264 .07E+09
10 .- 4 # 12 45.60 318.14 27.09 2371.87E+0%
11 .-3 §10+ 2 # 12 46.56 324.45 27.34 2412.4BE+09
12 .-6 #10 47.52 330.74 27.59 2452.BSE+09
13 .,-3 #12+2 %10 50.04 347.19 28.25 2557.6BE+09
14 -4 412+ 1 # 10 53.52 369.73 29.15 2699.84E+09
15 5 § 12 57.00 392.0% 30.06 2839.14E+09
.ﬂiQiﬁi*ﬁﬁ**ﬁkﬂ**tiii&‘ittﬁiii*t*A*illihiitih*klhﬁkkﬂi*lﬂﬂililk*iik'tktiﬁtﬂ***‘ﬂ
As min= 25.33cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=150.43cm"2 . h > 70 cm

1.5 FR b d (f*c)“0.5=163,13Ton
2 FR b d (f*c) 0.5=217.51Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE




TABLA DE ESTRIBOS
ARRERRA R IR R AR R R AN AR R KA IR KRR R R RN AR R AR R AR AN AR R KRR R AR R Ak ke kR Ak kR A RNk

b= 45 cm h= 200 cm d= 195 cm-~ FR=0 .8 ESTRIBOS DE DOS RAMAS
KRR AR ARk R AR R RN AR KRN AR R AR A AR RN AR R R R AR ARk kA b ke hkrhk bk ko ko a bk hkhdik
s #2 . 3
AR R RN AR R RN A KRR AR A RN AN R R AN R AR AR R AR R AR A AR R RN ARk Ak ke kh kAR AN AR RN R Ak khkk kA
5.00cm 128.42Ton 1B6, 08Ton*
7.50cm 85.61Ton 124.05Ton
10.00cm 64.21Ton 93.04Ton 166.42Ton
12.50cm 51.37Ton 74.43Ton 133.14Ton
15.00cm 42.81Ton 62.03Ton 110.95Ton
17.50cm 36.69Ton 53.16Ton $5.10Ton
20.00cm 32.10Ton 46.52Ton 83.21Ton
22.50cm 41.35Ton 73.96Ton
25.00cm 37.22Ton 66.57Ton
27.50cm 33.83Ton 60.52Ton
30.00cm 55.47Ton
32.50cm 51.21Ton
35.00cm 47.55Ton
17.50cm 44.38Ton
40.00cm 41.61Ton
42.50cm 39.16Ton
45.00cm 36.98Tan
47,.50cm 35,04Ton
50.00cm 33.28Ton
52.50cm
AR R AR AR R AR NN AR NN AR R R AR AR R AR R AR Ak AR Rk AR kA kAR AR A ARk kR kbR AN R Rk kAN R A ARk N
SH 20.91cm 30.29%cm m
AR R AR R AR R AN R R R AN RN AR RN R R R R AR R AR R AR AR AN R RN R AR NN kA R kAR KRR R AR AN AR Rk kAR ARk
Scv 20.09cm 29.12cm 52.08cm
Sev. 3.40cm 19.41cm 34.72cm
AR AR N AR AR A AR R Rk AR AR AR R AR AR AR Rk kR AN AN KRN AR AR A A AR kAR kAR ARk kA kR AR A kA kA
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm™2 para Est.fi2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est#2.5,43,484 as= 4.88E-02cm”2/cm
S =sep. de Est. 1.5 as= 7.32E-02cm”2/cm

SM =FR Av fy / { 3.5 b )

Scv =sep. de Est. por cambios volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FRbd { fc*x )}~ 0.5



5 'I‘I\B-LA" D E REFUERZO LONGITUDINAL
lﬁiiﬁliiiﬁ'itlﬁiiﬁ*i*titﬁﬂ*iﬂ'ﬁ.*k.'ﬁﬁkt*ﬂt'kktk*i*tﬁtﬁtdkttﬁiﬁﬂkk.ﬂﬁ'ﬂﬂﬁ.iikﬂﬁt
b= 45cm "h= 250 cm d= 245 cm -f'c= 200 Kg/cm 2 fy= 4200 Kg/cm"2
liii* k**i*kﬁ**ﬂ*ﬁﬁiiiiiiﬁﬂtﬁﬁt*tiiﬂ**ti.iﬁkikﬁiﬁkiQttﬁtiﬁiiQiiiilﬂt*tﬁii*.!ﬁ'tn

. ARBA MR VCR E*I
- Vi cm’2 Ton-m Ton Kg-cm” 2

ﬂ*iiﬁkﬂiw- ok Hhkhkkhkhkkhhhhkhkhhhhh bk dhhhkhhhdbhhd
1 2. 4 10 +.1 -§ 12 27.24 242.65 21.41 2228 ,84E+09
20 2741271 #0107 30:72 272.26 22,15 2456.48E+09

e Fun 4 WEL0T s T 31.68 280,37 22.35 2517,.86E+09
R N 3412 ) 34,20 301.56 22.89 2676.24E+09
L5 3 §-20 41 4 12 35.16 309.58 23.09 2735.57E+09
6, 2 §10+2 412 38,64 338.48 23.83 2946.27E+09
YIS 5 4.10 B 39.60 346.40 24.03 3003.23E+09
8 3 #12+1 #1210 42.12 367.06 24.57 3150.4B8E+09
i S4-4.10 41§ 12 43.08 374.89 24,77 3205.74E+09
10 4§12 . 45.60 395.33 25.31 3348,68E+09
11 3.#-10 +.2 412 46.56 403,07 25.51 3402,36E+09
12 6 # 10 47.52 410.79 25.72 3455.61E+09
13 3 $312+2 # 10 50.04 430.94 26.25 3593.47E+09
14 4 412 +1 & 10 53.52 458,50 26.99 3779.44E+09
15 -5 & 12 57.00 485,74 27.73 3960.56E+09
llt*i'*tit*ﬂtﬁiiiiitlittfﬁt’*ﬂﬁiiﬁi.i*lii*iiikhiitk*ki‘ii*ﬁ*****k*iﬁ‘iﬂﬁﬁt!*ti*.

As min= 25.99cm"2 EL VCR SE REDUJO UM 30 %,YA QUE;

As max=126.00cm"2 h>70cn

1.5 FR b d (f*c) 0.5=167.35Ton
2 FR b d (f*c) 0,5=223.13Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

AR AR RN AR AR KRR RN R AN N R Rk kA AR AR r Ak Ak Ak b A Ak kR Ak A ARk Ak bk AR AR AR R R Ak kA hk
b= 45 cm h= 250 cm d= 245 em f'c= 250 Kg/cm 2 fy= 4200 Kg/cm™2

KRR RRARARARRARKRRRRA AR R RARAR AR AR AR AR R RR AR R AR AR AR R RAR AR AT RA AR RANRR AR RN

No. COMBINACIONES DE AREA MR VCR E*I
VARTLLA emt2 Ton-m Ton Kg=-cm“2

AR K R R A A kAR AR R R AR AR R AR R AR R R R A R A R A R AR R AR AR R R AR AR AR R KA AR R R R AR AR RN AR AR AR
1 -2 #12+1 ¢ 10 30.72 274,71 24.76 2750,91E+09
2 .= 4 310 31.68 282.97 24.99 2824.,30E+09
3 =3 412 34.20 304.59 25.59 3014.58E+09
4 .~ 3 #1210+ 1 # 12 35.16 312.79 25.82 3086,20E+09
5 2 %10+ 2 # 12 38.64 342.35 26.64 3342.00E+09
o .- 5 =10 1,60 350,44 26.87 3411.55E+09
ki -3 %12+ 1 § 10 42,12 371.66 27.47 3592, 11E+09
8 4 %10+ 1 # 12 43.08 379.71 27.70 3660.15E+09
9 -4 412 45.60 400.73 28.30 3836.89E+09
160 .- 3 4 10 + 2 * 12 46.56 408,70 28.52 3903.52E+09
.~ 6 ¥ 47.52 416.65 " 28.75 3969.77E+09

10
AR RRARRANAR KR RIR R IR AR KRR AR IR AR AR NI ARk kR ARk AR AR AR R A KRR A A AR A AR KR AR AN AR AR KR A A
CONTINUA



T ABLA b E REFUERZO LONGITUDIHNAL
*****A**Akiﬁ.*ii***i‘ﬁi*ki‘.*ﬁﬁithﬁiti*iﬁit*ﬁ*iﬁ&ikiﬁ*iiii*iilikﬁ"*fﬁ*tiiiﬁiiii
b="45 cm h=-250 cm d= 245 em f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
KR RRRRRRRIAERI R RN ARRKHREKAR R IR AR RARERKERRAKRRRRARAARKRRR AR AN RRAN AR ARk AR ARR

Ho. COMBINACIONES DE AREA MR VCR E*I
: VARILLA cm”2 Ton-n - Ton Kg-cm™2
KA ARA AR KRR AR KRR R RRRAR IR R R AR A AR KRN R RN ARk Ak ke kA Rk ko kb kR A AR bk kkk ok
12 .- 3 d12+ 2 # 10 50.04 437.44 29.35 4141, 95E+09
13 .- 4 #12+1 § 10 53.52 465,93 30.18 4375.73E+09
.~ 5 # 12 57.00 494.16 31.01 4605.10E+09
HARA KRR R AR KRR NN AR R AN AR R A Ak kA Rk kA Rk kN khh kR ARk Ak Rk kA Kk A A AR A AR Rk hkh
As min= 29.05cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=157.50cm" 2 h > 70 cm

1.5 FR b d (f*Cc) "0.5=187,10Ton
2 FR b d (f*c)}"0.5=249.47Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
.8 PARA FUERZA CORTANTE

T ABLA D E REFUERZO LONGITUDINAL
EAARRAARSARRAARKR R AR AR RIARA N KA R AR RN IR KA AR AARR AR AR AR KRR AR AN AR RN RANN Nk R h kAR
b= 45 cm h= 250 cm d= 24% en  €'ew 310G Kg/uenm©2 fy= 4200 Kg/cm 2
KR RAR R KRR R RARRRRAR KRR R KRR AR N A AR R AR AR R AR R A KR AN ARA N RN AR R R IR AR ARk AR A&

No. COMBINACIONES DE AREA MR . VCR E*I
VARILLA cn2 Ton~m Ton Kg-cm™2
ARERKRIARNKARR AN R RN R AR R AR AR AR AR AR AR R AR AR A AR AR AN R R AR R RN R ARk hhhh kb kA d ke kA hdk
1 =3 #1212 34.20 306.61 28,03 3055.42E+03
2 =3 {10 +1 #1212 35.16 314.93 28.28 3128.S7E+09
3 =2 F10 4+ 2 #1212 38.64 344,93 29.19 3390.00E+09
4 .- 5 §10 39.60 353.18 29.44 3461.12E+09
E .~ 3 #4412 +1 § o 42,12 374,73 30.09 3645.86E+09
6 .~ 4 #1210+ 1 #122 43.08 382.92 . 30.34 3715, 51E+09
7 -4 f 2 45.60 a04.32 31.00 3896.50E+09
8 =3 F§10 + 2 § 12 46:56 412.45 31.25 3964 .77E+09
2 .~ 6 #10 47.52 420.56 31.50 4032.67E+09
10 -3 #12+ 2 #20 50.04 441.77 32.15 4209.20E+09
11 .- 4 #1112+ 1 § 10 53.52 470.88 33.06 4449.07E+09
.~ 5 412 57.60 499.78 33.96 4684.60E+09
R e T e s ety
As min= 31.83cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As nax=189.00cm™2 h > 70 cm

1.5 FR b d (f*C) "0.52204.96Ton
2 FR b d (f*c) 0.5=273.28Ton
FP=N.9 PAPA HOMLIUTN FITVINNANTE
FR=0.8 PARA FUERZA CORTANTE



e TABLA b E ESTRLIBOS
hiﬁt*ti**it**i****ii*k***itﬁi*i******ﬂh*i**ﬁtktﬁttiﬁkik*iiaﬁit*tnktiiktiﬁ*i*t'tt
. b= 45-cm: - h=-250 cm .d= 245 cm ' FR=0 .8 ESTRIBOS DE DOS RAMAS
htik*it*iﬁitﬁ hokkokk e T T

S 42 . #2. #3 #4
B L L LT N L T e T

°’5,00cm " 161.35Ton 233.79Ton*
T 7.50cm 107.56Ton 155.86Ton
N 10.00cm 80.67Ton 116.89Ton 209.09Ton
12,50cm B 64.54Ton 93.52Ton 167.27%Ton
15.00cm 53.78Ton 77.93Ton 139.40Ton
17.50cm 46.10Ton 66.80Ton 1138.48Ton
20.00cm 40.34Ton 58.45Ton 104.55Ton
22.50cm 51.95Ton 92.93Ton
25.00cm 46.76Ton 83.64Ton
27.50cm 42.517on 76.03Ton
30.00cm 69,70Ton
32.50cm 64.34Ton
35.00cm . 59.74Ton
37.50cm 65.76Ton
40,00cm 52.27Ton
42.50cm 49.20Ton
45.00cm 46.47Ton
47.50cm 44.,02Ton
50.00cm 41.82Ton
52,50cm
IR e R e e R
20.91icm 30.29cm 54.19¢cm
ARk RN R h AR AR AN AN R R R AR R AR AR R kR A AR AN R AR Ak Rk R ARk Nk k ke kA ke Ak kdedohd
Scv 20.09%cm 29.12cm 52. OBCm
Scvi 13 19.41cm 34.72
lhiii**i*iii*ﬁi**ﬁ.'ﬁﬁﬁ*tiﬁai'tiﬂitﬂtitﬁi*kttiklt‘ﬁﬁ.ﬂii*ldﬁ*ﬁ.kﬁiﬁ.hitiﬁﬁiiiﬁtﬁ
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kq/cm‘z para Est.#2 POR CAMBIOS VOLUMETRICOS
y=4200 Kg/cm™2 para Est#2.5,43,44 as= 4.88E-02cm”2/cm
=sep. de Est. 1.5 as= 7.32E-02cm”2/cm

SM =FR Av fy / ( 3.5 b

Scv =sep. de Est. por cambios volum.

Sevi=sep. de Est. por cambios volum. en vigas a la intemperie
k REVISAR Vu < 2 FR b d ( fcx }" 0.5




REFUERZ

VA E. ., a. LDNGITUDI AL
auuunwnnnnm«u*awnnn*unnn*gtunn*tnuunﬁ\un«ninnnnnnu

fy= 4200 Kg/cm 2
u-u-xuttiﬁii‘*ﬁ'tiﬂﬂatiﬁﬁitﬁit*ﬁﬁikttiﬁ

E*I
Kg-cm"2

1566,06E+07
1619.27E+07
1806.90E+07
1986.93E+07
2035.36E+07
2160.11E+07
2206.76E+07
2372.07E+07
2416.67E+07
2460.85E+07
2531.78E+07
2574.91E+07
2574.91E+07
2686.31E+07
2728.08E+07
2769.49E+07
2876.53E+07
2916.69E+07
2956.53E+07
3020.58E+07
3059.58E+07
3059.58E+07
3098, 27E+07
3160.50E+07
3198.41E+07
3236.02E+07
3310.40E+07
3333.42E+07
3370.02E+07
3406.35E+07
3406.35E407
3406.3SE+07
31464.83E+07
3500.47E+07
3500.47E+07
3535.86E+07
3592,8B4E+07
3627.57E+07
3662.07E+07
1696.32E+07
3730.35E+07
3730.35E+07
3751.49E+07
3785.14E+07
3818.56E407
3818.56E+07
3872.239E+07

“b="50.cm: h=’60:cm:=i A= 45" ¢ L flew-200 Kg/em™ 2
iiﬁ***ttiﬁkiitiiiﬁﬁ'i % *
N9 COMBINACIONES DE i AREA MR VCR
: VARILLA Ton-n

nnnauunnnuwﬁm«uannunnua‘*nuu**nnnaa*uuuunnnnunu

- 2 4.6 . 5,70 0.9:32 6.28

3 5. 9,69 6.36

2 +1:8.6. 7 “11.04 6.62

- 2. #6041 5 “12.38 6.89

4. #:5° o 12.74 6.96

1.736 13.69 7.15

3 #.5°¢1 46 14.05 7.22

2. °#.5 +274#6" 15.34 7.49

5 85 15.7¢ 7.56

27 #:8 " 16.05 7.63

3 §.6 +1°. %5 10.53 16.62 7.75

2 36 +1¢8 10.77 16.97 7.82

4" §'5 +1. 86 10.77 16.97 7.82

4. '%8-6 11.40 17.87 8.01

3 #5. +2 6 11.64 18,22 8.09

6 #5 11.88 18.56 8.16

3 46 +2 85 12.51 19.45 8.35

5 #5 +1 %6 12.75 19.79 8.42

2 #8 +1 ¢#6 12.99 20.13 8.50

4 #6 +1 #5 13.38 20.67 B8.62

3 §6 +1 #38 13.62 21.00 8.69

4 #$5. +2 #6 13.62 21.00 B.69

7 &5 13.86 21.33 B.76

5 #6 14.25 21.87 8.88

3 §5 +3 #6 14.49 22.20 8.95

6 #5 +1 26 14.73 22,52 9.0

3 ¢8 15.21 23.17 9.17

4 §6 +2 #5 15.36 23.37 9.22

5 §5 +2 %6 15.60 23.69 9.29

2 & 10 15.84 24.01 9.36

2 §6 +2 @#8 15.84 24,01 9.36

a8 #5s 15.84 24.01 9.36

5 §6 +1 #5 16.23 24,51 9.48

4 #6 +1 %8 16.47 24.85 9.55

4 #5 +3 #6 16.47 24.85 9.55

7 #4585 +1 #6 16.71 25,16 9.63

6 £ 6 17.10 25.67 9.74

4 #6 +23 §F5 17.34 25.99 9.82

6 #5 +2 s 17.58 26.30 9.89

9 #£5 17.82 26.60 9.96

2 #8 +1 #10 18.06 26.91 10.04

3 #8 +1 #6 18.06 26.91 10.04

5 #6 +2 &5 18.21 27.10 10.08

5 #5 +3 #6 18.45 27.41 10.15

3 #6 +2 &8 18.69 27.71 10.23

8 #5 +1 ¢# 6 18.69 27.71 10.23

-6 #6 +1 #5 19.08 28.21 10.35
AR AR AR AN RN AR AR AR R A R AR AR A A A AN R R AR AR AR AR R AT R AR R AR A AR AR Ak kA A Ak Ak R hkkdh s
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A BLA

b= 50. cm’ h= 50 cm

DE

d=:45

REFUERZO

cm~ -flc= 200 Kg/cm'2

LONGITUDINAL
B e e e e T I P A T Y

fy= 4200 Kg/em~2

lhahkht**iitiii**tkakt**h*i*ﬁi*kkﬁﬂﬁﬁitik*ii*itinlt*ﬁiiﬁii*iiﬁnitt*ﬂﬁkt‘ﬁltﬁikni
No. COMBINACIONES DE

. 0|
ﬁik&tt*ti**iiiﬁti*tﬁlﬁihii**tktﬁﬁiktﬁﬁ**ﬁ* it e Y T T

-5 6 '+
+

+

Gin o
Neo
[ R R )

ot
o

o

+
W

5]

PR R R TR e

Iy
+ o+
P ro

=)

tEE
AEENONW

77 .

GUANDPUUUUUMANEURON N AN AONOOS U A
1 3t s e e S e L 40 1, S 2 4 T 2 W e 5 2
R T LN W R BN P T Ny R TR gy - SO R

1
4
2

WD RN SN MO

P e

is8
6
46

B
cumBDULEaMaGan v

o

CFRMEOVE ad 0

AREA MR VCR E+1
m* 2 Ton-m Kg-cm~2
19.32 28.51 10.42 3905, 22E407
19.32 28.51 10.42 3905,22E+07
19.56 28.81 10.49 3937.85E+07
719.80 29.10 10.56 3970.26E+07
19,95 29.29 10.61 3990, 40E+07
20,19 29.58 10.68 4022.47E4+07
20.28 29.70 10,71 4034.45E+07
20.43 29.88 10.76 4054,34E+07
20.67 30.17 10.83 4086.00E40"
30.46 10.90 4117.45E407
30.46 10.90 4117,45SE+07
30.65 10.95 4137.01E+07
30.94 11.02 4168.15E+07
31.22 11.09 4199.09E+07
31.22 11.09 4199.09E+C"
31.69 11.21 4248,97E+07
31.97 11.28 4279.41E+07
31.97 11.28 4279.41E+07
32.26 11.36 4309.67E+07
32.71 11.38 4358,.45E407
32.71 11.38 4358.45E407
32.99 11.38 4388,23E407
33.10 11.38 4399.35E+07
33.10 11.38 4399.35E+07
33.27 11.38 4417.83E+07
33.83 11.38 4476.51E+07
33.83 11.38 4476.51E407
34.00 11.38 4494 .70E+07
34.27 11.38 4523.67E+07
14.54 11.38 4552, 4BE+07
34.98 11.38 4598,93E+07
35.25 11.38 4627.30E+07
35.29 11.38 4627, 30E+07
35.62 11.38 4666, 04E+07

11.38

4701.

Q0E+07

2 . -
D T L L I e S P

Ar omine S.30cpt?
As max= 25.71Cm’2

1.5 FR b d (f‘c) 0.5= 34.15Ton
45.54Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

2 FR b @ (f+c) 0.

5=



T'ABLA D1 REIVTUERZO LONGIL1 iULINAL
iili*ikﬂ*ﬂhi*i*iiﬁllili*ki**iiﬂ0*lﬁilAl!ﬁkti‘iiﬁiiﬁﬁﬁtﬁiiﬁ*itktktiﬁiﬁi****ii*i*i

b= 50"cm_h= 50.cn d= 45 cm f'c= 250 Kg/cn'2 fy= 4200 Kg/cm”™2
k*ﬁﬁﬁhtiiﬁttﬂﬁ!kkﬁ*ﬁ#*itﬁ*iﬁkﬁt*k*ﬁi*kk*tﬁit.liﬁt*ik.*h*t‘lhiikﬂhﬂ.**‘*ktﬁi*ﬁiia

Noi" ' COMBINACIONES' DE : AREA MR VCR E+I
h VARILLA cm®2 Ton~m Ton Kg-cm” 2

KRk RRRKRARRKKRAR R R R AR MR AR KK AR A AR AR Rk R A bk ARk Rk AR A kb ke kN kA bk bk khhh
-3 %5 5.94 9.77 7.11 1808.22E407
2 #5 +1 #6 6.81 11.15 7.40 2032.56E+07
2 #6.+1 §5 7,68 12.51 7.70 2250.33E407
4§85 e 7.92 12.89 7.78 2309.33E+07
346 : 8.55 13.86 7.99 2462.11E+07
3808+ 1 #46 8:79 14.23 8.07 2519.54E+07
2 85 +2 §6 ‘9,66 15.56 8.37 2724.33E+07
5. 5 : 9,90 15.92 8.45 2779.92E+07
2. §.8 Sl 10.14 16.29 8.53 2835.14E+07
3 f 6 ‘5 10,53 16.88 8.67 2924.09E+07
2.4 ‘8 10.77 17.24 8.75 2978.36C+07
478 60 10.77 17.24 8.75 2978.36E+07
4 : 11.40 18.18 8.96 3119.15E+07
34 é 11,64 18.53 9.04 3172.18E+07
6= 11.88% .. - 15.89 9.12 3224.27E+07
3 5 123515 19,82 9.34 3361.67E+07
5 74 6 12,75 20.17 9.42 3413.22E+07
27 6 12,99 20.52 9.50 3464.46E+07
. 5 13738 21.09 9.63 3547.08E+07
-3 6 : 8 13.62 21.44 9.71 3597.54E+07
- 4. 85 6" 1362 21.44 9.71 3597.54E+07
AR AT -1 13.86 21.78 9.80 3647.71E+07
-5 6 14.25 22.34 9.93 3728.6IE+07
-3 5 6" 14,49 22.69 10.01 3778.06E+07
-6 5 6 14.73 23.03 10.09 3827.22E+07
-3 8 - v 15.21 23.71 10.25 3924.72E+07
“a7ie 57 15.36 23.92 10.30 3954.97E+07
28 .- 5 5 & 15.60 24.26 10.39 4003.16E+07
29 .- 2 10 15.84 24.60 10.47 4051.10E+07
30 .- 2 6 8 15.84 24.60 10.47 4051.10E+07
1. .- 8 5 15.84 24.60 10.47 4051.10E+07
32 .- 5 6 +1 &5 16,23 25.15 10.60 4128.45E+07
33 -4 =6 +1 #8 16.47 25.48 10.68 4175.72E+07
34 -4 £5 +3 §6 16,47 25.48 10.68 4175.72E+07
35 -7 £€5 +1 E6 16.71 25.82 10.76 4222.75E+07
36 .~6 #6 17.10 26.36 10.90 4298.65E+07
LA " e 17,7 nr.ro 10.9R 4345.05E+07
3 -6 75 2 s 6 17.55 27.02 11.06 4391.21E+07
39 .-9 5 17.82 27.3% 11.14 4437.14E+07
40 .-2 =8 +1 =10 18.06 27.67 11.22 4482.84E+07
41 .-3 =8 +1 26 18.06 27.67 11.22 4482.84E+07
42 -5 56 +2 £ 18.21 27.88 11.27 4511.29E+07
43 .-5 38 +3 6 18.45 28.20 11,35 4556.62E+07
44 .~3 #6 +2 =8 18.69 28.53 11.43 4601.73E+07
45 .~ 8 #5 +1 56 18.69 28.53 11.43 4601.73E+07
46 .- 6 §6 +1 §5 19.08 29.06 11.57 4674.57E+07
a7 5 #£6 +1 38 19.32 29.38 11.65 4719.11E+07
nhttkltﬂ*tnlnitﬂl:t KRAIR RN ARRRRIRRRR N AR RKARAR RN R AR AR KR K AR AR ARRR AR AR R AR AR Ak A
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TAB

LA

ERZO

LONGITUDINAL
L T R e e Al e

fy= 4200 Ka/cm“2
RAR Rk ARk KRR AN AN

E*I
Kg-cm™2

0!
KRR KRNI RRARRRRR KR AR R AN AR

4719.11E+07
4763 .44E+07
4807,55E+07
48135, 02E+07
4878.79E+07
4895.16E+07
4922.37E+07
4965.74E+07
5008,90E+07
5008,90E+07
5035.78E+07
5078.63E+07
5121.28E+07
5121,28E+07
5190.18E+07
5232,331E+07
5232,33E+07
5274, 29E+07
5342.08E+07
5342,08E+07
5383 ,56E+07
5399.07E+07
5399,07E+07
5424.86E+07
5506,91E+07
5506.91E+07
5532, 41E+07
5573.06E+07
5613.54E+07
5678,96E+07
5718.99E+07
5718.99E+07
5773.76E+07
5823.2BE+07
5877.46E+07
5877.46E+07
5980.04E+07
60B1.54E+07
60B1,54E+07
6181, 97E+07
6234.16E+07
6234.16E+07
6333.02E+07
6333.02E+07
6430,87E+07
6527.73E+07
6578.09E+07

b= 50 cm h=50cm d= 45 cm f'e= 250 Kg/cm"2

hhdhk ARk kR AR R AN R AR Ak R * Ak R hhk
No..  COMBINACIONES DE AREA MR VCR

P : VARIL. : Ton-m

ARRKRARAKARRXRKKRRRRRRARRN AR NARARN AR AR R AR kR IR
48 -4 #5 +4 §6 19.32 29.38 11.65
9 .-7 §5 +2 ¥6 19.56 29.70 11.73
50 .- 10 £ 5 19.80 30.02 11.81
51 .- 7 46 19.95 30.22 11.86
52 .-5 %6 +3 §5 20.19 30.54 11.94
53 .- 4 §8 20.28 30.66 11.97
54 .-6 45 +3 {6 20.43 30.85 12.03
55 .-9 #5 +1 §6 20.67 31.17 12.11
56 -2 §10+1 §8 20.91 31.48 12.19
57 -3 48 +2 86 20.91 31.48 12.19
58 -6 %46 +2 §5 21.06 31.68 12.24
59 -5 §5 +4 %6 21.30 31.99 12.32
60 .-4 §6 +2 8 21.54 32.31 12.40
61 -8 #5 +2 £6 21.52 32.31 12.40
62 .~ 7 #6 +1 5 21.93 32.81 12.53
63 .- 6 #6 +1 8 22.17 33.12 12.62
64 .- 5 #6 +4 §5 22.17 33.12 12.62
65 .- 7 #5 +3 26 22.41 33.43 12,70
66 .- 2 #12 22.80 33.93 12.73
€7 .- 8 #6 22.80 33.93 12.73
68 .- 6 #6 +3 @65 23.04 34.23 12.73
6 .-3 §8 +1 %10 23.13 34.35 12.72
70 .- 4 B +1 $6 23.13 34.35 12.73
71 -6 45 +4 §6 23.28 34.54 12.73
72 .-3 410 23.76 35.14 12.73
73 3 #46 +3 §8 23.76 35.14 12.73
74 7 86 +2 %5 23.91 35.33 12.73
7% .- 5 #5 +5 16 24.15 35.63 12.73
76 .~ 5 46 +2 §8 24.39 35.93 12.73
77 .-8 §#6 +1 ¢5 24.78 36.42 12.73
78 .-7 6 +1 ¢8 25.02 36.71 12.73
79 .-6 &6 +4 &5 25.02 36.71 12.73
80 .- 5 &8 25.35 37.12 12.73
81 .- 9 #6 25.65 17.49 12.73
82 .-2 #8 +2 #10 25.98 37.89 12.73
83 .- 4 £3 +2 £6 25.98 37.89 12.73
84 .~ 4 §6 +3 %38 26.61 38.65 12.73
85 .- 6 §6 +2 #8 27.24 39.41 12.73
86 .- 2 %10+ 1 ¢ 12 27.24 39.41 12.73
g7 .- 8 §#6 +1 §38 27.87 40.15 12.73
88 .- 4 §8 +1 #10 28:20 40.54 12.73
89 .-5 §8 +1 #6 28.20 40.54 12.73
90 .~ 3 10+ 1 ¢8 28.83 41.28 12.73
91 .- 4 #8B +3 §6 28.83 41.28 12.73
92 .-5 %6 +3 §8 29.46 42.01 12.73
93 -7 #6 +2 §8 30.09 42.73 12.73
94 .- 6 {8 30.42 43.10 2.7

AR ARk R R Rk R KRR N AR R AR RN AR R R AR kR AR Rk AR A AR R kR AR AR A AR AR AR AR kAN Rk h kR
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: TT\BLA DE ‘REFUERTZO LONGITUDINAL
iﬁﬁ*i*iii*ﬂ**i*t*ki‘ﬁti**fﬁi'*iﬁﬁkkakﬁ«ﬁﬂti*tii*tﬁhktﬁiA‘ﬁi!iitiﬂtihtiittit*ﬁtil

B sem h="50. cm d=:45 cm .f'c=: 250 Kg/cm’'2 £y= 4200 Kg/cm”2
P L L L L T e T

“No. CDMBINACIOHES DE AREA MR VCR E+I
. cm°2 Ton-m Ton Kg-cm™2
* AWk k kR xR
30.72 43.44 12.73 6623.64E+07
31.05 43.81 12,73 6673,49E+07
31.05 43.81 12.73 6673,49E+07
31, 68 44.52 12.73 6767.97E+07

99 6 8 1. 44.52 12.73 6767.97E+07
*i!k.iﬁ**iii**iﬁ*.ﬁitii'lﬁikiﬁiﬁitiﬂﬁﬁkkiﬂiiﬂiiiﬂt**kfi.i*'tiihﬁtkiitwi'ﬁi*&liﬁ.
As min= 5.93cm"2
As max= 32.14cm”2
1.5 FR b d (f*c) 0.5= 38.1BTon
2 FR b d (f*c)~0.5= 50.91Ton
FR=C.9 PARA MOMENTO FLEXIONANTE
FR=0,8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

KR RA e h kA Ak kR AR AR AR AR R R R R kAR R R A AR RN A AR RAR R R AR AR AR R R A RKRIARN AR A
b= 50 cm h= S0 cm d= 45 cn ftc= 300 Kg/cm"2 fy= 4200 Kg/ecm™2

AR R AR AR AN AR AR Rk kA kR A AN RN AR R AR ANk d AR AR N A A AR R A AR KRR R A A AR kAR RN A AR R AW

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm 2 Tan-m Ton Kg-em*2
RRNKRAR A AR R AR SRk kAR AR ARk A Ak AR AR AR R R AR R AR R AR RN RA AN R R KRR RN R KRR AAR
1 -2 #5 +1 #£6 6.81 11.22 8.11 2059.77E+07
2 -2 #6 +1 #5 7.68 12,60 8.43 2282,25E+07
3 ~ 4 #5 7.92 1z.94 8.52 2342.56E+07
4 -3 46 8.55 13.97 8.76 2498.85E+07
5 =3 §5 +1 46 8.79 14.35 8.85 2557.64E+07
6 -2 #5 +2 #6 9,66 15.71 9.17 2767.41E+07
7 -5 #5 9.90 16.08 9.26 2B24,40E+07
8 -2 i8 10.14 16.45 9.35 28B1.02E+07
9 -3 %6 +1 §5 10.53 17.08 9.49 2972,25E+07
10 .-2 #6 +1 &8 10.77 17.42 9.58 3027.94E+07
11 .~4 #5 +1 % 10.77 17.42 9.58 3027.94E+07
12 4 26 11.40 18,38 9.82 3172.49E+07
1 -3 §5 +2 46 11.64 18.75 9.90 3226.96E+07
14 -6 #5 11.88 19.11 9.99 3281.10E+07
15 1 #6 +2 £5 12.51 20.06 10.23 3421.72E+07
16 .-5 #8585 +1 #6 12.75 20.42 10.32 3474.73E+07
17 -2 #8 +1 §6 12.99 20.78 10.41 3527.44E+07
18 .~-4 46 +1 #5 13.38 21.37 10.55 3612.47E+07
19 -3 46 +1 §8 13.62 21.72 10.64 3664.41E+07
20 -4 §5 +2 %6 13,62 21.72 10.64 3664.41E+07
21 .- 7 §5 131.86 22.08 10.73 3716.07E+07
22 .-5 #6 14.25 22.66 10.88 3799.41E+07
23 -3 #5 +3 46 14.49 23,01 10.96 3850.34E+07
24 -6 #5 1 6 14.73 23.37 11.05 3901, 00E+07
25 .- 3 §8 15.21 24.07 11.23 4001.52E+07
26 .- 4 #6 +2 5 15.36 24.29 11.29 4032.72E+07
k*’k‘*ﬁ*i*i*iiiiiﬁ*i‘tﬁiﬁﬁ*ﬁ*ﬂ‘ii**itiiihk*tiit*ktikﬁ*iiﬁitki*kiikﬁ*ti*iikik!itt
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‘LA

b=:50-cm. h=50.cm-

-d=_45 cm

REFUE

RZO

£'e=. 300 Kg/cm"2

DE LONGITUDINAL
Atﬁkktkﬁikkik*i*iﬁitii nnauuuauutuu*nn*nnnn*tun.nn&*ununu

fy= 4200 Kg/cm'2

i**htiti**ittiﬁitilttiii***t**ﬁiihtiktiiatktintﬂ*ttttiﬂﬂ*tﬂtiﬂQttﬁ*t*kii!thhitnﬁ

COMBINACIOHES DE AREA MR VCR E*T
3 g VARIL cm”2 Ton-m Ton Kg-cm©2

iﬁitiﬁiﬂiﬁiﬁﬁi.ﬁt*ti't*l.kﬁ.k‘*!*t**i'ﬁiii*i'ﬂﬁii*ﬁﬁﬁt*ﬁ‘tﬂﬂkii'#kii**ﬂQﬂtt*tttﬁ
g 5 4.5 +2- 46 15,60 24.64 11.38 4082.43E107
277410 15.84 24.99 11.47 4131.88E+07
2 46+ #8 15,84 24,99 11.47 4131,88E+07
845 ‘ 15.84 24,99 11.47 4131.8BE+07
5 .46 +1 #5 16,23 25.56 11,61 4211.70E+07
446 w18 16.47 25,90 11.70 4260.51E+07
4. 5+3:°46 16.47 25.90 11.70 4260.51E+07
745741 4.6 16.71 26.25 11.79 4309.06E+07
64 6 i 17.10 26.81 11.93 4387.46E+07
S BUTAR - BE - 17,34 27.16 12.02 4435.39E+07
645 +2746 17.58 27.50 12,11 4483.10E+07
9 5o 17,82 27.84 12.20 4530.57E+07
2478 1R 10 18,06 28,18 12.29 4577.81E+07
3.4 84146 18.06 28.18 12.29 4577,81E+07
§ .5 6542 055 18.21 28,39 12,35 4607.23E+07
5. #:5+3:4:6 18.45 28.73 12.44 4654, 11E+67
308642548 18,69 29,07 12.53 4700.77E+07
8 #.5. %1186 18.69 29.07 12.53 4700.77E+07
6§ 6. %1 5 19.08 29.62 12.67 4776.14E+07
S A6# 1 8 19,32 29.96 12.76 4822.23E+07
4 450 * 4 6 19.32 29.96 12.76 4822.23E+07
7.:4-5:+2 3 19.56 30.29 12.85 4868.12E+07
104 57 19.80 30.63 12.94 4913.80E+07
50 -7 46 19,95 30.84 12.99 4942, 24E+07
51" ,~5°#6 +3 4§65 20,19 31.17 13.08 4987.58E+07
527 =4 48 20.28 31.30 13,12 5004 .53E+07
53 -6 45 +31 46 20.43 31.50 13.17 5032.72E+07
54 ,-9 #5 +1 #6 20.67 31,82 13,26 5077.65E+07
55 -2 $10+1 #8 20,91 32,17 13.3S 5122.39E+07
56°..~3 £.8 +2 %6 20,91 32.17 13.35 5122.39E+07
57 -6 #6 +2 #5 21.06 32.37 13.41 5150.25E+07
58 .-5 #5 +4 #6 21,30 32.70 13.50 5194.67E+07
59 .-4 #6 +2 a8 21.54 33.03 13.59 5238.90E+07
60 .-8 =5 +2 =6 21.54 33.03 13,59 5238.90E+07
61 -7 #6 +1 #5 21,93 33.56 13,73 5310,36E+07
€2 .- 6 #6 +1 48 22.17 33.89 13,82 5354.08E+07
£ -5 36 +4 =5 22,17 33.39 12,22 54.08E+07
64 .~7 §5 +3 316 22.41 34.21 13.91 5397.62E+07
65 .- 2 §12 22.80 34.74 13.94 5467.98E+07
66 .-8 %6 22.80 34,74 13.94 5467.98E+07
67 .- 6 %6 +3 *5 23,04 35.06 13.94 5511.04E+07
68 .-3 #8 +1 210 23.13 35.18 13.94 5527.14E+07
69 .- 4 =8 +1 6 23,13 35.18 13.94 5527.14E+07
70 -6 &5 +4 6 23.28 35.38 13.94 5553.92E+07
71 .- 3 10 23.76 36.02 13,94 5639.14E+07
72 .-3 756 +3 =38 23, 75 36.02 11.94 5639.14E+07
73 -7 #6 +2 #5 23, 36,22 13,94 5665,63E+07
IR ESE SR SRR EE R 200 Qﬁﬂ**iiiﬁtttiﬁwﬁ#.tﬁﬂAkﬁﬂttiaﬁ1iA*t&hi*ihnﬁn**tktkthtﬁ‘\ittaﬂkikt

CONTINUA



WA BTLA

b= 50 cm  h=

50

L E

cn

REFUERZO

d= 45 cm f'c= 300 Kg/cm™2

. . LONGITUDINAL
ARKRAAR KR AR RN AR KRR AR KRR AR RN KRR RN AR AR KRR KRR AR AR AR AR AR A A ARk Ak Nk kA A dh

fy= 4200 Kg/cn"2

hiitﬁﬂk*t*‘*ﬂ*kﬂﬂhi***i*iﬁnikkiﬁﬁﬁiﬁqlt*Aﬂt:ik***iAﬁAﬁ*iiiﬁnkﬁintiiin*iﬂi‘nattti

<-No," COMBINACIONES DE }\RE}’\ MR VCR E*T
Tl VARILLA cm'2 'on=n Ton Kg=-cm"2

i*iﬁ&iﬂ.i*ﬁ!ﬁii‘t*ﬁiiiil.*i*ﬁ**i*&ﬁ*iﬂ*tik*i*i‘iﬁ*iﬁ**lﬁﬁﬁﬁi*kﬁ**..**i*itﬁiiﬂiﬁii
74..-5 #5 +5 #6 24,15 36.54 13.94 5707.87E+07
75 - 5. 46 +2:48 24.39 36,86 13.94 5749.94E+07
76 .~8 §6 +1 45 24.78 37.37 13.94 5817.93E+07
2?7..-7 46 +1 #8 25.02 37.69 13.94 5859, 55E+07
78 -6 #6 +4 #5 25.02 37.69 13.94 5859.55E+07
79- -5 #8 25.35 38.12 13.94 5916.51E+07
80 .~ 9 ¢ 6 25.65 38.51 13.94 5968.02E+07
81 .~ 2 #8 +2 #1210 25.98 38.94 13.94 6024.39E+07
82 .- 4 §8 +2 f6 25.98 38,94 13.94 6024 .39E+07
81 -4 §6 +3 48 Y 26.61 39.75 13.94 6131.15E407
84 .- 6 #6 +2 48 27.24 40.56 13,94 6236.83E+07
85 .- 2 § 10+ 1 #1212 27.24 40.56 13.94 6236.83E+07
86 .-8 #6 + 1 8 27.87 41.36 11.94 6341.45E+07
87. .- 4 48 .+1 410 - -28.20 41.78 13.94 6395.B4E+07
88 .- 5 & 8.+ 1 .%.6" . 2B.20 -41.78 13.94 C395.84E+07
89 (-3 § 10 +1 §8 28,83 42.57 13.94 6498,88E+07
90 .= 4 §8-+3 .46 28.83 42,57 13.94 6498.88BE+07
91 -5 #6, .+3 .48 29.46 43.36 13.94 6600.93E+07
92 = 7 .46 +:2: 48" 30.09 44,14 13.%4 6701.99E+07
93 -6 ¥ 8 . - ©30:42 44.54 13.94 6754 .54E+07
94 .- 203127+ 1410 30.72 44,91 13.94 6802.09E+07
95 . /-5 #.8: %2 #6 31.05 45,31 13.94 6854 .14E+07
96 .-3. §8 % 2.4%.10 31.05 45.31 12.94 6854.14E+07
97 .- 4" -# 10 . 31.68 46.08 13.94 6952.81E+07
98 .- 4, #6-5+t 4 §8 31.68 46.08 13.94 6952.61E+07
99 .- 6. # 6o+ 3 48 32,31 46.84 13,94 7050.56E+07
SSSTE T8 TN E 0 33.27 47.98 13.94 7197.80E+07

101 .- 6 48+ 1% 6 33.27 47.98 13.94 7197.80E+07
102 .- 3. #10+2 §8 33.90 48.72 13.94 7293.32E+07
103 -5 48 +3 46 33.90 48,72 13.94 7293.32E+07
104 .~ 3 £ 12 34.20 49.07 13.94 7338.50E+07
105 .- 3 £10 +1 # 12 35.16 50,192 13.94 7481.81E+07
106 .- 7 & 8 35.49 50.57 13.94 7530.63E+07
107 -4 #8 +2 310 36.12 51.29 13.94 7623.21E+07
108 .- 6 48 +2 =4 16,12 51,29 13.94 7623.,21E+07
109 .~ 4 $ 10+ 1) 8 36.75 52.00 13.94 7714.98E+07
116 .~ 7 B +1 #6 AL 51.78 13.94 7943.14E+07
111 .- 6 8 + 1 38. 78 94 7943, 14E+07

10 34 53, 3.
ﬁiikk.iﬁk»\ttAtﬁ*iikﬁaﬁ*litﬁﬁtiatuiikﬁ*hkah:*l*kﬁﬁhﬁhuxitt**ﬁﬁﬁt‘ii*titt*il*titii

As nin= 6.50c¢

m

N

As max= 38.57cn’"2
1.5 FR b d (f*c) 0.5=
2 FR b d (f#+c)’0
FR=0.9 PARA HMOMENTQO FLEXIONANTE
FR=0.8 PARA FUFRZA CORTANTE

41.83Ton

.5= 55,77Ton



. i TABLA B DE ESTRIBOS
w**hiﬂii*ﬂi..*iiﬁi*illkktiii*tiﬁitﬁﬁ*ﬁﬂﬁii*iRﬁ**ﬁﬁ**QQ***k**itikiﬁ*ﬁitﬁ'i*i*h*ii
© b= 507cm i W= 50 cm:i i d= 45 . cm " FR=0 .8 ESTRIBOS DE DOS RAMAS
*kkﬂ‘ﬁiﬁ‘ktQ*iikk*itilﬁ"*ﬁ"**ﬁiﬁh*!iiiﬁ**i*kkkkiiiﬁtiiiﬁ*tlii*klkk*ikﬁ*kt*ﬂ*ﬁtt
Lo .8 #2 2.5 #3 #4
ﬁt*_ﬂ.. * iiﬁt*!*tﬁli-ﬂﬁi.ti***ﬁt**ﬂﬁltiﬂﬁﬂt*ﬂiiﬁit**iiﬂﬁiﬁﬂhﬁtit'
5.00cm . L 298.64Ton 42.94Ton
o 7:50cm st -1 18.76Ton 28.63Ton 51.21Ton*
= +.10,00cm - sieo - 14.82Ton 21.47Ton 38.40Ton
12.50cm 11.85Ton 17.18Ton 30.72Ton
15. 00cm 9.88Ton 14.31Ton 25.60Ton
17.50cm 8.47Ton 12.27Ton 21,.95Ton
20.00cm 10.74Ton 19.20Ton
22.50cm 9.54Ton 17.07Ton
AARARRA AR AR R AR R R R AN TR AR ARA RN R I AR R AN R IR KA AR IR AR kR Ak A kR Ak kR R R ARk R A Rk kk kA k
18.82cm 27.26¢cm 48.77cm
kA AR AR KRR R RRRRRI AR KRR R AR R AR KRR A AR IR AR AR KRR ARk AN AR AR AR RRRR KA AR R A kAR AR Ak
NOTAS:

fy=2530 Kg/cm"2 para Est.§2

fy=4200 Kg/cm"2 para Est.#2.5,%3,#4

s =sep, de Est.

SM =FR Av fy / ('3 b )

* REVISAR Vu < 2 FR bd ( fct )® 0.5




P ABLA DE REFUERZO
B e L L T L e L e ey

b=.50.cm h= 60 cm d= 55 cm fle= 200 Kg/em™2

LONGITUDINAL

fy= 4200 Kg/cm™2

hhtﬂ;k_*ﬁt'ﬁi*.k *hk RARTN RN kA AARRA KRR A AR R AR A AR Rk A Ak kA k Rk k
" No.  COMBINACIONES DE AREA MR VCR E*I

VARILLA em”™2 Ton-~n Kg-cm”™2

AARRRR Rk R RN AR AR A A RN R AR kA AR AR RN AR R AR AR AR AR R R AR R AR KR AR AR AR A A Sk Ak Rk kA ke kR b kk

17 -3 ¥ e 8.55 16.92 8.16 3370,19E+07

2 -2 48 10.14 19,88 B.64 3852.94E+07

3 -2 46 +1 %8 10.77 21.04 8.84 4036.78E+07

4 -4 H 6 11.40 22.18 9,03 4216.72E+07

5 =2 48°% 146 12.99 25.04 9.51 4654.79E+07

6 =3 #e6. +1 48 13.62 26.15 9.70 4822.43E+07

7 =546 14.25 27.26 9.89 4986.93E+07

8. .~3 4§38 15.21 28.92 10.18 5231.93E+07

9 -2 #10 B 15.84 30.0C 10.37 5388.94E+07

100 -2 86 +2 .48 15.84 30.00 10.37 5388.94E+07

11 =406 41 k8 16.47 31.07 10.57 §543.33E+07

12..~6 {6 17.10 32.14 10.76 5695.09E+07

13 -.=2.4-8 -+ 1§ 10 18.06 33.74 11.05 5921.50E+07

14 52T 88 #1046 18.06 31.74 11.05 5921.50E+07

LUT18 U=i3 A6 H 2 8 18.69 34.78 11.24 6067.04E+07

167 =5 “§76 + 174 8 19.32 35.81 11.43 6210.27E+07

17 fe= T 7IE 6 ) 19.95 16.83 11.62 6351.25E+07

18 =4 B 20.28 37.36 11.72 6424.23E+07

19" -2 110+ 1 §8 20.91 38.17 11.91 6561.93E+07

207 273548+ 2 4 6 20.91 38.37 11.91 6561.93E+07

21 .- 4 467 +2 48 21.54 39,37 12.10 6697.57E+07

227~ 6" 876 +1 d8 22,17 40.35 12.30 6831,20E+07

123 -2 §12 22.80 41.33 12.49 6962.89E+07

24 -8 86 22.80 41,232 12.49 6962, RIF+07

25 .- 3 §8 +1 %10 23.13 41.84 12.59 7031.11E+07

26 -4 #8 +1 %6 23.13 41.84 12.59 7031.11E+07

“7.=3 410 23,76 42.81 12.78 7159.95E+07

28 °.-3 #6 +3 §8 23.76 42.81 12.78 7159.95E+07

29 -5 #6 +2 &8 24.239 43.76 12.97 7286.97E+07

30 .-7 f6 +1 ¢8 25.02 44.71 13.16 7412.24E+07

31 .~ 5 §8 25.35 45.20 13.26 7477.17E+07

32 .-9 t6 25.65 45,65 13.35 7535,80E+07

33 .-2 #8 +2 #10 25.98 46.13 13.45 7599.85E+07

4 -4 €8 +2 £6 25.98 46.13 13.45 7599.85E+07

35 -4 £6 +3 8 26.61 47.06 13.64 7720.89E+07

36 .-k 86 42 #8 27.24 47.97 13.84 7840.34E+07

37 -2 10+ 1 # 12 27.24 57.97 13.84 7840.34E+07

38 .-8 #6 +1 §8 27.87 48.87 13.91 7958.23E+07

39 .4 #8 +1 §10 28.20 49.34 13.91 8019.37E+07

40 .-5 £8B +1 §i6 28.20 49.34 13.91 8019,37E+07

41 -3 #4104+ 1 &8 28,83 50.21 13.91 8134.95E+07

42 -4 #8 +3 % 8.853 50.23 13.91 §134.95E+07

P e N T T T

CORTINUA



TABLA DE REFUERZO LONGITUDINAL
RERKIRA RN AR AR R R AR R AR AR R R R RN AR R A AR R AR AR R AR AR AR RN N IR A RN R A NN R RN ARR AN R Ak ke hd
b="50 cm - h= 60 cnm d= 55 cm fle= 200 Kg/cm™2 fy= 4200 Kg/cm"2
ﬂki*iiﬁi***iiiiﬁk***‘ﬂiﬁ*iiii*ii*iﬁikti*iiiii*t*iiRﬂ***t**ﬁﬁiﬁikﬁ**kikﬁittﬁﬁh‘i.

= No. COMBINACIONES DE AREA MR VCR E*Y
VARILLA cm”2 Ton-m Ton Kg-cm©2
’ﬁt**i&tiiiiiﬁﬁ*ﬁiiﬁ'itﬁ*il*iiﬁiﬁiiti‘*ki*iiiiitikiﬁtﬂiﬁ‘tﬂ*iﬂ*ﬁﬂti**ﬂ‘*ﬂﬁ*****ﬁ
43 -5 #6 +3 #8 29.46 51.12 13.91 8249.08E+07

7 §6 +2 §8 30.09 51.99 13.91 8361.78E+07

45 6 48 30.42 52.44 13.91 8420.25E+07

46 2 §12+1 ¢10 30.72 52.85 13.91 8473.08E+07

47 #8 +2 6 31.05 53.30 13.91 8530.84E+07

B 48 8 +2 31.05 53,30 13,91 8530.84E+07

. 1

ikﬁiiitiﬁﬁiif*iikﬁ*Ai*iili!tktiiﬂkkuﬁiktAt**ﬁilk*t*i*ki**ﬁtﬁﬁiﬁﬂiﬁ*ﬁﬂii.ﬁtiﬁﬁi*i

As min= 6.48cm”2

As max= 31.43cm"2

1.5 FR b d (f*c)"0.5= 41.74Ton

2 FR b d (f*c) 0.5= 55.6G6Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIHNAL

AEA AR R AR AR R KRR R R AR R AR RRR AR AR RN R RN R R R AR A Rk Rk kA kk kA ARk kR AR Rk AR R AR AR IR AR R R AR
b= 50 cm h= 60 cm d= 55 cm f'c= 250 Kg/em™2 fy= 4200 Kg/cm"2

AR AR AN R AR AR AR A AR AR N kAR AR RN R R RN RN R R AN A RAAR R KRR R A AN AR RN R A AN N kR R AR hkhhhehd

Na. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm2 Ton-m Ton Kg-em”2
AR R AR RN NIk R R RN R R AR R AR AR R R AN A AN N ek kR ARk AR A AR AR R R AN R A AR AR R RN Ak R kAR AN A A ok ARk
3 £6 8.55 17.09 9.12 3796.75E+07
2 #8 10.14 20.12 9.66 4383.64E+07
2 #6 +1 #8 10.77 21.31 9.88 4609.63E+07
4 f6 1l.40 22.49 10.09 4832,17E+07
2 48 +1 §6 12.99 25.43 10.63 5379.18E+07
3 46 +1 ¢8 13.62 26.58 10.85 5590.83E+07
5 46 14.25 27.73 11.06 5799.40E+07
3 §8 15.21 29.46 11.38 6111.94E+07
2 #10 15.84 30.59 11.60 6313.70E+07
2 46 +2 §8 15.84 30.59 11.60 6313.70E+07
4 #6 +1 §8 16.47 31.71 11,81 6512.93E+07
6 &6 17.10 32.82 12,03 6709.69E+07
2 #8 +1 § 10 18.06 34,50 12.35 7004.97E+07
3 §8 +1 316 18.06 34.50 12,35 7004.97E+07
3 2R ¢2 28 18,60 15,59 12.57 7195.86E+07
5 6 +1 #8 19.32 36.68 12,78 73B4.54E+07
7 #6 19.95 37.76 12.99 7571.08E407
4 # 8 20.28 38.32 13.11 7667.95E+07
2 #10+1 48 20.91 39.39 13.32 7851.33E+07
3 §8 +2 %6 20.91 39.39 13.32 7851.33E+07
4 #6 +2 §8 21.54 40,45 13.53 8032.70E+07
6 #6 +1 48 22.17 41.50 13.75 8212.13E+07
-2 #4012 22.80 42.55 13.96 8389.65E+07
24 .~ 8 6 22.80 42.55 13.96 B389.65E+07
3 48 +1 4§10 23.13 43.09 14.07 B8481.90E+07

ﬁk*xiii*kkittkﬂ!k*kltt*!ittiiﬁfkltiiiiiiﬁiﬁiﬂixﬁﬁik*ﬁiiti*ﬁaﬂﬁiittﬁkitﬁ*iitt*tii
CONTINUA



COMBINACIONES DE AREA

DE REFUERZO

,b= 50:em:h= 60 cm. . d= 55 cm £te=250 Kg/com’ 2
ﬁ*tﬁ**t.ﬁi.*kﬁiinﬂ*iRiQﬁﬁﬁﬂ*ﬁ**ti*i**ﬁﬁﬁﬁhitiiiii*ihﬁhti*ﬂﬂtﬁ*ﬁtﬁﬁilii

MR

SRR "LONGITUDINAL
Aﬁ*ﬂiﬂ*iﬁﬁtthhkﬁhwti*a&tﬁiaﬁ&'*ﬁtiAﬁﬁitﬁﬁﬁﬁﬁntttﬂ*‘iﬁiiti'*itﬁt*anﬂﬁ.iiﬁi*#ﬁﬂiht

VCR

£y="4200 Kg/cm™2

E*I

B VARILLA & cm*2 Ton-~m Ton Kg-cn"2
ihkkikiiiiti‘ti.ﬂtﬁ.iﬁii***fiiQﬁ'tiﬁﬁlQ&iit‘iﬁkﬁﬁﬁiiﬂﬁﬁ*ﬁ*i*i'*ﬁQﬁki!t*.*t*k.iin
SARETR LR 6 23,13 43709 14.07 8481.90E+07
37 - 23,76 44,12 14.29 8656.61E+07
3. +°377478 23.76 44.12 14,29 8656.61E+07
5T #6427 8.8 24.39 45.15 14.50 8829.54E+07
"TURE AL 8 25,02 46.17 14.71 9000.72E+07
S .48 25,35 46.70 14.83 9089.71E+07
946 C 25.65 47.18 14.93 9170.20E+407
2:4.8: + 2. %10 25,98 47.71 15.04 9258, 31E+07
478,84+ 2 46 25,98 47.71 15.04 9258.31E+07
4 #:6 .+ 3 48 6.61 48.71 15.25 9425, 26E+07
G #6 +2 438 27.24 49.70 15,47 9590.61E+07
2 410+ 1 -4°12 27.24 49.70 15.47 9590.,61E407
‘8- # 6.0+ 1748 27.87 50.69 15.56 9754.38E+07
4#'8..+.1.74 10 28,20 51.20 15.56 9839.555407
5% 8% 126 28.20 51.20 5.56 9839, 55E+07
34 10+1 #8 28.83 §2.18 15.56 1000. 10E+08
4..4°8-+3 46 28.83 52.18 15.56 1000.10E+08
5 4.6 +3 #8 29,46 53.14 15.56 1016.09E+08
7 £6 +2 #8 30.09 54.10 15.56 1031.94E+08
& # 8 30.42 54.60 15.56 1040.18E+08
2 #12+1 410 30.72 55,05 15,56 1047.64E+08
5 #8 +2 46 31.05 55.55 15.56 1055.81E+08
3 88 +2 #£10 55.55 15.56 1055, 81F+08
4 # 10 56.49 15.56 1071.31E+08
4 56 +4 §8 56.49 15.56 1071.31E+08
6 #6 +3 #&#38 57.42 15.56 1086.66E+08
5 %8 +1 f10 58,83 15.56 1109.80E+08
6 #8 +1 46 56.83 15.56 1109.80E+08
3 $10+2 #8 59.75 15.56 1124.82E+08
5 #8 +131 §6 59.75 15.56 1124.82E+08
3 412 60.18 15.56 1131.93E+08
1 0% 10+ 1 5 12 61.55 15,56 1154.49E+08
7 #8 62.02 15.56 1162.17E+08
4 =8 2 510 62.91 15.56 1176.75E+08
6 58 +2 #£6 62,91 15.56 1176.75E+08
4 #10+1 43 63.79 15.56 1191.22E+08
Tos T -1 =8 cTLan 1,77 227,20E+08
6 =8 +1 #10 65.98 15.56 1227.20E+08
2§10+ 2 # 12 66.39 15.56 1233.90E+08
3 8 3 ¢ 10 66.84 15.56 1241.25E+08

65 4 +
PP SRS SRS S TS oI S SUTTTO IS IS e PUTR D it

As mip= 7.25cm"2

As max= 39.29c¢cm"2

1.5 FR b d (f*c) 0.5= 46.67Ton
2 FR b d (f*c) 0.5= 62.23Ton
FR=0.,9 PARA MOMENTO FLEXIONAHNTE
FR=0.8 PARA FUERZA CORTANTE



BLA

b= 50 cm h= 60 cm

- d=_ 55 cm:

REFUERZO

tic= 300 Kg/cm"2

TA DE NGITUDINAL
HRRERRAR KRR R AT RRA AN RR R IR AR AR AR R AR AR ARk AR KRR R AR R IR AR AR AR RN kR Rk h ki

£y=

4200 Kg/cm”2

xt*anN:uiaﬁka**ut*a*:utt&*t«*«ti*ttktatn*aikaAiiﬁd*ia«***gawttattnnut Thkkk

No. conBINAcIoNEs DE: AREA. R - VCR
VARILLA v cm 2 . Ton-n Ton
*it**ﬁ*tﬁitki*ﬁ*it**ﬁ*iw dhkkkkh ok kk

1023 e 8,55 17.21 10.00
2 .- 20 %8 . 10,14; 20,28 10.59
3 -2 e+l #e 10.77 21.49 10.82
4. .~ 4§ 6. 11,40 22.69 11.06
5. 2 %8 25.69 11.65
6 3 K6 26.87 11.88
s 5 7§76 28.05 12,11
a 3788 29,82 12.47
95 T2 30.98 12.71
27 30,98 12.71

47746 32.13 12.94

6.4 33.28 13.17

2.4 35.01 13.53

3 35.01 13.53

304 36.14 13.77
54 37.26 14.00

38.38 14.23
38,96 14.36

40.07 14,59

40.07 14.59

41.17 14,83
6T 42,27 15.06
2--412 22.80 43136 15,29
888 22.80 43.36 15.29
3380+ 10§ 10 23.13 43,92 15.42

<4 HB +1 6 23.13 43.92 15.42
=3 §10 23.76 45.00 15.65
~3. 36+ £8 23.76 45,00 15.65
<5 6 +2 8 24.39 46.08 15.88
=7 26 .+1 §8 25.02 47,14 16,12
5 §8 25.35 47.70 16.24
-9 48 25.65 48,21 16.35
-2 &8 +2 @10 25.98 18.76 16.48
-4 5B +2 46 25.93 48.76 16.48
-4 #6 +3 #8 26.61 49,81 16.71
-6 %6 +2 8 27.24 50,86 16.94
-2 §10+1 # 12 27.24 50,86 16.94
-8B #6 +1 #8 27.87 51.90 17.04
-4 #8B +1 §10 25,20 52.44 17.04
-5 #8 +1 i6 28,20 52,44 17.04
-3 410+1 #8 2883 53.47 17.04
-4 §8 +3 16 28.383 53.4 17.04
-5 46 +3 %48 39,46 54,49 17.04
-7 46 +2 58 30.09 55.51 17.04

45 .- 6 8 30.42 56.04 17.04
46 .- 2 #1312+ 1 § 10 30,72 56,52 17.04
47 .- 5 #8B +2 1. 7.0 17.04

E+T
Kg-cm“2

P T e T Y

3B48,24E+07
4448, 14E+07
4679, 42E+07
4907.33E+07
5468.38BE+07
5685.41E+07
5899, 63E+07
6220.85E+07
6428.37E+07
6428.,37E+07
6633.3BE+07
6835.98E+07
7140, 21E+Q07
7140, 21E+07
7337.02E+07
7531.65E+07
1724 . 16E+07
7824.18E+07
8013.57E+07
8013,57E+07
8200.9BE+07
8386.46E+07
8570.06E+07
8570 .06E+07
8665 .50E+07
8665 .50E+07
8846 .32E+07
8846.32E+07
9025, 2VE+0Q7
9202.69E+07
9294 .90E+07
9378 .32E+07
9469, 66E+07
9469 . 66E+07
9642 ,79E+07
9814 ,31E+07
9814.31E+07
9984, 28E+07
1007 .27E+08
1007 .27E+08
1024.03E+08
1024 .03E+08
1040.65E+08
1057,12E+408
1065.69E+08
1073,45E+08
1081.94E+08

05
Rk A R A KRR AR AN RN R IR R AN R KRR R AR AR A KRR AR AR AR K AR IR AR AN IR R R R kIR A I RN R IR AR KANR AR
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T A LA DE REFUERZO LONGITUDIHNAL
t.kﬂk*ﬁiilil-lakitik:tﬁtii**kiﬁﬁtin&*k*attikﬁﬂitﬁtiit\*hﬁiklhﬁﬂ**ttt*ﬂkﬁkiiﬁtiklnl

b= 50 ¢cm_ h= 60 cm d= 55 cm fle= 300 Kg/em™2 fy= 4200 Kg/cm™ 2
ARRERRARARARRRARIRRA KRR KRAKRRRREARE RN R KRR RRRAR AR AR IR R RRRAA KRR HRRAR LKA S

ND. COMBINACIONES DE AREA MR VCR E*T

K 'ARILLA cm”2 Ton-m Ton Kg-cm™2

ANRARRARKRRARARARAAN KA RAR IR R KERIRRIK RN RARH KNI K EARR IR N RRHRKRKRRARRRARAN R FA 2

48 .- 3 #8 +2 ¢ 10 31.05 57.05 17.04 1081.94t

49 .~ 4 # 10 31.68 58.05 17.04 1098.08

50. .- 4 #6 +4 48 31.68 58.05 17.04 :

51 .-6 #6 +3 #8 32.31 59.05 17.04

52.-,-5 &8 +1 §10 33.27 60,55 17.04

53 .~ 6 #8 +1 §6 33.27 60.55 17.04

54 -3 #10+2 §8 31.90 61.53 17.04

66 .- 5 #8 +3 {6 33.90 61.53 17.04

56 ~ .- 3 # 12 4,20 62.00 17.04

57 - .,-3 #10+1 § 12 35.16 63.48 17.04

68 .- 7 #8 35.49 63,98 17.04

59 .- 4 #8 +2 §10 36,12 64.94 17.04

60 .- 6 #8 +2 §6 36.12 64.94 17.04

6l .- 4 # 10+ 1 §8 36.75 65.89 17.04

62 -7 #8 +1 N6 38.34 68.27 17.04

63 .~ 6 #8 +1 410 38.34 68.27 17.04

64 -2 §# 10+ 2 412 38.64 68.71 17.04

65 .- 3 #8 +3 ¢ 10 38.97 69.20 17.04

66 .- 5 # 10 39.60 70.12 17.04

67 .-8 £ 8 40.56 71.52 17.04

68 .~5 #8B +2 ¢ 10 41.19 72.43 17.04

69 .- 4 #10+2 38 41.82 73.33 17.04

70 -3 F 12+ 1 £ 10 42,12 73.76 17.04

71 -4 410+ 1 4§12 43.08 75.12 17.04

72 -4 #8 +3 ¢10 44.04 76.47 17.04

73 .- 5 #1110+ 1 38 44.67 7734 17.04

74 -4 # 12 45.60 78.62 17.04

75 .~ 3 #1104+ 2 ¢ 12 46.56 79.93 17.04

6 -4 $#10+3 48 46.89 80.37 17.04

7 1
tl.ikiiikﬂ*ﬁiii*tiﬂt*tkﬁﬁﬁi*iit!ﬁikﬁtﬁiﬁ*t*tiili*iiikttiﬁ*i*&ﬁhk‘ilAlrA;).Av

As min= 7.94cm"2

As max= 47.l4cn”2

1.5 FR b @ (f#c)"0.5= 51.12Ton

2 FR b d (f*c) 0.5= 68.16Ton

FR=0,9 PARA MOMENTO F. ONANTE

FK+0.& PARA FUERZA CORTANTE




TABLA D.E ESTRIBOS
I L L L Ty N L T T

b= 50 cm h= 60 cm d= 55 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
kAR AR R AR R R RN R AR AR A AR RN A AR AR AR R A ARk AN R A Ak Rk Rk bk kkk kR kR Ak R AR AR AR
2 . #3 #4
ARRRREAK AR R IR IR AR kR AR RERARRRRRRRA AR R AR R A RRARAARA R AR AR KR RRRR AR R KRN RRRR KA
5.00€em 36.22Ton 52.48Ton
©7.50cm 24,15Ton 34.99Ton 62.59Tonk
10.00cm 18.11Ton 26.24Ton 46.94Ton
12.50cm 14.49Ton 20.99Ton 37.55Ton
15.00cm 12.07Ton 17.49Ton 31.29Ton
17.50cm 10.35Ton. 15.00Ton 26.82Ton
20.00cm 13.12Ton 23.47Ton
22.50cm 11.66Ton 20.86Ton
.00ci 10.50%Ton 18.78Ton
27 50cm 17.07Ton
ARRARRRN RN RIRA KR RRRE AR AR AR R KRR FRRARRARA KA RAKAH R AR KAk R Kk R KR RRAAN AR R IR h RN Rk AR
SM 18.82¢ch ; 27.26cm 48.77cm
Akkk kAR R R AR R kAR Ak kAR bk khAhha Aﬁkh.i'ﬁﬂQaani*t*iiii***i*iﬁi**ﬁ**ﬂﬁiii'ﬁ
KOTAS: L ~
fy=2530 Kg/cm"2 para Est uz ! :
fy=4200 Kg/cm 2 para Eg 2.5,23,74

s =sep. de Est. 8 :
SH =FR Av fy / ( 3.5 b") e
* REVISAR 'Vu <.2 FR b'd K fc« ) . -
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£1c=.200 Kg/cm"2

REFUERZO

LOHGI‘I‘UDIHAL
itiii*tkkit itikii*tﬁiitw*iﬁiwﬁ**ﬁkittn.aiauihiitﬁtiﬁﬁt*tih*titttttt'ttitt*!nt*k

b=_50"cm ‘h= 70 cm

fy= 4200 Kg/cm™2

li*h‘ﬂitt*iiﬂkiu*iﬂ*iti'*ﬁﬁiikIﬁiﬁii P TR A ST SIS OO A
g COMBINACIONES DE'-

TETELE : RILLA cm”
iiittk*t*ﬁttiatttuiih'ttﬁ*itnattﬁiti*ikﬁﬁtati*tﬁ*ﬂaﬁt*atiﬁtathttﬁttﬁatttikintatl

AREA MR VCR E*T
Ton~m Kg-cm*2
8,55 20.15 2,17 4866, 23E+07
:10.14 23.71 9.66 5578.44E+07
10.77 25,11 9.85 5850.50E+07
21.40 26.49 10.04 6117.24E+07
12.99 29.95 10.52 6768.43E+07
13.62 31.30 10.71 7018.230E+07
14.25 32.64 10.90 7263.84E+07
15.21 34.67 11.19 7630,06E+07
15.84 35.99 11.39 7865.41E+07
15,84 35.99 11,39 7865.41E+07
16.47 37.30 11.58 8096.99E+07
17.10 38.60 11.77 8324.92E+07
18.06 40.57 12.06 8665.54E+07
18,06 40.57 12.06 8665 .54E+07
18,69 11.84 12.25 8084.83E+07
19.232 43.11 12.44 9100.90E+07
19.95 44.37 12.63 9313.84E+07
20.28 45.03 12.73 9424.17E+07
20.91 46.27 12.9) 9632.53E+07
20.91 46.27 12.93 9632.53E+07
21.54 47.51 13.12 9838,.00E+07
22.17 48.72 13.31 1004.07E+08
22.80 49.95 13.50 1024 .06E+08
22.80 49.95 13.50 1024.06E+08
. 50.592 13.60 1034.43E+08
50.59 13,60 1034.43E+08
51.79 13.79 1054 .02E+08
51.79 13.79 1054.02E+08
52.98 13.98 1073.36E+08
54.17 14.17 1092.45E+08
54.78 14.27 1102,35E+08
55,34 14.36 1111,29E+08
55.95 14.46 1121.07E+08
55.95 14.46 1121.07E+08
57.11 14.66 1139.57E+08
58.27 14,85 1157.83E+08
22,27 14,88 1157.83E+08
59.41 15.04 1175.88E+08
60.00 15.14 1185.25E+08
G0.00 15.14 1185.25E+08
61.13 15.33 1202.97E+08
61.13 15.33 1202.97E+08
62.25 15.52 1220.48E+08
63.36 15.71 1237.79E+08
63.94 15.81 1246.78E+08
64.46 15.90 1254.90E+08
65,04 .00 1263.79E+08

6 .
ﬁii*ihiiti*ﬁ'ﬁtiﬁxaitihﬁilk*i*tnkniiiiﬂt*i*iﬁtkiﬁ*tnﬂ****i‘ﬁtih
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TABLA DE 'REFUERZO:‘LONGITUDINA
Qtﬁﬁ**tttil*ﬂﬁi‘*ﬁ*t*iiiﬁi*i*ﬁ*tk**iti*t*ﬂiitﬁiiiii*ﬁ!t'iﬁﬁihiﬁiiitﬁiﬁﬁiiﬁﬁﬁikii

b= 50 cm’ h= 70 cm .:d= 65 cm. ‘E'c= 200 Kg/cm 2" ‘fy= 4200 Kg/cm2
kﬁ*kﬁiili!ti*ﬁt*i*iikﬁ*ﬁtiﬁiﬁtii**itli*kt*iit*‘ﬁﬁi*ﬂi'ﬁi*ikﬁ**!*ﬁ*!k*hti**itttﬁt

No. - COMBINACIONES. DE . 'AREA’ VCR E+I
VARILLA cm’2: Ton Kg-cm"2
ﬁ***ﬁ**t_*kkiiﬁ-*ﬁﬁit* * *x * ik *kk Rk Rk hkkkh Rk * &
48 -3 § 8.+ 2 {10 16,00 1263.79E+08
49 .- 4 # 10 : 16,19 1280.61E+08
50 ..-4 #6 +4 §8 16,19 1280.61E408
51 .-6 #6 +3 #8 16.39 1297.24E+08
52 .-5 §8. +1 #10 16.44 1322.23E+08
53 -6 #8 +1 §6 16.44 1322.23E+08
54..-3 #10+2 d8 16.44 1338.41E+08
56 -5 #8 +3 6 16,44 1338.41E+08
56 -3 ¥ 12 16.44 1346.05E+08
57 .~ 3 $10+1 4§ 12 16.44 1370.24E+08
58 .-7 # 8 72.50 16.44 1378.47E+08
59° .- 4 #B +2 §10 73.52 16.44 1394.04E+08
60 -6 48 +2 f6 73.52 16.44 1394.04E+08
61 4 §10+1 ¢8 . 74.53 16,44 1409.46E+08
iaﬂhttiiiiﬁiii*iiitttﬁi'ik*ﬁﬁﬂttiiit*iiikkﬁki*ﬁtk**ii*ilt*tiiii*t*ttiﬁkituﬁtnﬁtﬂ

As min= 7.66cm’2

As max= 37.14cm"2

1.5 FR b d (f*c) 0.5= 49.33Ton
2 FR b 4 (£*c)"0.5= 65,.78Ton
FR=0,9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

BLA DE REFUERZ2O0 LONGITUDIWNAL

AR AR RN AR R R R RN R AR AR R R RN R A AR R A AR NN R AN Ak h kAR ARk kAR kR A Ak kR h vk hh A bk hhdd
b= 50 cm h= 70 cm d= 65 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm“2

ER AR AR AR R R AN R Rk kR kR kN hk ke kN Ak Rk Ak ke khkkkhh Ak kb hk kR khkhhkhhhhhdhkkd

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm~™2
AR AR R R R R R R R AR AR AR AR AR AR R R AR R A AR AN AR AR AR AN KRR AR R AR AR AR KRR AR AR RAk kb kb h kA kXA
1 -2 #8 10.14 23.95 10.80 6285,72E+07
2 -2 #6 +1 §a8 10.77 25.38 11.01 6614.80E+07
3 4 # 6 11.40 26,80 1l.22 6939.23E+07
4 -2 848 +1 #6 12,99 30.34 11.76 7738.64E+07
5 -3 46 +1 #8 11.62 31.73 11.98 8048.16E+07
5 -5 %6 14.25 33.12 12.19 8353,80E+07
7 -3 48 15.21 35.21 12.52 8812.37E+07
8 2 10 15.84 36.58 12.73 9108.80E+07
9 -2 #6 +2 #8 15.84 58 12.73 9108.80E+07
10° .-4 #6 +1 #38 16.47 37.93 12,94 9401.79E+07
11 .-6 & 6 1710 39.28 13.16 9691.44E+07
12 .-2 #8 +1 #1210 18.06 41,33 13.48 1012.66E+08
13 -3 §8 +1 {6 18,06 41,33 13.48 1012.66E+08
14 -3 $#6 +2 #8 18.69 42.66 13.70 1040.83E+408
15 -5 #6 +1 #8 19.32 13.98 13.91 1068.70E+08
16 .- 7 4 6 19.95 45.30 14.13 1096.27E+08
17 -4 #8 45.99 14,24 1110.60E+08
i**ti*kliiit*ﬂtﬂ*it***iﬁiiﬂ!*#ﬂﬂ*ﬁ*kt**itﬁik*ikﬁkiitiﬁﬁikkt&*i*titiﬁiﬁ*ti***i.ﬁi
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= el ‘A'B'L A’ DE REFUE R zZo L [¢] N GITUDINAL
ﬁﬁﬂQtl't**ﬁikilﬁ*iﬁﬂi*tﬁﬁkihtﬁﬁkttktiiiiiiiﬂQﬁiﬁktk.ih'ﬁ*kik‘iﬁﬁlttiiti'**tﬁtﬁti
Sml L TR “b= 50: em-h= 70 .cm . 'd=.65 ‘em- ' Elc= 250 Kg/cm’2 fy= 4200 Kg/cm"2

ok * T s R Ty e e ST Y S 1
“No: COMBINACIONES DE - AREA""7 %< MR: VCR E*I
“emt2 Ton-m Ton Kg-cm™2
lti'ﬁﬂ*hwu---w- * AR RNR RS LR RSS2 22T ]
187772 §7101+°1 ‘8 8" 5200917 47.29 14.45 1137.74E+08
197 .-3 88 +2 6 20,91 14.45 1137.74E+08
207504 476 +2 0178 219547 14.66 1164.61E+08
2.6 %6 +1 48 _22.17 14.88 1191.22E+08
22 =2 #7112 : 22.80 15.09 1217.56E+08
23 -8 #.6 22.80 15.09 1217.56E+08
247 .=3 48 +1 410 15.20 1231.26E+08
25 .4 §8 +1 §6 15.20 1231.26E+08
26.-.--3 %10 15.42 1257.21E+08
27 .-3 #.6 +3 #48 15.42 1257.21E+08
28 -5 §#6 +2 #8 15.63 1282.93E+08
29 -7 #6:-+1 48 15.85 1308.40E+08
30 .-.5 #8 15.96 1321.65E+08
31 -8 46 16.06 1333.64E+08
32 -2 #8 +2 #10 16.17 1346.77E+08
33 .54 8 +2 6 16,17 1346.77E+08
34 -.~4. 46 -+3 §8 16.39 1371.66E+08
35 .-6 #6 +2 48 16.60 1396.34E+08
36 -2 #10+1 §12 16.60 1396.34E+08
37 -8 §6 +1 #8 16.81 1420.79E+08
38 .-4 £8 +1 410 16.93 1433.51E+08
39 -5 8 +1 §6 16.93 1433.51E+08
40 .- 3 §10+ 1 4 8 17.14 1457.65E+08
4 .- 4 §8B +3 #6 17.14 1457.65E+08
42 .-5 fe6 +3 §8 17.35 1481.57E+08
a3 .~7 $#6 +2 #¥8 17.57 1505.30E+08
44 -6 #8 17.68 1517.64E+08
45 .- 2 #1212+ 1 # 10 17.78 1528.82E+08
46 .-5 8 +2 6 17.89 1541.07E+08
47 -3 %38 2 ¢ 10 17.89 1541.07E+08
48 .~ 4 § 10 18.11 1564.30E+08
49 .- 4 #6 +4 %8 18.11 1564 .J0E+08
50 .~6 46 +3 #48 18.32 1587.34E+08
S1..-5 #8 +1 § 10 18.18 1622,09E+08
52 .-6 #8 +1 6 18.38 1622.09E+08
53 .- 3 #10+2 #8 18.38 1644 .67E+08
54 .-5 §8 +3 56 18.38 1644.67E+08
55 ,- 3 # 12 18.38 1655.36E+08
56 3 #10+ 1 § 12 18.38 1689.30E+08
57 .~ 7 &8 18.38 1700.88E+08
58 .- 4 #8 +2 # 10 18.38 1722.85E408
59 .- 6 #8 +2 £6 18.38 1722.85E+08
60 .- 4 #10+1 48 18.38 1744.65E408
61 .- 7 #8 +1 #6 18.38 1798.95E+08
62 .- 6 #8 +1 10 18.38 1798.95E+08
63 .- 2 10+ 2 #12 18.38 1809.08BE+08
64 .-1 #8 +31 § 10 . . 18.38 1820.18E+08
AR AR R I I kAR Ak RN AR AR ARk ARk kAR A AR KRR A XAk h kA Ak h kA kA S A rh ok hkkhk ko kb b dkhn

CONTIHTA



ABLA

b= 50 cm . h= 70 cm

d= 65 cm

REFUERZO

f'c= 250 Kg/cm"2

LONGITUDINAL
AR AR AR AR AR AR RN R IR SRR AR R R RAN AR R AN R KA NN RN R R AR AN AR R AR KR AR KRR AN kK

fy= 4200 Kg/em"2

ARRAARR R R AR R AR AR AN R AR R AR A R R AR RN R AR KR AR A A A RN R R IR AR RN R AR AR RN RN A Rk R AR
No. COMBINACIONES DE

AREA

HR

VCR

E*L
Kg-cm” 2

1841.26E+08
1873.09E+08
1893.79E+08
1914.34E+08
1924.08E+08
1955.01E+08
1985, 62E+08
2005.54E+08B
2D034.69E+08

- - VARILLA m” Ton-m Ton
KRARRR R AR AR A AR AR A R R R A AR R R R R AR R AR R AR R AR R R A AR K AR AN R AR AR AR AR AN NN R AR AR AR R R Ak
65 .-5 10 39.60 82.65 18.38
66 .-8 {18 40.56 84.29 18.38
67 .-5 ¢§8 +2 {10 41.19 85.36 18.38
68 .- 4 §1i0+2 §8 41.82 B6.42 18,38
69 .-3 §12+1 #10 42,12 86.92 18.238
70 .- 4 $1lo+ 1 ¢ 12 43.08 AB.52 18.38
71 .-4 %8 +3 § 10 44.04 90.09 18.38
72 ., 5 §10+1 ¢ 8 44,67 91.12 18.38
3 4 § 12 45.60 92.62 18.3

7 1
AR RARRRA Rk R Ak kAR R KA AR R AR R AKARA R RARA KR EAKA KRR RAAKAKRR R RAR IR R AR RN R AR A KRR AR RE

As min= B8.56cm 2
As max= 46.43cm"2

1.5 FR b d {f*c) 0.5= 55.15Tcn
2 FR b d (f*c) 0.5= 73.54Ton
FR=0.9 PARA MOMENTO TLEXTONANTE
PR=0.8 PARA FUERZA CORTANTE

TABLA

b= 50 cm h= 70 cm

DE

a=

REFUERZO

65 cm  f'c= 300 Kg/cm“2

LONGITUDINAL
R R T

fy= 4200 Kg/em’2

R L T R T T
No. COMBINACIONES DE
VARILLA

E*I
Kg-cm”2

cm”2 Ton
RN R AR AR AR AR A AR R R AR AR A R AR R AR AR R NN SRR R A RN AR AR R R AR AR Ak h Ak kN kA kA Rk Rk kkh

1 ~2 &8
2 -2 16 +
3 —~4 16
4 -2 §8 +
5 3 i6 4+
6 5 §6
7 -3 &8
8 ~ 2 £10
9 -2 #6 4
10 .- 4 #6 +
11 -6 §6
12 -2 Fo o
13 .-3 §8 +
14 3 8§46 +
15 5 76 +
16 7 £6
17 4 §8
18 2 #10 +
19 3 =8 +
20 .- 4 =G +
21 .- 6 56 -
2 -2 512

1

1
1

MNEe e N

N

o
CX)

[

-

P

8

XY
o

RN

AREA MR VCR
Ton-m
10.14 24.11 11.83
10.77 25.56 12.06
11.40 27.00 12.29
12.99 30.60 12.89
13.62 32.02 13.12
14.25 33.43 13.3%
15.21 35.57 13.71
15.84 36.97 131.95
15.84 36.97 13.95
16.47 38.136 1a.18
17.10 39.74 14.41
12,00 11.84 14.77
18.06 41.84 14.77
18.69 43.20 15.00
19.32 44.56 15.24
19.95 45.92 15.47
20.28 46.63 15.60
20.91 47.97 15.83
20.91 47.97 15.83
21.54 49.31 16.06
22.17 50.65 16.20

6371.11E+07
6707.29E+07
7038.92E+07
7856,95E+07
8173.99E+07
8487.23E+07
8957 .54E+07
9261.75E+07
9261, 75E+07
9562 ,58E+07
9860,14E+07
1030.75E+08
1030, 75E+08
1059.72E+08
1088.39E+08
1116, 78E+0B
1131.54E+08
1159.50E+08
1159,50E+08
1187.19E+08
1214.62E+08
1241.80E+08

2 1. 16.53
Rk R R R KRR AR AR KR AR R AR AR AR AR R KRR AR KRR R AR KR E R KRR R IR AR KR ARk AR A kh kAR AR Ak
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bt 50emi h=270%cm’ s 5 d=

65:.cm-

:TA B A ... DE R u F R-Z2 0O

kiRﬁ*lﬁAil*‘tﬂ..titﬂ&*iiiﬁﬁ*ﬁ‘iQiﬂﬁi*itiit.itittiihiiiiiiht**hi.ﬁﬁiﬁtiiiil'ﬁ*ﬁi.
S -fy= 4200 Kg/cm™2

,kl*iﬁiﬁ*it‘i*ﬁitﬁﬁ'ﬁkﬁﬁhiﬁﬁﬁi*iii'*i*ki**iitt’**tiitﬂﬁ*.ﬁii*iiiil*ittki*iﬂﬁﬂﬁ*il

S f'e=300:Kg/om™ 2

L ONGITUDINAL

#MNo;." COMBINACIONES DE: AREA MR VCR E*I

. . . omt2 Ton-m Ton Kg-cm®2
TRk L *k dokdkrkhk ok ok ohk ok ko
it R N T 22.80 51.97 16.53 1241,80E+08
-3 Bk <-23.13 52.67 16.66 1255.93E+08
b BICLJO : R 23.12 52.67 16.66 1255.93E+08
=3 10. 23.76 53,98 16.89 1282.73E+08
-3 674 23.76 53.98 16.89 1282.73E+08
=5 6T 2 24.39 55,30 17.12 1309.28E+08
-7 641 25.02 56.60 17.36 1335.59E+08
-5 R:5 a 25.35 57.28 17.48 1349.29E+08
-9 .6° g 25,65 57.90 17.598 1361.68E+08
-2 8 +E27 410 25.98 58,58 17.72 1175, 25E+08
-4 g8 42046 25,98 58.58 17.72 1375.25E+08
-4 6+3 88 26.61 59,87 17.95 1400.99E+08
=6 642 # 8 27.24 61.15 18.18 1426.51E408
W= 20T 4 12 27.24 61.15 18.18 1426.51E+08
. 8 641728 27.87 62.43 18.42 1451.82E+Q8
o~ 4 8 + 17410 28.20 63.10 18.54 1464.99E408
= 50 8+ +'1""4°6 28,20 63.10 18.54 1464.99E+08
= 3 10+ 1 # 8 28.81 64,37 18.77 1489.98E+08
o4 a8 +3 #6 28.82 64.37 18.77 1489.98E+08
=5 6 +3 #8 29.46 65.63 1%.01 1514.76E+00
o= 6 +2 428 30.09 66.88 19.24 1539.34E+08
- 6 8 30.42 67.54 19.37 1552, 14E+08
-2 12 +1 %10 30.72 19.48 1561, 73E+08
=5 8 +2 #6 31.05 19.60 1576.43E+08
.=3 8 +2 ¢10 31.05 19.60 1576.43E+08
o~ 4 10 31.68 19.83 1600.52E+08
o4 6 +4 #8 31.68 19.83 1600.52E+08
.- 6 6 +3 #8 32.31 20.07 1624.42E+08
=5 8 +1 # 10 33.27 20.14 1660.50E+08
.- 6 8 +1 #6 323.27 20.14 1660.50E+08
o= 3 10+2 # 8 33.90 20.14 1683.95E+08
.~ 5 8 +3 4§ 6 33.)90 20.14 1681.95E+08
.- 3 12 4.20 20.14 1695.05E+08
=2 10 + 1 12 35.16 20.14 1730.31E+08
-7 8 35.49 20.14 1742,34E+08
o4 8 +2 410 36,12 20.14 1765.18E+08
-6 8§ +2 =6 36.12 20.14 1765.18E+08
B ] 10+ 1 # 8 36,75 20.14 1787.85E+08
-7 =8 +1 #6 38.34 20.14 1844.35E+08
-6 8 +1 #10 38.34 20,14 1844.35E+08
-2 & 10+ 2 # 12 18.64 20.14 1854.90E+08
-3 48 +3 410 38.97 20,14 1866.46GE+08
-5 #10 39.60 20.14 1888.41E+0B
-8 #8 40.56 20.14 1921.57E+08
-5 28 +2 #10 41.19 20.14 1943.15E+00
-4 210+2 =8 41.82 20.14 1964.57E+08
-3 #12 £ 10 42.12 20.14 1974.73E+08

2 +1 .
PR S e T T T
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TABLA DE REFUERZO LONGITUDINAL
AR RN RR R R AN R A kR R A AN R RN R R R R A AR AR AR R R R AN AR R AR AR R AR KRR AR AR RN kAR Ak Ah
v=-b= 50.cm .. h='70 cm. d= 65 cm Elc= 300 Kg/em™2 fy= 4200 Kg/cm"2
liitkldiiiﬂii*tk**ﬂki**ﬁﬁtiﬁiiﬁﬁ**iiﬁﬁﬁiﬁi*ﬂili*i*ittkk*ki**l*ittit*i*i****atkii

-"No. COMBINACIONES DE AREA HR VCR ExT
ILLA em’2 Ton-m Ton Kg-cm”2
kﬁiﬁiiﬁik‘ﬂiiﬁi*i**it**h*ﬁliﬂ*ﬁt**ﬁ**ﬁﬁi***t****t*ﬁ*t*ii‘*k*ﬁitﬁkiﬁﬁi'ﬁ*'*t*iii*
70 .-4 § 10+ 1 @12 43.08 91.40 20.14 2007.00E+08
71 - .- 4 #8 +3 ¢10 44.04 93,11 20.14 2038.94E+08
72 -5 #10+ 1 §8 44,67 94.23 20.14 2053%,73E+08
73 .- 4§12 45.60 95.86 20,14 2090.17E+08
74 .- 3§ 10 + # 12 46.56 97.53 20.14 2121,29E+08
75 .~ 4 #1104+ 3 $68 46.89 98.10 20.14 2131,92E+08
76 . .- 6 § 10 47.52 99.18 20.14 2152, 11E+08
77 -5 # 10+ 2 48 49.74 102.96 20.14 2222,26E+08
78 .- 3 §12+2 {10 50.04 103.46 20.14 2231, 62E+08
79 .- 5 #10+ 1 #12 51.00 105.07 20.14 2261, 40E+08
80 .- 6 410+ 1 #38 52.59 107.69 20.14 2310.11E+08
81 .- 4 #12+ 1 #10 53,52 109.21 20.14 2338.27E+08
B2 -4 £10+ 2 §12 54.48 110.76 20.14 2367, 07E+08

AR AR KRR R AR R R KA kR AR AR R AR R R R AR Ak kA kR R R A AR A AR R R AR KRR KA AR R KRR R R AR R AN AR RNk k
As min= 9.38cm"2
As max= 55.71cm"2
1.5 FR b d (£f*c) 0.5= 60.42Ton
2 FR b d (f*c) 0.5= B80.56Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE ESTRIBOS
.iﬂ*ﬁ*ﬁﬂkiiti!ﬁ**ﬂﬁﬁlﬁii*lkl.tAi*tﬂi*ﬂiiiiiﬁi*iiiltikiﬁti*i**itﬂiﬂiiiiiiﬂ*iiﬁﬁﬁt
b= 50 cm h= 70 cm d= 65 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
ktﬁiﬁiitﬁﬁ!ﬂi'.ittikiﬁit.iiiﬁﬁtk**iti*ﬁt**ﬂtt*iﬂAtit**ﬁﬁ**it*f*iﬂiﬁlktﬁﬁ*ttk**ﬁt
s #2.5 3 4

AR AR R AR AR R AR R R RN R R RN RRRR AR R R AR AR AR R R R AR AR A R AR A AR R R kA RN AR R AR R AR
5.00cm 42.81Ton 62.03Ton
7.50cm 28.54Ton 41,35Ton 73.96Ton*
10.00cm 21.40Ton 31.01Ton 55.47Ton
12.50cm 17.12Ton 24.81Ton 44,38Ton
15.00em 14.27Ton 20,68Ton 36,98Ton
17.50cm 12.23Ton 17.72Ton 31,70Ton
20.00cm 15.51Ton 27,74Ton
22.50cm 13.78Ton 24,65Ton
25.00cm 12.41Ton 22.19Ton
27,50cm 20,17Ton
30.00cm 18.49Ton
2.50cm 17.07Ton

AREERARRRRAERRRRR RN R FRRANR RN AR R AR R R R AR AR NN KRR R AR AR AR AR ARk ddddohkd

sM 2cm 27.26cm 48.77cm
ARARER MR AR R R A AR R AR IR IR R RN AR AR R AR AR A AR A AR R ARk kk Ak ek R Ak R AR kAR AR Ak Ak kbR k&

HOTAS:

fy=2530 Kg/cm~2 para Est.#2

fy=4200 Kg/cm"2 para Est.#2.5,43,#4

s =sep. de Est.

SM =FR Av fy / ( 3.5 b}

* REVISAR Vu < 2 FRb d { fex )" 0.5



T°ABLA

d= 75 cm

ARKERERKARARR *

Na. COMBINACIONES DE

FUER

. E R E LONGITUDINAL
tt*it*ﬁ**ﬂ*QQQQ!i*kinﬁatﬁﬁﬁﬁit«iﬁﬁtﬁkt*ikttltﬂlktﬁukﬁﬂ**ikii&ttﬁikit**iii*ktkkaa

b= 50 cm h= 80 cm

fy= 4200 Kg/cm"2

ARRARMRR R RRFNRRAE AR KA AR AR SRR RN IR R kRN N

E*]L
Kg-cm” 2

VARILLA of
L A g g g T T T T T TR T T Y T YT T )

+

+ +
]

o

-
™~
e+

°
4+
NN

PN ONDAUNAENGSSNVNNUWUAWONAEUNANNLUUNOANNOUAUNENN
S
+ 4+

+ 4+
oW

N
o

[n
&
[N
5

°
LR A

»
-
(R
N W o = RN W NN

~
* 4+ 4
* 0N

a an we A SR S TG AR e 85 N2k N T Tk AR e A 6 MR 2 st Tk e S e St T T S T Ak e e e T R e i s oA S e 2
mmwmmmmpmmmummmnmmmmmwmmmzmmmwwmmmmmmmmvmdmmmmm

45 .
= 3
AR ER KRR AN AR R AR TR IR

++

1

[ TV YY)

]

*

#

o .- P Y LT
oa

XN

A e

e e e e ke g e 66 36 2R

8

Door ®o
o

@®EE o
5

~

DOODO G DE0
©

f'c= 200 Kg/cm”™2

AREA MR VCR
cm”2 Ton-m

10.14 27.55 7.47
10.77 29.18 7.60
11.40 30.80 7.74
12.99 34.86 8.07
13.62 36.45 8,21
14.25 38.03 8.34
15.21 40.42 8.54
15,84 41.98 B8.G8
15.84 41.98 B.68
16.47 43.53 8,81
17.10 45.07 8.95
18.06 47.39 9.15
18.06 47.39 9.15
18,69 48.91 9.28
19.32 50.41 9.42
19.95 51.91 9.55
20.28 §2.69 9.62
20.91 54.18 9.76
20.91 54.18 9.76
21.54 55.65 9.89
22,17 57.11 10.02
22.80 58.57 10.16
22.80 58.57 10.16
23.13 59.33 10.23
23.13 59.33 10.23
23.76 60.77 10.36
23.76 60.77 10.36
24,39 62.20 10.50
25.02 63.62 10.63
25,35 64.37 10.70
25.65 65.04 10.76
25.98 €5.77 10,83
25.98 65.77 10.83
26.61 67.17 10.97
27.24 68.56 11.10
27.24 68.56 11.10
27.87 69.94 11.24
28.20 70.66 11.31
28.20 70.66 11.31
28.83 72.03 11.44
2B.83 72.03 11.44
29.46 73.39 11,57
30.09 74.74 11.71
30.42 75.44 11.78
30.72 76.07 11.84
31.05 76.77 11.91

31.05

7643.00E+07
8022.24E+07
8394.57E+07
9305.55E+07
9655.86E+07
1000.05E+08
1051.53E+08
1084. 6SE+08
1084.G5E+08
1117.29E+08
1149.44E+08
1197.55E+08
1197.55E+08
1228.56E+08
1259.14E+08
1289.32E+08
1304.96E+08
1334,53E+08
1334.53E+08
1363.71E+08
1392.52E+08
1420.9GE+03
1420.96E+08
1435.72E+08
1435.72E+08
1463.64E+08
1463.64E+08
1491.21E+08
1518.45E+08
1532.59E+08
1545,37E+08
1559.35E+08
1559.35E+08
1585,.80E+08
1611.94E+08
1611.94E+08
1637.79E+08
1651.21E+08
1651.21E+08
1676.63E+08
1676.63E+08
1701.76E+08
1726.62E+08
1739.54E+08
1751.21E+08
1763.99E+08
1763.99E+08

6.7 11.91
KRR AR IR A kR K IR IRKRR AR KRR R AR R R kR AART R Rk Ak khhdk

CONTINUA



TABLA DE REFUERZO LONGITUDINAL
kikﬁiiih*ktkti*ﬁ.i*ﬁﬁitﬁ*‘lii.tﬁtﬁi*i*ﬁ*i!iiitﬁi*ti**iiik*k**i**k*.ﬁli.ttﬂih*htt

.. B® 50 cm -h= 80 cm = d= 75-cn f'c= 200 Kg/en™2 fy= 4200 Kg/cm"2
xﬁi*athihtﬁ!ﬁ*ﬁkdﬂt*&ii*kﬂ!ﬁiﬁiiiﬁiiiiﬁthAiiiikttktintﬁihi-*ﬁtﬁ*tithﬁtdttRititit

Na. { COMBINACIONES DE ~ - AREA MR - VCR E*I
VARILLA cnm” Ton=m Ton Kg-cm™2
itgniﬁa**gi*ttt**k*kikiki*ﬁ**kﬁ*tt*atiﬁtttﬁi***t*tﬁﬁktiﬁ*ia*t***tiﬁiiﬂitt*ﬁﬁﬁiti
o4 #1010 ) 31.68 78.10 12.04 1788.19E+08
mATE 6 T 4F 8 31.68 78.10 12.04 1788.19E+08
= 6: f:6. +3..48 32.31 79.41 12.18 1812.14E+08
50480+ 1R 10 33.27 81.40 12.38 1848.,15E+08
-6 B+ 1L H 6 33.27 81.40 12.38 1848.15E+08
i=3§10 +2:-4 8 33.90 82.69 12.52 16871.49E+08
.~ 5 #.8 43 4.6 33.90 82.69 12.52 1871.49E+08
I St N0 ) 34,20 83,30 12.58 1882.51E+0B
=3 #3100+ 1§12 35.16 85,25 12.78 1917 .45E+08
=7 478 ) 35.49 85,91 12,85 1929.34E+08
-4 f 8- +.2 | 10 36.12 87.17 12.99 1951.87E+G8
-6 8- +2 §6 36.12 87,17 12.99 1951.87E+08
.~ 4410 +1 {8 36.75 88,42 13.12 1974.17E+08
-7 48 +1 §6 318.24 91.53 13.28 2029.52E+08
-6 £ 8 + 1 210 38.34 91.53 131.28 2029.52E+08
=2 $10+2 @12 38.64 92,12 13.28 2039.82E+08
.~ 3 #8 +3 {10 38.97 92.75 13.28 2051.09E+08
.= 5 410 39.60 93.96 13.28 2072.46E+08
.- 8 #8 40.56 95.78 13.28 2104.64E+08
-5 48 +2 {10 41.19 96.97 13.28 2125.51E+08
-4 #10+2 §8 41.82 98.14 13.28 2146.19E+08
) I §12+1 210 42.12 98.70 13.28 2155.98E+08
k’t.t'ti‘i'ﬁﬁ.i**iiiﬁﬁﬁ*ﬁtitt*iiﬁtiiiiti.’.Qk**ﬁthtntiittﬂQﬁ.tﬁﬁ'*iiﬂi'ﬁﬁ.it'iii
As min= B8.84cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 42,86c¢cm"2 h > 70 em

1.5 FR b d (£*c) "0.5= 56.92Ton
2 FR b d (f%c) 0.5= 75.89Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDIMNAL

AR AN AR AR R R R AR R AN R AR R R A IR R Rk R AN AR R AR AR R AR R R A R AR AN KR A A Ak kR AR R R ARk ke Rk hokd
b= 50 cm h= 80 cm d= 75 cm f'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2

RRAKARR R RARRRNA RN AR R kR AR KRR R AR Ak ek kA AR A kA ek kA A AR R kAR kA RkhhhhhkhkhhhhRhk

No. COMBINACIOHES DE AREA MR VCR E*I
LA cn”2 Ton-r Ton Kg-cm*®2
..ﬁh*ﬂ&ﬁiiﬁii***ﬂi*klkillﬂhihﬁkltiiiAiAiﬁkkhiikhkiﬁtﬁ!ﬂtkﬁt*ﬂttﬂl.!ﬂlkh&itihﬁlkl
1 -2 £8 10.14 27.79 8.35 8545.51E+07
2 Pt §#6 +1 38 10.77 29.45 8.50 8998.36E+07
3 4 26 11.40 31.11 B.65 9445.25E+07
4 -2 58 +1 =26 12.99 35.25 9.03 1054.82E+08
5 -3 #6 +1 =38 13.862 36.88 9.18 1097.53E+08
6 -5 #6 14.25 38.50 9.233 1139.86E+08
7 -3 #38 .21 40.96 9.55 1203.35E+08
8 -2 # 10 15.84 12.56 9.70 1244.44E+08
9 -2 #6 +2 48 15.84 42.56 9.70 1244.44E+408
kﬁtﬁi*iiii*ﬁhﬁ! AER R R A RN R AR AR AR RN AN KRR R A kR AN IR RN R AR AR AR R ARk RARAR R AR AR RA Nk

CONTINUA



AARNRRRAAARARNNAR KRN bR

D E

REFUERZO

TA LONGITUDINAL
D T Y L L e L e

b= 50 cm h= 80 cm

No. COMBINACIONES DE
VARILLA

-4

T HE A S e e T T Th e S TH T 2t W S S R e S e o R el o 5t e e M e S S i s M e T M e
L L L e L L e L L - L L L T T - - T W

[ A AR A

6

-
~

d= 75 cm f'ca 250 Kg/cm®2 £y= 4200 Kg/cm'2

* Rk kAhkk RhkhkkhkkAk dehkhdek
AREA MR VCR E*1

m" 2 Ton-m Ton Kg~cm"2
iliittk‘i!.kﬂ*i't"ﬂ*k*ﬁﬁﬁii*'ktiiﬁlﬁiit*iiAhktﬂﬁt.ﬂﬁi’i*iﬁ*'tiiﬁiﬂ***'*'iQﬁ.ﬁﬁkﬁ
+1 #8B 16,47 44.16 9.85 1285,.08Et08
1710 45.75 10.00 1325,28E+08
+1 4 10 18.06. 48.15 10.23 1385.75E+08
+1 46 18,06 48,15 10.23 1385,75E+08
+2 #87 _1B.69 49.72 10.38 1424,92E+08
+1 & 8. 19.32 51.29 10.53 1463.70E+08
19.95 52.84 10.68 1502.11E+08
o . 20.28 53.65 10.76 1522.07E+08
0+1 48 20.91 55.20 10.91 1559,92E+08
H2 086 20,91 55.20 10.91 1559.92E+08
+2 88 21.54 56.73 11.06 1597.41E+08
4148 22.17 58.26 11.21 1634.55E+08
2 22,80 59.78 11.36 1671 .35E+08
o 22.80 59.78 11.36 1671.35E+08
+1 4 10 23,13 60.58 11.44 1690,49E+08
+1 § 6 23.11 60.58 11.44 1690.49E+08
o 23.76 62.09 11.58 1726.79E+08
+3 §8 23.76 62.09 11.58 1726,79E+08
+2 &8 24.239 63.59 11.73 1762.77E+08
+1 §8 25.02 65.09 11.88 1798.44E+08
25.35 65.87 il.eC 1817.00E+08
25.65 66.57 12.03 18313,.80E+08
+2 4§10 25.98 67.35 12,11 1852.20E+08
+2 26 25.98 67.35 12.11 1852.20E+08
+3 #8 26.61 68.83 12.26 1887,11E+08
+2 88 27.24 70.30 12,41 1921.73E+08
o+1 § 12 27.24 70.30 12,41 1921,7JE+08
+1 &8 27.87 71.76 12.56 1956.06E+08
+1 # 10 28,20 72.52 12.64 1973.94E+08
+1 ¥ 6 28.20 72.52 12.64 1973.94E+08
0+1 #8 28.83 73.97 12.79 2007.B5E+08
+3 #6 28.83 73.397 12.79 2007.85E+08
+3 48 29.46 75.41 12,94 2041,49E+08
+2 # 8 30.09 76.85 13.09 2074.86E4+08
30.42 77.60 13.17 2092,24E+08
2+1 8 10 30.72 78.28 13.24 2107,.98E+08
+2 # 6 31.05 79.02 13.32 2125,22E+08
+2 # 10 31.05 79.02 13.32 2125.22E+08
0 31.68 80.44 13.47 2157.95E+08
+4 £ 8 31.68 B80.44 13.47 2157.95E+08
+3 §8 32.31 81.85 13.62 2190.43E+08
+1 # 10 33.27 82.98 13.84 2239.45E+08
+1 # 6 13.27 81.98 13.84 2239.45E+08
0o+2 8 33.90 85.37 13.99 2271.32E+08
+3 46 33.90 85.37 13.99 2271.32E+08
34.20 26.021 14.07 2286.11E+08
+ 1= 12 8.13 14.29 2334 .JGE+(6

VLU URNADRSALINONNALUVNARINOAAANOVNNNWUALUONABLWN SRR NA

10

3 5.16 88.
A ANR AR AR AR I AR A AR R ARA R AR AR A AR R AR AR AR AR AR KR AR KRN KR KA AR RRRRARRA AR kAR AR I kR
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TABLA

b=50 cm. h= 80 cm

DE

d= 75 cm

REFUERZO

E'e="250 Kg/cem™2

LONGITUDINAL
KRR R AR KRRk KRR KRR AR RAR AR R ARRKRRAR KRR A KRR KK AR KA RA KRR KRR AR AR AR A A RA A7

fy= 4200 Kg/cm"2

NN

No. .. COMBINACIONES DE

E*T
Kg-cm“2

LA cm2
ktﬁ***i*i*ﬁﬁﬁ*ﬁ*iiﬁﬂﬁﬂ*tﬂii*it*ﬁ*ﬁiiﬁ‘it*iﬁﬂﬁd ok mhkkhkhkh kR h Ak bk k ko k R Ak kA dkd &

57..-7 48
58 .-4 #8
59 -6 48
60 .- 4 10
61 .-7 #8
62 .- 6 #8
€ .- 2 § 10
64° .- 3 438
65 .- 5 10
66 -8 #8
-67 ..-5 #8
68 .- 4 410
69 .- 3 #§ 12
0 .- 4 ¢ 10
71 -4 48
72 .- 5 #1310
73 .- 4 #12
74 .- 3 § 10
75 .- 4 # 10
76 .- 6 # 10
77 .- 5 # 10
78 .- 3 § 12
79 .- 5 {10
.-6 #
-4 8

A

+ 4+t
VR HEON

+ 4
un

+
+
+
+
+

HUR RN

[ERSYSENEY]

e e e e

wamar g aam wotasamaa

AREA MR VCR
Ton-m
35.49 88.85 14,37
36.12 90.22 14.92
36,12 90.22 14,52
36,75 91.57 14.67
318,34 94,97 14.85
38,34 94,97 14.85
38,64 95,60 14,85
38.97 96.10 14.85
39.60 97.62 14.85
40.56 99,62 14.85
41.19 100.93 14.85
41.82 102,23 14,85
42,12 102.84 14,85
43,08 104.80 14.85
44,04 106.74 14.85
44,67 108,00 14,85
45.60 109.86 14.85
46,56 111.75 14,85
46,89 112.40 14.85
47.52 113.63 14,85
49,74 117.91 14.85
50.04 118.48 14,85
51.00 120.29 14.85
52,59 123,26 14.85

53,52

124.98

2350.72E+08
2381.79E408
2381.79E+08
2412.63E+08
2489.52E+08
24689.52E+08
2503.87E+08
2519.61E+08
2549.50E+08
2594,.65E+08
2624.04E+08
2653.21E+08
2667,06E+08
2711.01E+08
2754.57E+08
2782.91E+08
2B24.42E+08
2866.87E+08
2881.36E+08
2908,.91E+08
3N04.64E+08
3017.42E+08
3058.08E+08
3124.60E+08
J163.06E+08

8 1 .85
ttkiﬁiQﬁu‘iﬂtﬁttitkﬁ**ﬁtﬁitltaiiiitiktﬁﬁittnttttunﬂiﬂAiiAAAkkiktk*ﬁtﬁAQﬁkataat'i
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 9.88cm°2
As max= 53.57cm"2

1.5 FR b d (f*c) 0.5~ 63.64Ton
2 FR b d (f*c)"0.5= B4.85Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



TABLA DE REEFUER 20 LONGITUDINAL
n*nAutnnunxnunnnnunnnna.“uuHmnn*nu-nunuunn*uuu
) ’b= 50.cm. h= 80 cm d= 75.¢cm - of'c=:300 Kg/cm"2 fy= 4200 Kg/cm™2
- ﬂiﬁitlkii*iiii*t*iiﬁ*ﬁ*ﬂﬁ*ii*'*t*ﬁiiiﬁiﬁiitl-tiﬁ**ii*ﬁih*ﬁ***ﬁi**t*iit*h*kk*ﬂithi

No, = COMBINACIONES DE. 0D AREA MR VCR E*I

L - VARILLA cm®2 Ton-m Ton Kg-cm*®2

S okkkRk * * A xttﬁi*ﬁﬁ*iﬂi*ﬂﬁ!ii***ﬂ*iiikiiﬁiitiiﬂ**nt*t
',1A I N 11,40 . - 31.31 9.47 9571.98E+07
anl= 27088 1 86 12.99 35,51 9.89 1069 .89E+08
3 3f 60+ 1 8 13,62 37.17 10.05 1113.62E+08
L4 54 6 E 714,25 38.82 10.22 1156,88E+08
5 1 #8 15,21 41.32 10.47 1221.88E+08
6 274710 15.84 42.95 10.63 1263.97E408
7 2.6 +2 f8 15,84 42.95 10.63 1263.97E408
8 4 #6.+1 ¢4 8 16.47 44.58 10.79 1305.62E+08
o 6 #:6 . 17.10 46.20 10.96 1346.8B5E+08
10,2 §8. 41 # 10 18.06 48.66 11,21 1408 .B9E+08
A1 .23 4 8. +1 §6 18.06 48.66 11.21 1408.89E+08
1203 #6. +2 § 8 18.69 50.27 11.37 1449.10E+08
13 i 5. 4.6+ 1 §8 19.32 51.87 11.53 1488.93E+08
S14 =7 46 19.95 53.46 11.70 1528, 3SE+08
157448 20,28 54.29 11.78 1548.91E+08
;16,2 #10+ 1 &8 20,91 55.88 11.95 1587.82E+08
17 -3 #8742 §6 20.91 55.88 11.95 1587.82E+08
18 54 #6.+2 §8 21.54 57.46 12.11 1626.38E+08
19..-6 46 +1 468 22.17 59.03 12.28 1664 .59E+08
20 .- 2 412 60.59 12.44 1702.48E+08
“21...-8 46 60.59 12.44 1702.48E+08
22 .-3 48 +1 # 10 61.41 12.53 1722.19E+08
23 .-4 #8 +1 §6 61,41 12.53 1722.19E+08
24 -3 410 62.97 12.69 1759.5BE+08
25 .<3 #6 +3 48 62,97 12.69 1759.58E+08
26 -5 46 +2 #8 64.52 12.85 1796.65E+08
27 .7 #6 +1 #8 66.06 13.02 1833.42E+08
28 .- 5 §8 66.87 13.10 1852.56E+08
29 -9 #6 67.60 13.18 1869.88E+08
30 .-2 48 +2 ¢ 10 68.40 13.27 1888.86E+08
31 -4 #8 +2 #§6 68.40 13.27 1888.86E+08
32 .-4 46 +3 48 69.93 13.43 1924.88E+08
33 -6 §#6 +2 48 71.45 13.60 1960.61E+08
34 -2 §10+ 1 § 12 71.45 13.60 1960.61E+08
15 -8 #6 +1 #8 72,97 13.76 1996.06E+0B
36 -4 #8 +1 # 10 73.76 13.85 2014.52E+08
37 -5 486 +1 46 73.76 13.85 2014.52E+08
38 .-3 #10+1 £8 75.26 14.01 2049.55E+08
39 .-4 §#8 +3 46 75.26 14.01 2049.55E+08
40 .-5 #6 +3 38 76.76 14.17 20B4.31E+08
41 .- 7 #6 +2 48 78.26 14,24 2118.B1E+08
42 .~ 6 48 79.04 14.42 2136.78E+08
43 -2 #12 +1 # 10 79.75 14.50 2153.06E+08
44 .-5 §8B +2 §6 80.52 14.59 2170.89E+08
45 .- 3 # 8 +2 # 10 80.52 14.59 2170.89E+08
46 .- 4 2 10 82,00 14.75 2204,7SE+08
47 -4 B 6 +4 48 31.68 82.00 14.75 2204.75E+08

B g e O T TR TS LT T
CONTINUA



ThH B LA D E REFUERZO
R e R A e s L e T ]

b=-50 cm h=80cm d= 75 cm

f£'e= 300 Kgsem™2

LONGITUDIUNAL

fy= 4200 Kg/cm"2

ARERR R KRR ARRIERA AR RN AR AR AR RRRRA R EAN RO R R AR R RARRRRRR SRR AR AR AR AN NS d

lo. COMBINACIONES DE
VARILLA

E*I
Kg-cm®2

m"2 T I Ton
Kk kR RRI AR R A kAR Ak kR A Rk kA e kRN R AN A A AR Rk Ak kR Ak A Ak kR Ak kR Ak Rk Ak kok b

6 #6 +3 ¢8
5 48 +1 #10
6 £8 +1 6
3 #10+2 78
s 48 °+3 46
3. # 12
3. #1041 #1212
7. #.8
448 +2 #10
6. 48 +2 #6
4810+ 1 4.8
7048 +1 46
6 48 °+1 410
2410 42 #12
3-48 +3 %10
5410
8 &8
. 5% 8+ 2° 4 10
66 =4 #10+2 48
(67 -3 #1127+ 1 410
68 -4 ¥ 10+ 1 412
69 .- 4 #8B +3 410
70 .-5 #10+1 §8
71 -4 #1212
72 .- 3 #10+2 412
73 .- 4 410+ 3 8
74 .- 6 # 10
75 -5 # 10+ 2 4§ 8
76 .~ 3 ¢12+2 § 10
77 .- 5 310+ 1 § 12
7 -6 410+ 1 &8
79 -4 E12+1 410
80 .-4 #10+ 2 #12
81 .-5 # 12

AREA MR VCR
32.31 83.47 14.92
33,27 85.71 15,17
33.27 85.71 15,17
33.90 87.16 15.33
33,90 87.16 15,32
34.20 87.85 15,41
35.16 90.06 15,66
35,49 90.81 15,74
36.12 92.25 15.91
36.12 92.25 15,91
36.75 93,68 16.07
38,34 97.25 16.27
38.34 97,25 16,27
38.64 97.92 16.27
38.97 98,66 15.27
39.60 100.06 16.27
40.56 102.18 16.27
41.19 103.57 16.27
41.82 104.95 16.27
42.12 105.60 16.27
43.08 107.69 16.27
44.04 109.76 16.27
44,67 111,11 16,27
45.60 113.09 16.27
46.56 115,13 16.27
46.89 115,82 16,27
47.52 117.15 16.27
49.74 121,76 16.27
50.04 122.38 16.27
51.00 124.34 16.27
52.59 127.87 16,27
53.52 129.44 16.27
54.48 131.35 16,27

57.00

136.31

2238.37E+0B
2289.11E+08
2289.13E+08
2322.14E+08
2322.14E+08
2337.77E+08
2387.47E+08
2404.43E+08
2436.64E+08
2436.64E+08
2468.6IE+08
2548,42E+08
2548.42E+08
2563.33JE+08
2579.67E+08
2610.71E+08
2657.61£+08
2688.17E+08
2718.52E+08
2732.91E+08
2778.65E+08
2823.96E+08
2853.46E+08
2896.69E+08
2940.90E+08
2956.01E+08
2984.72E+08
3084.56E+08
31097.89E+08
3140.32E+08
3209.79E+08
3249.97E+08
3291.10E+08
3397.46E+08

1 1
ARRK KRR AR KA IR RRARRARA RN AR AR RKAFAI IR RN R A AR AR AR AR RN E R AR AR AR AR AARE AR A RAR RN RN R
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 10.8Jcm"2
As max= 64.29cm" 2

1.5 FR b d (f*c) 0.5= 69.71Ton
2 FR b d (f*c¢) "0.5= 92.95Ton
FR=0,9 PARA MOMENTO FLEXIONANTE

-8 PARA FUERZA CORTANTE

h > 70

cm



TABLA D E ESTRIBOS
KRARRRIAKR R AR R KRR IR RR IR AR KRR RARI KRR R AR A RRN AR RN AR KRR A AR R AR N R AR R AR NR AR PR A AR

b= 50 cm , h= 80 cm d= 75 ¢m FR=0 .8 ESTRIBOS DE DOS RAMAS
KR AR AR AR AR AR R AR R AR AR R R AR RAR RN R AR IR AN R R AR AR AR R R AR AR R AR AR ARk ARk ARk kA A d
i s 2 W5 13 4
iiﬁihiﬂliﬁﬂﬁi*tiI"iilﬁ:ki.tiiﬁil*i***kitit*'t.t*ﬁit..!kihil*'ktﬁtiﬂ:tti‘iikiﬁ'.l
5.00cm 49.39Ton 71.57Ton
7.50cm 32.93Ton 47.71Ton 85.34Ton%
10,00cm 24.70Ton 35,78Ton 64.01Ton
12.50¢cm 19.76Ton 28.63Ton 51.21Ton
15.00cm 16.46Ton 23.86Ton 42.67Ton
17.50cm 14.11Ton 20.45Ton 36.58Ton
20.00cm 17.89Ten 32.00Ton
22.50cm 15.90Ton 28.45Ton
25,00cnm 14.31Ton 25.60Ton
27.50cm 23.28Ton
30.00cm 21.34Ton
32.50cm 19.69Ton
35.00cm 18.29Ton
37 17.07Ton
ERARR AR RN KRR AR A A R AR AN AR R AR R R Ak AR A AN AR AR AR AR R R AR R A AN AR N AR ARk R AR ARk R kAR R AR d
18.82¢cm 27.26cm 48.77cm
LR R ey s E EE  E T Yy
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm'2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm 2 para Est.#2.5,%3,#4 as= 5.24E-02cm"2/cn
S = sep. de Est, 1.5 as= 7,86E-02cm™2/cn

SM =FRAv fy / ( 3.5b )
* REVISAR Vu < 2 FR b d ( fc* ) 0.5



TN LA— DE R'E UERZO ON'GITUDINA
uun“nuutnA*uunnnnnnuuanu*nuununuauuunannunuu
“b=.50 cn’ h="90 cm i d=,85 cm . fic="200, Kg/cm"2 fy= 4200 Kg/cm™2
FEITEN R e e e e AT

COHBINACIONE DE CLMREAC MR VCR E*I
- : b VARLL : cm® “Ton=m Ton Kg-cm"2

ktﬁ’i!ﬁﬁkﬁiﬁ.**ii.!tt***ﬁkﬁQﬁﬁﬁﬁﬁittﬁiiititiﬁt.iﬂ-ﬁi*i*t*iﬁ*ikttitk**tﬁ.iiki'iﬁﬂt
248 .-31.38 8.18 1005.11E+08
27§06 T133.25 8.31 1055, 69E+08
4.4.6 ¢ 35.11 8.44 1105.41E+08
- 2- 4’8 39.77 8.78 1227,26E+08
346 41.60 8.92 1274 .20E+08
5. §°6° 43.41 9.05 1320.43E+08
34 46,17 9.25 1389.56E+08
2§10 50 47.96 9.39 1434.09E+08
2 46 2 47.96 9.39 1434.09E+08
= LSt BT 5 S It 49.75 9.52 1478.00E+08
6 .6 . §1.53 9.65 1521,30E+08
2 7§88 +1 §'10 18.06 54.22 9.86 1586.17E+08
348 +1 16 18.06 54.22 9.86 1586.17E+08
347674727748 18.69 55.97 9.99 1628.02E+08
5. #6.°¢:1 §8 19.32 57.72 10.13 1669.13E+08
786 : ’ 19,95 59.45 10.26 1710.12E+08
4~ 48 20.28 60.36 10.33 1731.23E+08
2185 =124 10+ 1 48 20.91 62.08 10.46 1771.29E+08
19 =34 8- +2 46 20.91 62.08 10.46 1771.29E+08
200°.=4:K 6 +2 §8 21,54 63.79 10.60 1810.82E+08
20 -6 16 +1 ¢8 22.17 65.49 10.73 1849.87E+08
22 .- 2.4 12 22.80 67.19 10.87 1888.45E+08
23 -8 §6 22.80 67.19 10.87 1888.45E+08
24 -3 8 +1 4§10 23.13 68.07 10.94 1908.48E+08
25 -4 §8 1 46 23.13 68.07 10.94 1908.48E+08
26 .- 3 410 23.76 69.75 11.07 1946.38E+08
27 -3 §6 3 ¢8 23.76 69.75 11.07 1946.38E+08
28 -5 §6 +2 48 24.39 71.42 11.20 1983.85E+08
29, .~ 7 K6 +1 %8 25.02 73.08 11.34 2020.50E+08
36..-5 #8 25.35 73.95 11.41 2040.14E+08
31 .-9 §6 25.65 74.73 11.47 2057.53E+08
32 -2 #8 +2 {10 25.98 75.59 11.54 2076, 56E+08
33 -4 #8 +2 #6 25.98 75.59 11.54 2076.56E+08
34 -4 #6 +3 48 26.61 77.23 11.68 2112.58E+08
35 -6 #6 +2 8 27.24 78.86 11.81 2148.22E+08
36 .~ 2 § 10+ 1 & 12 27.24 78.86 11.81 2148.22E+08
37 .-8 #6 +1 §8 27.87 80.48 11.94 2183.47E+08
38 .- 4 #8 +1 410 28.20 81.32 12.01 2201.79E+08
19 -5 8 +1 ¢6 28.20 81.32 12.01 2201.79E+08
40 .- 3 #10+1 48 28.83 82.93 12.15 2216.49E+08
41 .- 4 48 +3 {6 28.83 82.93 12.15 2236.49E+08
42 -5 §6 +3 §8 29.46 84.52 12.28 2270.82E+08
43 -7 §6 +2 48 10,09 86.11 12.42 2304.80E+08
4 .- 6 #8 30.42 86.94 12.49 2322.47E+08
45 .- 2 #1212+ 1 §10 30,72 87.69 12.55 2338.44E+08
i6 -5 #8 +2 #6 31.05 89,51 12.62 2355.93E+08
47 .~ 3 # 8 2 31.05 88.51 12.62 2355.93E+08
Ahkh kAR KRRk R AR AR Rk kR kh Ak hkhh ki h kA sk hhkhh kAR A Ak hhhhhhhhhhhk kbbb hid

CONTINUA




TABULA

b="50.cm.. h=-90.cm

DE

d=.85.cm

REFUERZO

LONGITUDINAL
R e e T et

fy= 4200 Kg/cm"2

AR AR AR AR AR AR AR I I RAR R AR R R AN AR AR AR AR AR R AR R R AR AN RN E R AR R KRR bRk R R kR AR
No. COMBINACIONES DE

ExI
Kg-cm™2

VARILLA cm Ton-m Ton
AR RN KA R AR AR RN R A AN AR AR AR A A AN R RN AR R R R R A AR R RN RN AR R R A RN AR R ANRA AR AR AR kAR

-
¥

4

a
~N
AR R I NI

NBUDNBALABRVWUNONARDSLWLITLSANG S

¥

ot I S e e O ke 2k S M S e N e e e e B

1o

+ +FE4+ At

-

PR
WN NN

+ bt

++

[EEXFOTEITFS

LN LRSS

Ao ®
o

MWD A Wem AN 2 T kg
I
o

EEEL T LT
b
~

12
48

f'c= 200 Kg/cm™2
AREA MR VCR
31.68 920.07 12.75
J1.68 90.07 12.75
32,31 91.63 12.89
33.27 93.98 13.09
33.27 93.98 13,09
33.90 95.51 13.22
33.90 95,51 13.22
34.20 96.23 13,29
35.16 98.54 13.49
35.49 99.33 13.56
36.12 100.82 13.70
36.12 100.82 13.70
36.75 102.31 13.83
38.34 106.023 14.17
38.34 106.03 14.17
38.64 106.72 14.23
38.97 107.48 14.30
39.60 108.93 14.44
40.56 111.12 14.64
41.19 112.54 14.77
41.82 113.95 14.91
42,12 114.62 14.97
43.08 116.75 15.05
44.04 118,86 15.05
44.67 120.23 15.05
45.60 122,24 15,05
46.56 124.29 15,05
46.89 124.99 15.05

.52 126.32 15,05

2389.06E+08
2389.06E+08
2421 .86E+08
2471.24E+08
2471.24E+08
2503.25E+08
2503, 25E+08
2518,38E+08
2566.36E+08
2582 ,70E+08
2613, 66E+08
2611,66E+08
2644.34E+08
2720.54E+08
2720.54E+08
2734.71E+08
2750,26E+08
2779.72E+08
2824,11E+08
2852.93E+08
2881.50E+08
2895, 01E+08
2917.91E+08
2980.2GE+08
3007.77E+08
3047,95E+08
31088.94E+08
3102.91E+08
3129.42E+08

AR AR AN R AR AR P RN R AR RN AR AR N R R R AR R R AR R AR R AR A PR AR AR A Ak ARk kbR kR ARk AR Ak hkh kAN
EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 cm

As min= 10.02cm™2
As max= 48.57cm"2

1.5 FR b d (f*c)"0.5= 64.51Ton
2 FR b d (f*c)°0.5= 86.01Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



E R Z

I £'e=:250 Kg/cem"2

T A D'E R.E; LONGITUDINAL
kittﬁitﬂkttk*itthiﬂt*tt‘ihkiﬂ iﬂla&itﬁtﬂﬁttﬁnﬁﬁihiﬁkﬂ*kitixtiii*tiaﬁitl*tiittt*t

COHBINACIONES/DB MR VCR

: e ~VARILLA - Ton-m

Akkkkhhk Rbetebed

: 16 35.41 9,44
4. 40.16 9,82
406 42.03 9,97
4.6 . 43,89 10.22
i.8 L 46.71 10.38
210 : 15.84 48.55 10.50
#6542 4.8, 15.84 48,55 10.50
#6:.4:1.°4.8" 16.47 50.38 10,64
£6 S lani 17.10 52.21 10.79
LB+ 1§10 18.06 54.98 11,02
11 3.4.87+ 146 18.06 54.98 11,02
12 386 ¢2 18 18.69 56.79 11.17
.13 s.§6 +1.18 19.32 58.59 11.32
.14 7.4.6 . 19.95 60.38 11.47
15 418 20.28 61.32 11.55
16 2 §10+1 48 20.91 61.10 11.70
17 348 +2 36 20.91 63.10 11.70
18 4 36 +2 i8 21.54 64.88 11.85
19 6 6 +1 18 22.17 65.64 12.00
20 2 112 22.80 68.40 12.15
21 8 §6 22.80 63.40 12.15
22 3 §8 +1 4§10 23.13 69,32 12.23
23 4 ¢#8 +1 §i6 23.13 69,32 12,23
24 3 ¢ 10 23.76 71.07 12,38
25 .-3 46 +3 §8 23.76 71.07 12.38
26 .-5 £6 +2 18 24.39 72.81 12.53
27 -1 46 +1 ¢38 25.02 74.54 12.68
28 s 48 25.35 4 s
29 9 &6 25.65 .83
30 2 #8 +2 #10 25.98 77.17 12.90
31 4 48 +2 6 25.98 77.17 12.90
32 45 i6 +3 48 26.61 73.89 13.05
33 6 #6 +2 i8 27.24 80.59 13.20
34 .-2 410+1 §12 27.24 80.59 13.20
35 .-8 46 +1 28 27.87 82.29 13.35
36 4 §8 +1 %10 28.20 83.18 13.43
37 s §8 +1 46 28.20 83.18 13.43
38 3 #10+1 %8 28.83 84.87 13,58
39 -4 §8 +3 %6 28.83 84,87 13.58
40 .-5 6 +3 48 29.46 86.55 13.73
41 .-7 =6 +2 48 30.09 88.22 13.88
42 6 8 30.42 89.10 13.96
43 2 # 12+ 1 # 10 30,72 89.89 14.03
44 .-5 §8B +2 %6 31.05 90.76 14.11
45 -3 = 8 +2 =10 31.05 90.75 14.11
W6 -4 = 10 31.65 L42 14.26
4T -4 +3 sz 31.68 92 a2 14.26

fy= 4200 Kg/cm~2
AAAR R AR R AR RARN AR R RN R NN R kR kA hhh

E*I
Kg-cm®2

BRRANERARIR R RN RRARRARRR AN R

1235.41E+08
1381.28E+08
1437.92E+08
1493.94E+08
1578.14E+08
1632, 68E+0B
1632.68E+08
1686.65E+08
1740,09E+08
1820.52E+08
1820.52E+08
1872.67E+08
1924.32E+08
1975.51E+08
2002.13E+08
2052.61E+08
2052.61E+08
2102.64E+08
2152,24E+08
2201.41E+08
2201.41E+08
2227.00E+08
2227.00E+08
2275.54E+08
2275.54E+08
2323.6BE+08
2371.42E+08
2366, 27E+08
2418.78E+08
2443.43E+08
2443.43E+08
2490.22E+08
2536.64E+08
2536.64E+08
2582,.70E+08
2606.69E+08
2606, 69E+08
2652.22E+08
2652.22E+08
2697.40E+08
2742.25E+08
2765.62E+08
2786.,78E+08
2809.97E+08
2809.97E+08
2654 .00E+08
2854 .00E+08

Aiiki.ﬁli*ﬂk*AAAAQ‘QA.llii&kﬂiliAk:ilaatakhkiﬁllkﬁikAkktﬁiﬁﬁihkﬂ.ltkkkiﬂtiiiﬂiki
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A T'A B LA D.E.. REFUERZO LONGITUDINAL

iii*i**i**tt*iiﬂitilﬂ*itiﬁ*ii.ﬂiiﬂﬁiﬁAﬁ!ﬁ*kh*liiﬂ.tikiitﬁi*k*i*iii.
b= 50‘cm h=~ 80 cm _d= 85 cn £'c= 250 Kg/cm™2 fy= 4200 Kg/cm"2

i**t*li ittiiik\\litﬁitiiﬁQﬁit‘lﬂ'ﬁix\ttﬁdtiiitﬁﬁiik‘i*ﬁt*ttkti'ﬁittiti*ﬁtﬁiﬁitﬂﬁﬁ

Hc.' COMBINACIONES DE )\REA MR VCR E*I
cm°2 Ton-m Ton Kg-cm"2
kiiklﬂ*iﬁ**"ﬁik*kt.l*ﬁx.ikﬁﬁ'.ﬁﬂ*ﬁﬂitkilt‘Rik‘iﬂiki**ﬂ*iﬁilkﬁ*kﬂ*ttﬁ*ﬁtkﬁ*tiﬁlﬁ
-6, . #'6 +3 48 32,31 94.06 14.42 2897.71E+08
=5 48 41 410 33.27 96.5G6 14.64 2963,73E+08
-6 #8 +1 46 33,27 96.56 14.€4 2963.7JE+08
=38 10 4+ 248 33.50 28.19 14.79 3006.6BE+0B
=5 §8 +3 46 33.920 98.19 14.79 3006.6BE+08
=3 §12 34,20 98.96 14.86 3027.02E+08
=3 £10 + 1 412 35.16 101.42 15.09 3091.6BE+08
7.8 8 | 35.49 102.27 15.16 3113.75E+08
W= AT HB 2 #10 36.12 103.87 15.31 3155.G7E+08
6 F B A2 46 36.12 103.87 15.31 3155.67E+08
o= 4 031 1.48 36.75 105.47 15.46 3197.31E+08
=T 8 L6 38.34 109.46 15.84 3301.19E+08
60 810 4010 38,34 109.46 15.84 3301.19E+08
£ 4100+ 720 §#12 38.64 110.21 15.91 3320.59E+08
Ol . B+ 3 410 38.97 111.03 15.99 3341.87E+08
] 10 - 39.60 112.59 16,14 3382.30E+08
=8 48 40,56 114.96 16.37 34423.40E+08
-5.°48 +2 410 41,19 116.50 16.52 3483.18E+08
4. #1042 4§ 8 +1.82 118.01 16.67 3522.72E+08
=3 - #12+1 %10 42.12 118.76 16.74 3541.46E+08
=4 810+ 1 #12 43,08 121.08 16.83 3601.05E+08
-4 48 +3 410 44.04 123.39 16.83 3660.09E+08
~5 410+ 1 %8 44.67 124.89 16.83 3698.55E+08
4§12 45.60 127.09 16,83 3754 .89E+08
-3 R10+2 #£12 16,56 129.35 16.83 3812.53E+08
-4 310+ 3 E 46,89 130.12 16.83 3B32.23E+08
~ 6 # 10 47.52 131.59 16.83 31869,66E+08
-5 #10+2 48 49,74 136.71 16.83 3999.86E+08
-3 # 12+ 2 3§10 50.04 137.39 1€.83 4017.25E+028
-5 X410+ 1 4§12 51.00 139.57 1€.82 4072.60E+08
-6 F10+1 &8 52.59 143.14 16,83 4163,24E+08
-4 412+ 1 €10 53.52 145.21 16.83 4215.67E+08
-4 810+ 2 412 54.48 147 33 16.83 4269,35E+08
-] -5 §12 57,00 52.80 16.83 4408.19E+08
ik!iﬁ.ﬁlllA*k!ﬁﬂlli!lﬁiﬁlik&ﬁklik*h*klﬁhiiiﬁtﬂitlihiiikiﬁkii*iiii*"*iﬂi‘lklktﬁi
As min= 11.20cn°2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 60.71cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5= 72.12Ton
2 FRb d (fL*c) 0.5= 96.17Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
Fi=0.8 PARA FUERZA CORTANTE



T.A B'LA D.E REFUERZO LONGITUDINAL
tiikﬁkkiii'*'k***ﬁﬂiﬁiii**hﬁtkﬁﬂtiﬁ*kiit.*Rﬁﬁikﬂiﬁ*ﬁi'ﬁkﬁkiti*i*k**tﬁ*ﬂ*tﬁ!*khkt
b="50_cm h=.90 cm . d= 85 cm file= 300 Kg/cm®2 fy= 4200 Kg/cm"2
N tkliiiﬁtﬁiﬂkﬁ****ii'ﬁ‘ﬂﬁiiﬁktikﬁiﬁﬁﬁﬁﬂﬂﬁ*k(*Akl*ki*i**iﬁiikiikti*.k*iﬁihﬁﬁ*it*ii

L No.- COMBINACIONES DE AREA MR VCR E*I
¥ VARILLA cm®2 " TPon-m Ton Kg-cm™2

%i * A *hk khk Ak ko ke kR hhh bk ke khhhkhhkhkhkk
1 24 84146 12,99 40.42 10.75 1399.86E+08
2 346 +1 48 13.62 42.32 10.92 1457.71E+08
3 5746 14.25 44,20 11.08 1514.94E+08
B A 3408 3 15.21 47.07 11.33 1601.03E+08
-5 274100 - 15.84 48.94 11.50 1656.82E+08
6. 2R 6 +20 £ 15.84 48.94 11.50 1656.82E+08
7 4 46 +1 #8 16.47 50.81 11.66 31712.06E+08
8 6. #.6- 17.10 52.67 11.82 1766.78E+08
9. 2.8 +1- #10 18.06 55.49 12.07 1849.17E+00
3§ 8.+ 1. 46 18.06 55.49 12.07 1849.17E+08
346 . +.2 %8 18.69 57.33 12.24 1902.62E+08
586 + 1 %8 19.32 59.17 12.40 1955.59E+08
7 6" 19,95 61.00 12.57 2008.09E+08
4 #8 20.28 61.96 12.65 2035.41E+08
2410 +1 #8 20.91 63.78 12.82 2087.23E+408
348 +2 §6 20.91 63.78 12,82 20B7.23E+08
4 #6 +2 {8 21.54 65,60 12.98 2138.60E+08
‘646 +1 {8 22.17 67.41 13.14 2189.55E+08
2 412 22.80 69.21 13.31 2240.08E+08
8 %6 22.80 69.21 13.31 2240.08E+08
348 +121 #10 23.13 70.15 13.39 2266.3BE+08
4§88 +1 §6 23.13 70.15 13.39 2266.38E+08
3. §10 ) 21.76 71.95 13.56 2316.29E+08
3. 46 +3 48 23.76 71.95 13.56 2316.29E+08
5 §6 +2 {8 24.39 73.74 13.72 2365.80E+08
7. 086 - +1 48 25,02 75.52 13.89 2414.93E+08
S § 8 25.35 76.45 13.97 2440.51E+08
9. §6 25.65 77.29 14.05 2463.67E+08
2" 48 +2 §10 25,98 78.22 14.14 2489.06E+08
4 48 +2 6 25.98 78.22 14.14 2489.06E+08
486 +3 #8 26.61 79.99 14.30 2537.24E+08
6 '#6 +2 {48 27.24 81.75 14.46 2585.06E+08
2747107+ 412 27.24 81.75 14.46 2585.06E+08
8 #6 +1 38 27.87 83.50 14.63 2632.53E+08
4 #8 + 1 4§10 28.20 84.42 14.71 2657.26E+08
-5 §8 +1 #6 28,20 84.42 14.71 2657.26E+08B
"37°°.-3 410+ 1 48 28.83 86.16 14.88 2704.20E+08
B ..-4 #8 +3 §6 28.83 B86.16 14.88 2704.20E+08
39 .-5 46 +3 &8 29.46 87.90 15.04 2750.81E+08
40 -7 #6 +2 48 30.09 89.63 15.21 2797.08E+08
41 -6 # 8 30.42 90.54 15.29 2821.19E+08
42 -2 #12+ 1 {10 30.72 91.36 15,137 2841.03E+08
437 -5 #8 + 2 J1.05 92.26 15.46 2866.97E+08
44" .- 3 k8 +2 §1210 J1.05 92,26 15.46 2B66.97E+08
45 .- 4 410 31.63 93.98 15.62 2912.43E+08
‘46 .- 4 #6 + 4 8 31.62 03.98 15.62 2912.43E+03
47 6 #6. + 3 3 32.31 95.69 15.78 2957.59E+08

l*ti***i**kiti*ﬁi*t*itii*k**tikltit*iktﬁtﬁtkﬂkkkﬁkit**iiaiiitiiittiiit*ﬁiﬂ**i*ii
CONTINUA



§

TA.BLA

DE

d=.85 cm

REFUERZO

Eice= 300 Kg/cm~™2

. LONGITUDINAL

.ii#kit**iﬁiiﬁkiﬁQﬁkﬁiﬂkﬁ.Qtikii'kﬂitit.ttﬁitAtiihiiﬁiit*.ﬂﬂ.ittiﬂﬁﬂk*k*ﬁil*i.li
- b= 50.cm. h= 90 cm

WRRRR AR R AR AR RRRRR AR IR R RN AR R R R AR R RN N RA R AR Rkt Rk AR Rk Rk Ak bR bk kA& A &

fy= 4200 Kg/cm"2

E*IL
Kg-cm®2

3025.80E+08
3025.80E+08
3070.19E+08
3070.19E+08
3091.23E+08
3158.10E+08
3180.93E+08
3224 .31F+08
3224.31E+08
3267.41E+08
3374.97E+08
3374.97E+08
3395.08BE+08
3417.13E+08
3459.02E+08
31522.37E+08
3563.63E+08
3604.64E+08
3624.08BE+08
3685.93E+08
3747.23E+08
3787.17E+08
3845.70E+08
3905.61E+08
1926.08E+08
3965.01E+08
4100.46E+08
4118.56E+08
4176.18E+08
4270.59E+08
4325.23E+08
4381.19E+08

Yo, COMBINACIONES DE AREA HR VCR
VARILLA cm® Ton-m
T L LT T T T
48 .- 85 # + 1 § 10 33.27 98,28 16,03
49 .- 6 #8 +1 {6 33.27 98.28 16.03
S0 .~-3 #1104+ 2 ¥ 8 33.90 99.98 16.20
51 ,-5 28 +3 ¢6 33.%0 99.98 16.20
$2 .-3 § 12 34.20 100.78 16.28
53 .-3 #10+1 #1212 35.16 103.35 16.53
54 .-7 §8 35,49 104,23 16.61
55 .- 4 #8 +2 #§ 10 36.12 105.90 16.77
56 .- 6 #8 +2 §6 36.12 105.90 16.77
57 .-4 $#10+1 &8 36.75 107.57 16.94
68 .- 7 48 +1 §6 318,34 111,75 17.35
59 .-6 #8B +1 # 10 38.3 111.75 17.3S
60 .-2 #1104+ 2 # 12 38.64 112,53 17.43
61 .-3 #8 +3 %10 318.97 111.39 17.52
62 .-5 410 39.60 115.03 17.68
63 .-8 #38 40.56 117.52 17.93
64 .-5 §8 +2 #10 41.19 119.14 18.09
65 .~ 4 #$10+2 438 41.82 120.76 18.26
66 .-3 #1124+ 1 {10 42.12 121,52 18.34
67 .- 4 §10+ 1 § 12 43.08 121.97 18.44
68 .-4 $8 +3 #1210 44.04 126.41 18.44
6% .-5 #1310+ 1 ¢8 44.67 128,00 18.44
70 .- 4 # 12 45.60 130,33 18.44
71 .= 3 #10+ 2 #1212 46.56 132.73 18.44
72 .- 4 §10+3 §8 46.89 1331.55 18.44
73 .- 6 # 10 47.52 135.11 18.44
74 .-5 #10+2 §8 49.74 140.56 18.44
75 .- 3 § 12+ 2 § 10 50,04 141.29 18.44
76 .-5 410+ 1 § 12 51.00 143.62 18.44
77 -6 #1104+ 1 48 52.59 147.45 18.44
78 -4 #12+1 4§10 53.52 149,67 1B.44
79 -4 §10+ 2 # 12 54.48 151.95 18.44
[} -5 #12 157, 18.44

4526.02E+08

8 1 57.
P T T S S SO S S SIS S SR s DR 1
EL VCR SE REDUJO UN 30 %,YA QUE;

As min= 12.27cm"2
As max= 72.86cm"2

1.5 FR b d (£*c)“0.5= 79.01Ton
2 FR b d (f*c)"0.5=105.35Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



’I‘I\BLI\ DE ESTRIBOS
FRHRA KRR AR R RRRAEFE AR KRR AR AR AR A KRR I RARARAT KRR AR R R Rk kR AR A RARRE R AR AR R
b=.50cm: .. h= 90.cm: d= 85.cm . 'FR=0..8 - ESTRIBOS DE DOS RAMAS
: i**tﬁﬁk*ii**k*-ﬁiﬁQQ—i*t‘\ﬁ***t*ﬁtit‘t*i-'i*tk*l*ikﬁ*i*iﬁﬁitt**ﬁkkntﬂxﬁﬂttniﬂttt*ia*

y S §2. % 32,5 43 #4
Qt*iiiiﬂi.it*'kti*iﬁi****t****ﬁi.ikkt**i*Q*ttﬂﬁiﬁﬂti*ﬁ'ii*tﬁiii*ﬁ**ﬁiithiiiﬁﬁ*‘t

~.5.00¢Cm I SIREAT 55.98Ton .- Bl.,11Ton
E 7.80em o T L F+37.32Ton h 54.07Ton 96.72Ton*
1¢.00¢em . .. . - 2. 27.99Ton 40.56Ton 72.54Ton
- -12.50cm DI :::22,39Ton . 32,44Ton 58.03Ton
s 6. 00em el L i st S Rer1 8766 ToN R 27.04Ton 48.36Ten
2 17,50cm . - 15.99Ton: 23.17Ton 41.45Ten
20.00enm : : 3 ¢ - 20.28Ton 36.27Ton
22.50em e 18.02Ton 32.24Ton
25.00cm 3 ST 16,22Ton 29.02Ton
27.50cm . . . 26.38Ton
30.00cm- . E Ll . 24 .18Ton
32.50em : 22.32Ton
35.00cm - & 20.73Ton
37.50¢cm N 19.34Ton
40.00cm 18.14Ton
42.50cm 17.07Ton
iﬁiﬂﬁi'ﬁﬁ*tlttﬁ*R*ih*ﬁﬁﬁﬁ.'kﬁ*iﬁi*iiitti.i*iliﬂi’i*il*iikﬁk.iiﬂiiiﬁﬂ*hiktﬂt*ﬂﬂii
SH «82ecm 27,26¢cm 48.77cm
hitk&&akhﬁﬁﬂktikiiikihii*‘kiitﬂAk.ii.iiilﬁﬁﬁtﬁﬁk*lli&hi.ﬁitktﬂik*tti‘ﬂﬁiiﬁ'tﬁt'k
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm“2 para Estr.§2. POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.$2.5,43,74 as= 5.24E-02cm”2/cm
S = sgep. de Est. 1.5 as= 7.86E-02cm”2/cm

SM =FRAv fy / { 3.5 b )
* REVISAR Vu < 2 FRbd ( fc* )7 0.5



- X =T-A B D:E-: REF U -ER:2 0 LONGITUDINAL
2 liiﬁﬂiiﬁii*ﬁﬁiiiii*iltﬁtik*ﬁ*hﬁﬁiiﬁiﬁkﬁkﬁ*iiik*k*k*i**.iﬁtﬁtii***ihiﬂ&
: “he 860 em’ 'h= 100" en’ -d=95 cm . £'cs 200 Kg/cm"2 fy= 4200 Kg/cm"2
AHAARREREARRARRERIA RN AR RIRARARRKRANRRRRE IR AR RN R KRR R A RRX AR R AR RRANRRR KA AN RN R
‘Nd{ COMBINACIONES DE a AREA MR VCR E*T
VARILLA. | oo clemt2 Ton-m Ton Kg-cm©®2
L T Lt ARREERRRS IRk R AR AR KRR KRN AR RA AR KA AR AR AR AR A K

51.92 9.96 1777 .76E+08
= #41 53.95 10.10 1835.57E+08
.- #: 61,05 10.57 2033,27E+08
(I St 68,02 11.04 2222.39E+08
o ] 69.98 11.17 2274.61E+08

I | 75.81 11,57 2427.72E+08
= 1 76.81 11.64 2453.92E408
o= 1 78.73 11.78 2503.53E+08
o= 48 81.53 12.12 2626.37E+08
- § 85.42 12.25 2674, 14E+08
=2 89.16 12.52 2768.21E+08
NS 3 91.98 12.72 2838.60E+08
o= § 93.33 12.86 2884 .22E+08
AT 98.44 13.19 2997.38E+08
Vel 99.39 13.26 3018.42E+08
=23 109,25 13.33 3041.46E+08
AR 192.0% 13.46 3085.12E+08
-5 3 106,55 13.80 3193.52E+08
=3 103.12 2.93 3235.78E+08
-3 192,13 14.00 3255.77E+08
-3 F 111.83 14.20 3319.17E+08
~-7 112.74 14.27 3340.77E+08
-4 §8 +2 3§10 Jo.12 114.48 14.41 3381.,72E+08
z -4 §10+ 1§38 36.75 116.20 14.54 3422.31E+08
~6 £8 +1 #10 38.34 120.52 14,88 3523.21E+08
-2 410 +2 #1212 38.64 121.33 14.94 3542,01E+08
-3 848 +3 §10 38.97 122.21 15.01 3562.60E+08
-5 {10 39.60 123.90 15.14 3601.65E+08
~8 &8 40.56 126.45 15.35 3660.54E+08
-5 48 +2 4§10 41.19 128.11 15.48 3698, 79E+08
-4 21042 #8 41.82 129.76 15.62 3736.73E408
—-3 f12+1 #10 42.12 130.54 15.68 3754 .68E+08
4 $10 4+ 1 £ 12 43.08 133.04 15.88 3811.69E+08
-4 £8 +3 410 44.04 135.51 16.09 3868 .00E+08
-5 210+1 §8 14,67 137.12 16.22 3904 . 59E+08
4§12 45.60 139.48 16.42 3958.08E+08
-3 $10+2 %12 16.56 141.89 16.62 4012.67E+08
-4 §10+3 £8 46.89 142.72 16.69 4031.29E+08
.~ 6 {10 47.52 144.28 16.82 4066.62E+08
-5 210 t+2 =8 49,74 149.74 16.82 4189.04E+08
-3 €12 +2 310 50.04 150.46 16.82 4205.34E+08
-5 210 +1 ¢12 §1.00 152.78 16.82 4257.12E+08
Ak kA kA kA AR KA RN AR AR A AR AR ARk b hrh kAR Rk h R hh kR kA b bR Ak khhAkk

CONTINUA



"TABLA

b= 50 cm h= 100 em d= 95 cm

DE

REFUERZO

fre= 200 Kg/em™2

LONGLTUDIHNAL
L e e e T )

fy= 4200 Kg/cm™2

AR AR KRR R AR R AR AN AR AR AN R AR AR N AR S NI R RA KRR KRR AR AN R AR R AR R AR KRR AR AR AR AR RN 4
Ho. COMBINACIONES DE
VARILLA

AREA
cn"2

MR
Ton-m

VCR

BT
Kg-cm™2

B Ton
ﬁlkkilﬁiktiliiﬁtkﬁﬁtthhi!*i**tt*t*i***wﬂiiﬁi&ﬁaiiﬁiki&***ﬂﬁAﬁﬂit*ti*attiﬁt*&iia
43 .- 6 #1041

4 -4 $212+1
BRI I T e L e e T T

As min= 11.20cm"2
As max= 54.29cm"2

£8
& 10

52.59
53.52

1.5 FR b d (£#c) 0.5= 72.10Ton
2 FR b d (f*c)°0.5= 96.13Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

LA

b= 50 cm h= 100 cm d= 95 cm

156.57
158.7%

REFUERZO

f'c= 250 Kg/cm"2

16.82
16.82

4341,62E+08
4390.35E+08

EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 em

LONGITUDINAL
LI T Ty L e

fy= 4200 Kg/cm"2

B L T e ey e yes
No. COMBINACIONES DE

VARILLA

E*I
Kg-cm©2

P T R Ly T e T I 2]

-3 148
10

8
10
12

BUUNOALNLUUUNAUNOWANNUUGUNRAENN

NE A Tk T 0 T I R S S R 2 R W e M 2tk S < 7 7t e e Nl

@ - @
1Y)

+

4 d 4+

+

.
WN =N

NP HEEN

- e

i 10
(3]

i 10
10
12

10
8

P

10
10

10
8

an e

12

10
8

10
12
10

FETT T

AREA MR VCR
cm2 Ton-m Tan
15.21 52.46 11,14
15.84 54.54 11,29
18.06 61,81 11.81
20.28 68.98 12.34
20.91 71.00 12,49
22,80 77.02 12.94
23.13 78.06 13,02
23.76 80.05 13.17
25.38 85.03 13.55
25.98 86.99 13.70
27.24 90.89 14.00
28.20 93.84 14.22
28.83 95.77 14.37
30.42 100.60 14,75
30.72 101,50 14.82
31.05 102.50 14.90
31.68 104.39 15.05
33.27 109.14 15,43
33.90 111.00 15,58
34.20 111.89 15,65
35.16 114,71 15.88
35.49 115.68 15,96
36.12 117.52 16.11
36.75 119,36 16.25
38.33 123.95 16.63
38.64 124.81 16.70
38.97 125.76 16.78
19,60 127.56 16,23
130.2

2006.09E+08
2076,11E+08
2317.6)1E+0B
2551,51E+08
2616.59E+08
2808.63E+08
2841,.68E+08
2904.39E+08
3060.51E+08
3121.53E+08
3242.22E+08
3332,98E+08
3392.01E+08
3539.12E+08
3566,58E+08
3596.69E+08
3653, B8E+08
3796.4BE+08
3852.33E+08
3878.79E+08
3962.92E408
3991.65E+08
4046.24E+08
4100.47E+08
4235.85E+08
4261.15E+08
4288.90E+08
4341.64E+08
4421.38E+08

2 40.5 2 17.16
tit*kiﬁttiAﬂltkﬁlttlktt*tltt*tﬂﬁlkﬁkt*aﬁitiaﬂhittiitiii!i&i'ltﬁtit*iittilitli‘tt
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b="50"cm h= 100 cm d= 95 cm

FUERZ

o

f'c= 250 Kg/em“2

S TR D R LONGITUDINAL
ﬁikitiﬁiihiiit**'kkiilitk*ﬁﬂ#iﬁﬁii**iti**k*kﬁkhkﬂ!itiﬁk*itﬁkkt*k*k***tk**iit*ﬁ*k

fy= 4200 Kg/cm"2

*t*ﬁk*«tatwaﬁi*ataiataaM*na*ﬁ-iﬁatnuumaa.nu*anu-u*nnnuuga*nu ARk kAR kNN

E*L
Kg-cm”2

4473,32E+08
4524.95E+08
4549.43E+08
4627.31E+08
4704 .50E+08
4754.79E+08
4828.51E+08
4903.96E+08
4929.75E+08
4978.7BE+08
5149.41E+08
5172,22E+08
5244 .,83E+08
5363.79E+08
5432.65E+08
5503, 18E+08

No. COMBINACIONES DE AREA MR VCR
VARILLA cm”2 Ton-m
iﬁiﬂﬁkhﬁﬂﬁ*iﬁ**'ﬁﬁ*ﬁﬁ!*tiﬁiﬁk**'ii*ﬂtilit'kﬂtitk*ﬁtﬁkiiﬁiiiiiuii‘tki****i**ﬁtkt.
0. -5 48 +2 10 41.19 132.07 17.31
1 .-4 #10+2 $ 8 41.82 133.84 17,46
32. .-3 £12+1 %10 42.12 134.68 17.53
33 .~ 4 410+ 1 § 12 43.08 137.37 17.76
34 .-4 #8 +3 # 10 44.04 140,03 17.99
35 .~5 410+1 #8 44,867 141.78 18.14
36 .~ 4 #1212 45,60 144.33 18.36
37 -3 #10+ 2 § 12 46.56 146.95 18.59
38 .~4 $10+3 ¢8 46.89 147.85 18.66
39 .~ 6 § 10 47.52 149.56 18,81
0 .,-5 #10+2 18 49.7 155,51 18.81
41 .- 3 §12+2 § 10 50.04 156.31 18.81
42 .-5 §10+ 1 # 12 51.00 158.85 18.81
43 -6 #10+ 1 4§ 8 52.59 163.02 18.81
4 .- 4 #12+1 4§10 53.52 165.44 18.81
45 .- 4 4§10+ 2 #2122 54.48 167.92 18.81
46 -5 § 12 57.00 174.35 18,81

5685, 72E+08

AR AAR AR RRER RN R R A AR R AR AR AR AR AN KR AR AR AR AR R AR AR A AR R AR R R AR R AR IR AR R R AN

As min= 12.52cm"2
As max= 67.86cm"2

1.5 FR b d (f*c) 0.5= BO.61Ton
2 FR b d (f*c)"0,5=107.48Ton
FR=0.9 PARA MOMENTC FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA

b= 50 cm h= 100 cm d= 95 cm

DE

REFUERZO

f'c= 300 Kg/cm™2

EL VCR SE REDUJO UN 30 %,YA QUE;
h > 70 cm

LONGITUDINAL
KRRRR AR RR KA NN R R RN AN KRR AN AR R R AR R KRNI KRR R AR AR R AR KRN A RAR AR N RAARI RN R AR R R AN

fy= 4200 Kg/cm"2

B s s oy

Ho. COMBINACIONES DE
VARILLA !
AEAR AR AR R IRRR AR R AN R R A AR AR NN R R A AR RN R AR RN R AN AR RN AR AR R AN AR AR AR A R AR A AR

3

[ R R R R R

2
4
2
2
3
3
S
2
2
4
3
6
"k

KARPRARER MR IAR

SN th am an ot T8 e 2 e ge e
@

8
10

8
10
12

EREES

[T Y]

# 10
¢ 8

t 10

10

10

[N
-
~

AREA MR VCR E*T
Ton-m Kg-cm~2

15.21 52.82 12.20 2033.68E+08
15.84 54,93 12.36 2105.23E+08
18.06 12.94 2352.21E+08
20.28 13.52 2591.75E+08
20.91 13.68 2658.47E+08
22.80 14.18 2B55.45E+08
23.13 14.26 2889,37E+08
23:76 14.43 2953.76E+08
25.35 14.84 3114.14E+08
25.98 15.00 3176.87E+08
27.24 15,33 3300.9BE+08
28.20 15.98 33194.3BE+08
28.82 l’ g 3455.13E+08

10.42

.16

3606.65E+08

102,
k*ikitiﬁtakakﬁi**iﬁlibﬁﬂh\liﬂﬁkA*itit‘ﬁkkﬁli-itkk*kAittikﬁtiiltit
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TABLA b E REPUERZO LONGITUDINI\L
. i&hhkiﬂk*iik*ﬁti**ﬁﬁ*t*ktiﬁiiﬁaik*ttiti:\iit*iliitﬂ&tk*ﬁtknﬂﬁﬁﬁﬂtnhkint**ﬂittﬁtik

b= 50° em “h= 100 cm- d= 95 cm

£'e=300"Kg/cm" 2 fy= 4200 Kg/cm~2

. ﬂﬁiia*Ritt*i*ntt*tttiﬁiﬁiiikh*ktttt*ﬂﬁwiQtiﬂtﬁﬂli**iﬁkﬁ*hiﬁ*ﬁ*tiﬁﬁﬁttﬂtakttiitiﬁ

Ho " COMBINACIONES DE

K R emt2 Ton g
Q"**l*ﬂ!k.ﬁi*ﬂ*iii'ﬁ!i*iﬁiiﬁﬂiﬁ.ﬁi-ﬁiﬁﬂi*ﬁ**iti"ttﬁ**i*Qiktk*ﬁ*#ittitﬁﬁtﬁn*i.i*t

PRy
.
o

ik e S e
@

N

e
-
~N

10 +

10 + a
10

10 + 2 8
12 + 2 10
10 + 1 12
10 + 1 8
12 + 1 10
10 + 2 12

VP ENNUNAAWANASUENOUWNAA AW L WO
i 4t am e T e e 20 T e T F L SO T s T Y8 O S e R

AREA I.R . VCR . E*I
Kg-cm*2
30,72 110297 16,24 J634.96E+08
"°31.05 104.00 16.32 3665.99E+08
31.68 105,95 16.49 3724,93E+08
33727 110.86 16.30 3872.ClE+08
© 33,90 112.79 17.06 1929.63E+08
34.20 113,71 17.14 3956,94E+08
35,16 116.64 17.39 40413.80E+08
35,49 117.64 17.48 4073.47E+08
36.12 119.55 17.64 4129.85E+08
36.75 121,46 17.81 4185.88E+08
38.34 126.24 18,22 4325.82E+08
38.64 127.14 18,30 4351,99E+08
38.97 128.12 18.38 4380.69E+08
39.60 130.00 18,55 4435.24E+08
40.56 132.85 18.80 4517.76E+08
41.19 134.71 18.96 4571.52E+08
41.82 136.56 19.13 4624.97E+08
42.12 137.45 19.20 4650.32E+08
43.08 140.26 19.45 4730,99E+08
44.04 143.05 19.70 4810.98E+08
44.67 144.88 19.87 4863, 10E+08
45.60 147.57 20,11 4939.54E+08
46.56 150.33 20,36 5017.80E+08
46.89 151.27 20.45 5044 .56E+08
47.52 153.07 20.60 5095, 43E+08
19.74 159.36 20.60 5272.59E+08
50.04 160,21 20.60 5296, 28E+08
51.00 162.90 20.60 5371.71E+08
52.59 167.33 20.60 5495,37E+08
53.52 169.90 20.60 5566.97E+08
54.48 172.54 20.60 5640.33E+08

79.40 20.60 5830.34E+08

46 1 57.00
RARKRK IR AR AR IR AR KA R AR RN AN KA R AR AR AR Rk R R R Ak AR AR R AR R R ARk Rk Rk kA Ak kR Ak

As min= 13.7lcm’2
As max= 81.43cm’2

1.5 FR b d (f*c) 0.5= 88.30Ton

2 FR b d (f*c) 0,5=117.74Ton

FR=0.9 PARA MOMENTO FLEXIONANTE

FR=0.8 PARA FUERZA CORTANTE

EL VCR SE REDUJO UN 30 %,YA QUE;
h>70 cm



2 "TABLA D E ESTRIBOS
iikﬁﬂ*ttilﬁktﬂiﬁtittktkiﬁii*ﬁd*ki*itti*tﬁﬁiﬁt**ﬁi*AﬁkﬂA*ik!k*iﬁ*kiﬁ**ﬁiﬁtﬁ*ﬁik*u
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¥= 50 cm h= 100 cm 'd= 95 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
***iﬂ*k*k*&ki'ikiﬁ*ﬁﬁ*#ﬁi*itttk**ﬁiﬁ*ﬁlt*******ii*t*i***k*i*t*it‘*ti*f**i*iﬁﬁiiﬁ
‘8 #2 72.5 #3 #M
ERARRAR AR AR AR A FARAR RN RRRRRRA AR R AR R AR AN RN Nk ok ok ko e
5.00cm 62.56Ton 90.65Ton
7.50em 41.71Ton 60,44Ton 168.10Ton*
10,00cm 31.28Ton 45.33Ton 81,08Ton
12.50cm 25,03Ton 36,z€Ton 64.86Ton
15.00cm 20.85Ton 30,22%Fon 54.05Ton
17.50cm 17.88Ton 25.9¢Ton 46.33Ton
20.00cm 22.66Ton 40.54Ton
22.50cm 20.15Ton 36.03Ton
25,00cm 18.13Ton 32.43Ton
27.50cm 29.48Ton
J0.00cm 27.03Ten
32.50cm 24.95Ton
35.00cm 23.16Ton
37.50cm - 21.62Ton
40.00cm 20.27Ton
42.50cm 19.08Ton
45.00cm 18.02Ton
47.50cm 17.07Ton
KRR AR R A R AR R AR A AR AN R AR AR AR AR R AR R R AN A R R AR R A R S AR R A AR R AR AR AR A AN AR AR AR T AN R Ak ok ok
SM 18.82cm 27.26cm 48.77cm
AR R R R AR AR AR KRR R AR R AN R AR R AN R AR AR R AR RN AR R AR R R AN A AN R R Rk kAR AN R AR AR R Rk
NOTAS: REQUIERE DE REFUERZ0 LONGITUDINAL
fy=2530 Kg/cm"2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.#2.5,%3,44 as= 5.24E-02cm°2/cm
5 = gep. dc Est. 1.5 as= 7.86GE-02cm 2/cm

SM =FR Av fy / { 3.5 b )
* REVISAR Vu < 2 FR b d ( fc* )~ 0.5



TABLA

.b= 50 cm h=-120 cm.d=.115 cm f'c=.200 Kg/cm"2

DE

REFUERZO

. LONGITUDINAL
Rl T L T L e L R

fy= 4200 Kg/cm™2

P i e T T e  E ET
ND. COMBINACIONES DE:

AREA

MR

VCR

E*I
Kg-cm“2

= VARILLA m’.2 Ton-m Ton
**ﬁiﬁﬁﬁfii**ﬁﬁit*«ﬁ*t*iﬁﬁi*k***iﬁ*i*t*th*kﬁk***itiﬁﬂttktiiiﬁliik*h*ttt*tki*tikt‘

1 .- 348 15.21 63.42

2. -2 #1210 715,84 65.93

3 2 . §.8:+1 # 10 18.06 74.70

4 4 4.8 : 20428 83.36

5 2 810+ 1 .48 .20.91 85,79

6 2,412 < g 22:80 93,04

R 3.8 415 410 123,13 94.30

e 3504207 ) . 23i76 96.69

119 § W B 25.35 102.69

2 2 27 #710 25.98 105.06

2. R 27.24 109.75

‘4 107410 28.20 113.30

3 1°7408; 28.83 115.62

6. RS 30.42 121.43

10810 30.72 122,52

"2 410 31.05 123.72

B et 31.68 126.00

: 14710 33.27 131.70

218 33.90 133.95

34.20 135,01

1§12 35.16 138.41

: 35.49 139.57

2 410 36.12 141.78

4 1 é8 36.75 143,99

6 1 0810 38.34 145.50

2 2§12 38.64 150,54

_ 3 3 410 38.97 151,67

5 39.60 153.84

8 40.56 157.11

5 f 2 # 10 41.19 159.25

4 @ 2 #8 41.82 161.38

3 # 1 # 10 42.12 162.39

4 % 1§12 43.08 165.60

4 # 3 810 44.04 168.80

5 4 1 é8 44.67 170.89

4§ 45.60 173.95

37 -3 #10+ 2 §12 16.56 177.09

38 .- 4 10+ 3 § 8 45.89 178.16

319 -6 # 10 47.52 180.21

40 ,-5 #10+ 2 #38 49.74 187.34

41 .- 3 # 12+ 2 #10 50:04 188.29
42 .- 5 §10+ 1 # 12 5 91.

Ak kkakhhkhhrkhkk

17.10
17.30
17.50
17.64
17.84
18.04
18.11
18.24
18.72
18.78

2706.88E+08
2796.93E+08
3105.71E+08
3402.25E+08
3484.04E+08
3725.49E+08
3766.84E+08
3845.17E+08
4039.45E+08
4115.12E+08
4264, 34E+08
4376.19E+08
4448.74E+08
4629.00E+08
4662.56E+08
4699.32E+08
4769.03E+08
4942,36E+08
5010.03E+08
5042.05E+08
5143.70E+08
5178, 35E+08
5244.09E+08
5309.32E+08
5471.65E+08
5501.93E+08
5535.10E+08
$598.06E+08
5693.08E+08
5754 .84E+08
5816.15E+08
5845,19E+08
5937.42E+08
6028.61E+08
6087.94E+08
6174.73E+08
6263.38E+08
6293.63E+08
6351.08E+08
6550.41E+08
6576.98E+08
6661.44E+08

1 1.00 1 18.98
T Ly e L e T

CONTTHUA



’ et TA B'L'AT DB REFPUERZO LONGITUDIHNAML
ktiﬁﬁt*i*iﬁﬁtit**ii*aiﬁ*hﬁ**ik*ﬁ*tiniikﬁ***i*iﬂﬂitiiik*A*ﬁkakl*A*ﬁﬁ*tiﬁkﬁaﬁtiﬁ**
50 ‘em -h='120 cm d= 115:-cm f£'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
kﬁﬁﬁﬁﬁk*i*t*kti**i*'ﬁﬁﬁkii*k*ﬁi*ktﬁkﬁki**i*ii*!*itﬁktttiiiii*i*iitiﬁ*ﬁt*kikﬂ&t**

Ho COMBINACIONES DE AREA MR VCR E*X
VARILLA cm”2 Ton-m To Kg-cm™2

nti*'**ﬁﬁtai«*ﬁﬁiaktkia*ﬁ*ﬁiita*«ta&h*&***i*nwkﬁi&iiﬁ*ii**aA*iﬁ**utti«*&.*tki:wt
43 - 6. $ 10+ 1 4§48 52.59 196.32 19.32 6799.4GE+08
4 .- 4 §12+1 % 1o 53.52 199.21 19.52 6879.13E+08
45 - .- 4 # 10+ 2 § 12 54.48 202,18 19.72 6960,58E+08

N 46 .- 5 § 12 57.00 209.85 20.26 7170.64E+08

ARI RN RN AN R R RN R A AR R AR AN R RN N RN R R AR AR R R AR AR R AN R AR R NP AR A AN RN R AR R R ARk Nk kh ik hk
As min= 13.55cm°2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max= 65.7lcm"2 h > 70 cm

1.5 FR b d (f*c)"0.5= 87.28Ton
2 FR b d (f*c)0.5=116.37Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLRA DE REFUERZO LONGITUDINAL
Ak k Rk kR kb kA kAR R A A bk A kAN Rk AR Ak Ak ke kA ARk vk k kb kk kb ko hdhk
. b= 50 cm h= 120 cm d= 115 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm~2
AR AR AR R AN AR R AR AN R R R A KR AR R AR IR R R R AR RN A AR AR R ARk ANk Ak kR kAN kR kAR kb kk Nk

Ho. COMBINACIONES DE AREA MR VCR E*I

: VARILLA cm” Tol Kg-cm*2

iiti'kkti&ittitiaiiﬁtitﬁtﬁktﬁhik'i“ﬁtﬂ*i*tit*t*ttiiﬁlt*ﬁiﬁﬁiﬁ*i**iﬂiiiitiﬁi*itﬁ
i -3 &3 15.21 63.96 12.72 3023.04E+08
2 -2 410 15.84 66.51 12.87 3130.27E+08
3 .~ 2 #8 +1 410 18.06 75.46 13.40 3500.78E+08
4 -4 #8 20.28 84.32 13.93 3860.67E+08
5 -2 #lo+1 §8 20.91 86.81 14,08 3960.99E+08
6 -2 #12 22.80 94.26 14.52 4257.42E+08
7 -3 §8 +1 § 10 23.13 95.55 14.60 4308.51E+08
8 .~ 3 #10 23.76 98.01 14.75 4405.49E+08
¢ .-5 &8 25.35 104.20 15.13 4647 ,22E+08
10 .- 2 §8 +2 #10 25.98 106.63 15.28 4741.82E+08
11 .- 2 #10+1 §12 27.24 111.48 15.58 4929.10E+08
12 .- 4 4§48 +1 410 28.20 115.16 15.83 5070.12E+08
13 .- 3 $10+1 §8 28.83 117.56 15,96 5161.8DE+08
14 .- 6 48 30.42 123.59 16.33 5390.88E+08
15 .- 2§12+ 1 #10 30.72 124.73 16.41 5433,68E+0B
6 .-3 §8 2 #0 31.05 125.97 16.48 54B0.61E+08
17 .- 4 # 10 31.68 128.34 16.63 5569.77E+08
18 .- 5 #8 +1 10 33.27 134.29 17.01 5792.36E+08
19 .- 3 §10 + £ 8 33.90 136.63 17.16 5879.62E+08
20 -3 %12 34.20 137.74 17.23 5920.99E+08
21 .- 3 4§10+ 1 4§ 12 35:16 141.30 17.46 6052.59E+08
22 .- 7 #8 35.49 142.51 17.54 6097.55E+08
23 .-4 #8 +2 §10 36.12 144.83 17.69 6183.01E+08
24 .-4a f10+1 ¢8 36.75 147.14 17.84 6267.97E+08
25 -6 #8 +1 410 38.34 152.94 18.22 6480.26E+08
26 .- 2 %10+ 2 # 12 38.64 154,02 18.29 6519.97E+08
27 .- 3 #8 +3 410 38.97 155.22 18.37 6563,54E+08

ARRA AR AR R AR RARI AR R AR R AN R A F IR kAR AR AR R KRR AN KRR A A AN KR H A KR RN R AR AR K AR AR K R Rk ®

. CONTIKUA



oOTTAB LUA D E REFUERZO LONGITUDIUNAL
RRERH kR kb AR AR R Ak hR N AR Ak AR A R R ik AR bRk Rk A A AR A KRR AR RN A RARRA N R AN N AR AR AR

b= 60 cm- h= 120 cm d= 115 cm- ['c=x 250 Kg/cm"2 fy= 4200 Kg/cm™2
i*ittﬁttﬁt*iii**iitt**iii.ihiﬁ'#tiiﬂk*itﬁiﬂ.’i{ttﬁi!ﬁiittﬁiﬁIﬁkiti.iﬁﬁitﬁ'iﬁilk*

No. , - COMBINACIONES DE AREA MR VCR E*1
T VARILLA cm”2 Ton-m Ton Kg-cm”2
iﬁi*ittiﬁiQ*iui*ﬁ*k*ttiitﬂiikﬁiﬂtﬂkkhﬁttkiiiikﬁﬂtiﬁnt!kitit*tinﬁihi*ﬁtlauiﬂniﬁhi
E 57 #'10 39.60 157,50 18.52 6646,26E+08
LB 88 : 40.56 160.95 18.74 6771.68E+08
$. 8.8 + 2510 41.19 163.21 i8.89 6853.3GE+08
4 #.10 +2 §8 41.92 165.16 19.04 6934 .59E+08
A :4.12 +1 #-10 42.12 166.53 19.11 6973.12E+08
4 410+ 1 412 43.03 169,94 19.34 7095.77E+08
4. §.8: .3 .¥ 10 44.04 173.33 19.57 7217.42E+08
57.%10 .+ 1. § 8 44.67 175.35 19.72 7296.73E+08
4412 45.60 178.80 19.94 7413.06E+08
37F10 4+ 20 # 12 46.56 182,15 20.17 7532.22E+08
4§10+ 3 4.8 46.89 183,30 20.25 7572.97E+08
6.4 10 47.52 185.48 20.40 7650.46E+08
5. #:10+ 2 48 49.74 193.11 20,93 7920.46E+08
37§12+ 2 ¢ 10 50.04 194.14 21.00 7956.5BE+08
5410 +1 7 12 51.00 197.41 21.22 8071.G3IE+08
6 %10+ 1 38 52,59 202.78 21.60 B8260.31E+08
4..4.12.+ 1 % 10 53.52 205.90 21.82 B369.62E+08
4. 410+ 2 § 12 54.48 209,11 22.05 8481.66GE+08
<46 5. # 12 57.00 217.44 22,65 8772.00E+08
[SETERRTIH IR VR i STUTTTNUOPTTITO G042 SIS U PRS0 S SUPTIIR A A o S T o1
_.As .min= 15.15cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As. maxs 82.14cm"2 h > 70 cm

o 1.5 FR b d (f*¢)"0.5= 97,58Ton
‘. ... 2 FRbd (f*c)’0.5=130,11Ton

. FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIUNAL
ARARARRR RN AR AR R R R A AR A A AR AR AR R R AN KRR R e bk P A P R AR ARRA A AR AR KRR ARARRARAR KR AN R Ak Ak
b= 80 ©m h= 120 cm d= 115 em f'c= 300 Kg/cm"2 fy= 4200 Kg/cm"2
FERRKRRAR A A AR AN R AR AN AN AR R AR AR R AR R R AN RN AR AR AR AR R R AR R AR A AR AR Rk AR A bRk kA Rk

No, COMBINACIONES DE AREA MR VCR E*I
VARILLA cm 2 Ton-m Ton Kg-cm™2

HARARARR AR KRR AR R A AR R AR RN AR AR KRR N kR Ak A AR A R A Ak R AR R R AR R A R A AR RN AR AR IRk b h ok
1 -2 §8 +1 §10 18.06 75.97 14.68 3548.49E+08
2 -4 48 20.28 84,96 15.25 3916.28E+08
3 ,~2 #10+1 48 20.91 87.49 15.42 4018.88E+08
4 -2 0§12 22.80 95.07 15.91 41322, 26E+08
E .~ 3 ¥8 +1 10 23.13 96,38 16.00 4374 .87E+08
G .~ 3 710 22.76 98.89 16.16 4473.91E+08
7 .~ 5 48 25.35 105.20 16.57 4721.64E+08
8 -2 58 +2 =10 25.98 107.68 16.74 4818.65E+08
9 ~ 2 #1104+ 1 4 12 27.24 112.64 17.07 5010.77E+08
Lo -4 £8 +1 § 10 28.20 116.40 17.32 5155.50E+08
11 -3 =13+ 1 =8 28.83 118.86 17.48 5249,73E+08
12 6 = 125.03 17.89 5484.96E+08

P R T T P T T ey 2
CONTINUA



AB LA IDE REPUERZO LONGITUDIHNAL
kﬂiktiﬂk*ﬂhkﬁliﬁﬁktitﬁititiiﬁ'ttihﬂﬁtiAatttiiitlknu"tnhit..t'.tiﬂtﬁﬁiw.ﬁ-hhﬁnk}*

b=.50 cm. h= 120 cm. d= 1185 .cm. £!'c= 300 Kg/cm"2 fy= 4200 Kq/cm 2

Hhkkdoh hhk

iNa, COMBINACIONES DE- < AREA . .: MR VCR E'I
VARILI - cme2 - Ton-m Ton Kg-cm~2

kilﬂtﬂﬁﬁkht*ﬂlii*iﬁttllkilikktkiﬂkiiliiiihiitlﬁtltuiiﬁtnikiiil*ialnkAtAAAAAkhAxA

T Fa23 .= 2078 124010810 k30472 126.20 17.97 5528.94E+08

- I 48#8-4+.2 §:10 31,05 - 127.47 18.06 5577.1BE+08

4. # 10 - 31:68::-.129.90 18,22 5668.84E+08

. § 8 -+ 1 .10 33,27 ©136.01 18.64 5897.768E+08

374§10-+2 §8 B 33.90 138.42 18.80 5987.57E+08

I -#12 34.20 139.56 18.88 6030.15E+08

3 410+ 1 12 35.16 143.22 19.13 6165.62E+08

7- 48 - 35.49 144.47 19.21 6211,92E+08

4 §8 +2 §10 36.12 146.86 19.38 6299.94E108

4 §10+1 §8 36.75 149.24 19.54 6387.47E+08

6. #8 +1 §10 38.34 155,22 19.96 6606.26E408

2 § 10+ 2 § 12 38.64 156.35 20.02 6647,21E+08

3 #8 +23 410 38,97 157.58 20,12 6692.13E+08

5 § 10 39.60 159.94 20.28 6777.54E+08

8 #8 40.56 163,51 20,92 6906.8JE+08

S #8 +2 3§10 41.19 165.85 20.70 6991,12E+08

4 §10+2 §8 41.382 168.18 20.86 7074.97E+08

3 #12+1 §10 42.12 16%.29 20.94 7114.75E+08

4 #1004+ 1 § 12 41.08 172.83 21.19 7241.39E+08

4 #8 +3 410 44,04 176,35 21.44 7367.06E+08

5 #10+1 #8 44.67 178.65 21.60 7449.01E+08

4 § 12 45.60 182.04 21.84 7569.24E+08

3 #10+2 # 12 46,56 185.53 22.09 7692.44E+08

4 §10+23 %8 16.89 186,72 22,18 7734.58E+08

6 ¢ 10 47.52 189.00 22,234 7814.731E+08

a8 -5 §10+2 §38 49.74 196.97 22.92 8094.13E+08

39 .-3 #4124+ 2 ¢ 10 50.04 198.04 23.00 8131.53E+08

40 .- 5 #10+ 1 {12 51.00 201.46 23.25 B8250.65E+08

41 -6 #10+1 £ 8 52.59 207.09 23.66 B446.10E+08

42 .- 4 #12+1 410 53.52 210.36 23.91 8559.38E+08

43 .- 4 § 10+ 2 412 54.48 2123.73 24.16 8675.53E+08

44 5 # 12 57.00 222.49 24.81 8976.67E+08

tﬂitlliitiﬁt*iii‘tﬁk'ktﬁiiiﬁtﬂﬁtlkﬁii.lktkAﬁk**ﬁiiﬁitﬁii.kﬁ*iﬁtﬂi*iﬁi**ik*ﬁit!ﬁl

As min= 16.60cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:

As max= 98.57cm"2 h > 70 em

1.5 FR b d (f*c) 0,5=106.89Ton
2 FR b d (f*c) 0.5=142.53Ton
FR=0.9 PARA MOHMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



N g X ‘T AB L "D'E ESTRIBOS
nuan-n*unx*u*tanntnnuununnunnnnuumkuntnnunnunnn

2 pe 507 em Nn=.120 cm 'd='115 cm ' FR=0 .B ESTRIBOS DE DOS RAMAS
ﬁ‘t*ﬁ*iikiiﬂ*t*ﬁ*i**ﬁ**ﬂ*ﬁﬁﬁ*i***h.**ﬁiﬁﬁii*tﬁﬁ*ﬁﬂt.ttl***‘i*itﬁk-ﬁktﬂﬁt*ii**ikﬁi
¥ s #2 2.5 #3 #4
. n.nunnnnnununnnnnunnnnnnnnnnn-uuannunnncun
7.5,00cm 75.73Ton 109.74Ton
7.50cn 50.49Ton 73.16Ton 130.86Ton*
" 10.00cm 37.87Ton 54,87Ton 98.15Ton
- 12.50cm 30.29Ton 43.90Ton 78.52Ton
15,00cm 25.24Ton 36,58Ton 65.43Ton
17.50em 21.64Ton 31.35Ton 56.08Ton
20.00cm 27.43Ton 49,07Ton
22.50cm 24,39Ton 43.62Ton
25.00cm 21.95Ton 39.26Ton
27.50cm 35.69Ton
30.00cm 32.72Ton
32.50cm 30.20Ton
35.00cm 28.04Ton
37.50cm 26.17Ton
40.00¢cm 24.54Ton
42.50cm 23.09Ton
45,00cm 21,81Ton
47.50cm 20.66Ton
50.00cm
AR R ARR R AR R AR R AR R R AR AR AR AR AR R AN IR AR AN AR RN R R AR KRR AR KA ARk kAR R Ak bk Rk Ak Ak R
18.82¢cm 27.26cm 48,77cm
AR AR R A RN RN N AR R AR AR AR AR AN R R RN AR R RN AR AN AR R AR R AN RN AR Rk h kAR ARk AR A ARk kd &
HOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm™2 para Estr.§2 FOR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm 2 para Est.§2.5,#3,44 as= 5.24E~02cm’2/cm
S = sep. de Est. 1.5 as= 7.86E-02cm*2/cm

SM =FR AV £y / ( 3.5 b )
# REVISAR Vu <2 FRbd ( fc* }° 0.5



g T A B L A DE REPUE RZO LDHGITUDINAL
Mwunuutnnn:*«n*nn*ﬂan*n*unnunnnuunauu*nunuuunu
b= 50 cm; h="150" cm:d="145 cm . f'c= 200 Kg/cm"2 fy= 4200 Kg/cm"2
-n nunua*tnnnnf«nuuuun«mnnunnnnnnnuunnuun

~Ne ‘COMBINACIONES DE’ AREA MR VCR E*J]
B i RN RIL] . m*2 Ton-m Ton Kg~-cm®2
iﬁiﬁ*kﬁtﬁ*iﬂ*k**iﬁt*ﬁiiitittkitﬁ*iiii**-ﬁii*i**ﬁhi—i*ﬂ*ki*a*ttiﬁﬁtkittt*iﬁﬁt**tiii
-2 48+ 1 {10 18.06 95.18 14.11 5168.,13E+08

v 20 4. 4 8. 20.28 106,35 14.58 5675,85E+08
3 -2 #.10+ 1 § 8 20.91 109.50 14.71 5816, 77E+08
4 20822 22.80 118.90 15.12 6231, 68E+08

.5 ~3 48 +1 #10 23.13 120.53 15.19 6302,95E+08
6 =3 410 23.76 123.64 15.32 6438, 10E+08
7 .~5 §8 25.35 131.44 15.66 6773,91E+08
8 -2 §8 +2 #1210 25.998 134.52 15.79 6904 .95E+08
9 2 #1041 #1212 27.24 140.64 16.06 7163,73E+08
10 .-4 #8 +1 410 28.20 145.28 16.26 7358 ,02E+08
11 -3 #10+1 §8 28.82 148.31 16.40 7484 .22E+08
12 -6 .48 30.42 155.93 16.74 7798.27E+08
13- -2 #12+1 #1210 30.72 157.36 16.80 7856.,82E+08
14 .-3 #8 +2 §10 31.05 158.93 16.87 7920.9BE+08
15 .- 4 4 10 31.68 161.92 17.00 8042,75E+08
16. .-5 #8 + 1 # 10 33.27 169.43 17.34 8345.98E+08
17 -3 #1310+ 2 #8 33.90 172,39 17.48 8464 ,.54E+08
18 .~ 3 #1212 34.20 173.80 17.54 8520.69E+08
19 .- 3 §10+1 #1212 35.16 178.28 17.74 B8699,06E+08
20..-7 48 35.49 179.82 17.81 B8759.91E+08
21 -4 #8 +2 #10 36.12 182.74 17.9S 8875,46E+08
22 -4 §10+1 #8 316.75 185.66 18.08 8990.18E+08
23 .-6 #8 +1 §10 38,34 192.98 18.42 9276.13E408
24 -2 #1104+ 2 # 12 38.64 194.36 18.48 9329.52E+08
25 .-3 #8 + 3 #10 38.97 195.87 18.55 9388.04E+08
26 .,-5 {10 39.60 198.74 18.69 9499.19E+08
27 -8 #8 40.56 203.11 18.89 9667,.11E+08
28 -5 #8 +2 #10 41.19 205.96 19,02 9776.37E+08
29 .-4 #10+2 {#8 41.82 208.80 19.16 9884 .90E+08
30 .- 3 #12+ 1 § 10 42,12 210.18% 19.22 9936.3)E+08
31 .-4 #1104+ 1 4§12 43.08 214.46 19.43 1009.98E+09
32 -4 #8 +3 § 10 44.04 218.74 19.63 1026.17E+09
33 -5 #10+1 48 44.867 221.54 19.76 1036.71E+09
34 -4 #1212 45,60 225.66 19.96 1052, 14E+09
35 .~ 3 # 10+ 2 3 312 46.56 229.89 20.17 1067.92E+09
36 .-4 #1104+ 3 #8 46.89 231.34 20.24 1073,30E+09
37 .- 6 4§ 10 47.52 234.10 20.37 1083,54E+09
38 .-5 # 10+ 2 48 49.74 243,74 20.84 1119.13E+D09
39 .-3 412+ 2 4§10 50.04 245.04 20.90 1123.88E+09
40 .- 5 #10+ 1 § 12 51.00 249,17 21,11 1138.98E+09
41 -6 # 10+ 1 #8 52.59 255.96 21.45 1163.71E+09
42 .- 4 #12+1 §1 53.52 259.91 21.64 1178.00E+09

AAR AR AR AR KRR N AR R AR AR AR AR AR AR AR RR R R KA N R kR A AR IR AN AR AR RN AR R IR AR RRAR R R AR R RNk

CONTINUA



. T A B LA DE REFUERZO LONGITUDINAL
,Aka*uaik*t*hak****ai*xw*a-xa*uAin**at*a:kﬁtat«if&*aAa*unAAAwa‘*a*ktiitrtniﬁaaaaA

‘pa 80 cm’ h=' 150 cm d= 145 cm f£'c= 200 Kg/cm*2 fy= 4200 Kg/cm*2

*hkhk edek ko RAR IR AR KRR A R R KRR AN A AR IRk u AR R R kR A N R AR AT AR AR k&
LMo, " COMBINACIONES DE AREA MR . VCR ExX
: V. cm™2 Ton-m Ton Kg-cm” 2
ﬂﬂi*iﬂi*iﬁiiﬂlﬁkiﬁ*ﬁ*'*ii*ik'*iiﬁtﬁiiﬁt.iﬁ*iiﬁiﬁi***ﬂ'***iktﬁﬂiit*ﬁit*‘*ﬂﬂ*ﬁ*tﬁi
43770 4 410+ 2 § 12 54.48 263.96 21.85 1192, 62E+09
B Lol A4l .- 50§12 57,00 274.49 22,38 1230.41E+09
Alh*ﬂkkk*ﬁi*i***li*ﬁﬂ***iikﬁi*i*iiﬁkikkkiilﬁﬁﬁ*ﬂ**thli**ﬁ*ﬁiii‘*lﬂﬂ*ﬂiﬁ*ﬁiikiii.
As min= 17.09cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max= 82.86cm"2 h > 70 cm

1.5 FR b d {f*c) 0.5=110.05Ton
2 FR b d (f*c) "0.5=146.73Tan
FR=0.9 PARMA MOMENTO FLEXIOHANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDINAL

RERAANR R RN RNk AR AR RN R R AN AN N AR AR R KRN RN AR RN R A A AARR R AR R AR AR AR AR ARk kAR kR kR Rk AR
b= 50 cm h= 150 cm d= 145 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2

KRR RAR R AR AR AN AN AR AR NN KRR R RN AR R AR RN A AR AR R R IR R I SRR AR KRR AR R AR R AR R A kA kR AR R A AR A AR L

Mo, COUBINACIONES DE AREA ¥R VCR E*I
VARILLA em®2 Ton-r Ton Kg-cn©2
KRR AR KA RA AR R AR R N R R AR AR RRARAN AR AR AR AR R RN R kAR R P AR IR R A AR b A n kR AR R AN R AR kAR AR AR
1 -4 § 8 20.28 107.31 16,30 6157 .47E+08
2 -2 §10+1 48 20.91 110.52 16.45 6526,02E+08
3 -2 §12 22.80 120,11 16.90 7024 .89E+08
4 =3 #8 +1 ¢ 10 23.13 121.78 16.98 7110.99E+08
5 - .= 3 #1210 23.76 124.96 17.13 7274.53E+08
6 .=-5 #8 25.35 132,94 17.51 7682,70E+08
7 -2 §8 +2 #1210 25,98 136.09 17.66 7842.66E+08
:] — 2 §.10+1 F 12 27.24 142.37 17.96 8159,67E+08
9 .~ 4 $8 +1 4§10 28.20 147.14 18.18 8198.66E+08
100 .- 3 #10+1 ¢38 28,83 150.26 18,33 8554 ,34E+08
11 .~-6 #8 J0.42 158,09 18.71 8943,27E+08
12 .- 2 § 12 + 1 # 10 30.72 159.56 18.72 9016.Q3E+08
13...~ 388 +2 10 31.05 161.18 18.56 9095, 84E+08
14 .- 4 {10 J1.68 164.27 19.01 9247.55E+03
15 .- 5 #8 +1 § 10 33.27 172.02 19,39 9626.77E+08
16 .~ 3 # 10 + 8 33.90 175.07 19.54 9775.59E+08
17 .- 3 {12 34.20 176.53 19.861 9846.1BE+08
18 .- 3 # 10+ 1 §12 35.16 181.17 19.84 1007.09E+09
19°-.-7 #8 35.49 182.76 19.92 1014.77E+09
‘20 .- 4 i 8 +2 #10 36.12 185.79 20.07 1029.38E+09
217, 4 R 10+ 1 48 36.75 188.81 20.21 1043.91E+09
2 .-6 48 +1 § 10 38.34 196,41 20.59 1080,26E+09
23 .~ 2 §10 +2 =12 38.64 197.84 20.66 1087,06E+09
24 .-3 #8 +3 %10 38.97 199.41 20.74 1094.53E+09
25 .- 5 # 10 39.60 202.40 20,89 1108.74E+09
26 -8 48 40.56 206.95 21.12 1130, 25E+09
27 . .-5 58 +2 210 41.19 209.92 21,27 1144,28E+09
28 .- 4 10 + 2 = 8 41.82 212.88 21.42 1158.24E+n9
2% .- 3 212+ 1 =10 42.12 214.29 21.49 1164,BGE~09

AR A A RNk kA S AR R S R AR KR AR R R KA A A AR AR R R AN AR R AR KRR R R KRR R RARK A AR KRRk kR k&
CONTINUA



No.. ;. COMBINACIONES.DE

T A B L A

D E

REF U ERZO

-145-cm ' £'e=- 250 Kg/cm"2

AREA

HR

. LONGITUDINAL
T Ll LT ey e T
: FEs b= 507 emiih= 150 en.r ds:

ARERIRERE AR AKR AR RN KRR IR AR AR KRR R RERRR AR AR A RRRARRARRRRNRR AR RANRR NN S

VCR

ty=

4200 Kg/em*2

E*L
Kg-cm"2

VARL cm™2 Ton- Ton g
li‘i**ﬁtitiiﬁ'iﬁ*iﬁﬁ'ﬂ.ﬁ*kﬁtt‘k**ﬁ*ﬂiiiitit***ii*itiiﬁt*iﬁtﬁiﬁiﬁ'tﬁttttﬁ*k**kiﬁ*

kL 4. 810 + 1 7§12 43,08 218.79

231 ,4' #.8 + 3. 4§10 44.04 223.27
C32:0 5- 410+ 148 44.67 226,20

3% .- 4 #12 45.60 230.51

- 340 0- 3 #1042 § 12 46.56 234.95
: 35 .-.4 #1210+ 3 § 8 46.89 236,47
36 .-.6 § 10 47.52 239.37

37 .~ 5 f10+2 #8 49.74 249,52

38 .~ 3 #12'+ 2 {10 50.04 250.88

39 .- 5 ¢ 10+ 1 #1212 51,00 255,24

40 .- 6 10+ 1 &8 52.59 262.42

41 .- 4 €12 + 1 £ 10 53,52 266.59

42 -4 #10+ 2 ¥12 54.48 270.89

3 -5 #12 0 82.08

21.72
21.85
22.10
22.32
22,85
22.62
22.77
23.30
23.37
23.60
23.98
24,20
24,43

.03

1185.96E+09
1206.91E+09
1220.57E+09
1240, 63E+09
1261.19E+09
1268,.23E+09
1281.61E+09
1328.30E+09
1334.56E+09
1354.4BE+09
1387.20E+D9
1406.17E+409
1425.63E+09
1476.13E+09

4 1 57.0
Y T S N R P S T SO DSOS i e

As min= 19.1lcm"2
As max=103.57cm"2

1.5 FR b d (f*c) "0.5=123.04Ton

2 FR b d (f*c) 0.

=164,05Ton

FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA

b= 50 cm h= 150 cm d= 145 cm f'c= 300 Kg/cm"2

DE

REFUERZO

EL VCR SE REDUJO UN 30 $%,YA QUE;
n > 70 cm

LONGITUDTINA
Y R R e e L

fy= 4200 Kg/cm"2

AR AR R AR KRR AR R RS AR AR AR AR AR R R R AR AR AR R A S AR AR RN R AR KRNI AR AR A AR AR A AR

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm™2 'on Kg-cm™2

AR R AR R AN R R AN AR R A A AR R A AR R AR AR AR AR A AR R RAR R R AR AR AR AR AR R ARA AR RN AR R R R R Ak Ak
1 -2 %12 22.80 120.92 18.51 7120.69E+08
2 Bt £8 +1 §10 23.13 122.61 18.60 7208,62E+08
3 -3 #1210 23.76 125.84 18,76 7375.71E+08
4 .~ 5 &8 25.35 133.94 19.18 7792.91E+08
5 -2 $8 +2 710 25.98 137.14 19.34 7956.49E+08
[ =2 210 4+ 1 § 12 27.24 143.53 19.67 8280.79E+08
7 -4 #8 +1 #1210 28.20 143.38 19,92 8525.41E+08
8 .~ 3 #10+1 48 28.83 151.55 20.08 8684.79E+08
9 .~ 6 #8 30.42 159,53 20.50 9083.17E+08
10 .- 2 412+ 1 %10 30,72 161.03 20.57 9157.73E+08
11 .-3 48 +2 §10 31.0% 162.68 20.66 9239.52E+08
12 .- 4 410 31.68 165.83 20.82 9395.03E+08
13 .-5 %8 +1 %10 313.27 173.74 21.24 9783.88E+08
14 .- 3 310+ 2 28 33.90 176.86 21.40 9936.55E+08
15 .~ 3 § 12 34.20 178.35 21.48 1000.90E+09
15 .= 3 310+ 1 =12 35.16 183.09 21.73 1023,.9GE+09
17 .- 7 =8 35.49 184.72 21.82 1031.84E+09
AARRRR A A AR AR R IR AR AR R R Rk N R AR A AR R RN R A A kb kRN Rk kAR kAR Ak A AR AR N AR AR AR AR NI ARAAR

CONTINUA



"TABLA

b= 50 cn

h= 150 cm . d= 145 cm

DE

REFUERZO

fte= 300 Kg/em™2

LONGITUDIHNAL
HRRRANAAARARKRRA AR KRR IARRA IR AR AR AR AR R AR A AR R A RN AR RN AR R AR R AR AR R AR ARk k

fy= 4200 Kg/cm"2

n*aﬂmn*un.**‘unmttamnaﬁ:*un,kxa.ninukannn‘*aAuaua*aatn«:ata*attnagt

E*T
Kg-cm©™2

1046.84E+09
1061.76E+09
1099,11E+09
1106.10E+09
1113.78E+09
1128.38E+09
1150, 50E+09
1164.92E+09
1179.29E+09
1186.10E+09
1207.82E+09
1229.38E+09
1243.4SE+09
1264.11E+09
1285.29E+09
1292.54E+09
1306.33E+09
1354.48E+09
1360.93E+09
1381.48E+09
1415.25E+09
1434,83E+09
1454.93E+09

Na. COMBINACIONES DE AREA MR VCR
VARILLA m Ton-m Ton
A i A O U TR e S P S PO
Phn 18 ~4-f48 °+2 # 10 36.12 187.82 21,98
: 19 -4 #10+ 1 # 16.75 190.92 22.14
20 -6 £8 + 1 # 10 38.34 198,70 22.56
21 -2 #10+ 2 § 12 38,64 200,17 22.64
22 -3 48 +3 #10 38.97 201.78 22,72
23 -5 #10 39.60 204.84 22.89
24 -8. .48 40.56 209.51 23.14
25 ~5 §8 +2 4§10 41.19 212.56 23.30
26 -4 #2210+ 2 48 41.82 215.t0 23.46
27 -3 #12+1 § 10 42.12 217.05 23,54
28 -4 #10+1 #1212 43,08 221.68 23.79
29 -4 #8 +3 # 10 44.04 226.29 24.04
30 -5 #10+1 §a@ 44.67 229.31 24.21
1 -4 # 12 45.60 233,75 24.45
32 -3 #10+2 #1212 46.56 238.32 24.70
33 -4 # 10+ 3" 48 46.89 239.89 24.78
34 -6 # 10 47.52 242.88 24.95
35 -5 #10+2 #8 49.74 253.37 25.52
36 -3 #12+2 #1210 50.04 254,78 25.60
37 .-5 #10+1 ¥ 12 51.00 259,29 25.85
38 .-6 #10+1 @8 52.59 266.72 26.27
39 .-4 #1124+ 1 # 10 53.52 271.05 26.51
40 .- 4 # 10+ 2 # 12 54,48 275.51 26.76
41 -5 #12 57.00 287.13 27.41

1507.10E+09

L S PR DO S SR DT et g
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 20.93cm"2
As max=124.29cm"2

1.5 FR b d (f*c) 0.5=134.78Ton
2 FR b d (f*c) " 0.5=179,71Ton
FR=0.9 PARA MOMENTO FLEXIONAHTE
FR=0.8 PARA FUERZA CORTANTE

h > 70

cm



T 2 T A"B.L:A DE ESTRIBO

ili*iitt*k*iakﬁﬁiti*kiikkiﬁiiikAikiiAkﬁiﬁﬁktiiﬁ*iﬂkitiik&k*ﬁ**tt*ﬁtﬁh**i******ii
b= 80 cm h="150 cm  d= 145 cm* FR=0 .8 ESTRIBOS DE DOS RAMAS

kiliiiﬁ*i*ti*iAikkiiit**iittatatt*tii*i*iﬁ*i«huﬁuitijiﬁniatd*kﬁﬁiii*at*kﬁiﬁﬁ&*iﬁ

S §2 - #3
QQ«*ikt**tﬁ'itlit«tﬁ*iﬂ*iai*tﬁttiﬁiliiﬁ*kth****titiiﬁktﬁttﬁuﬁtkiﬁ**tiiknkttﬁtitﬁ

5.00cm 95.49Ton 138.36Ton
7.50cm 63.66Ton 92.24Ton 165.00Ton*
10.00cm 47.75Ton 69.18Ton 123.75Ton
12,.50cm 38.20Ton 55.35Ton 99.00Ton
15.00cm 31.83Ton 46.12Ton 82.50Ton
17.50cm 27.28Ton 39.53Ton 70.71Ton
20.00cm 34.59Ton 61.87Ton
22.50cm 30.75Ton 55.00Ton
25.00Cn 7.67Ton 49.50Ton
27.50cm 45.00Ton
30.00cm 41.25Ton
32.50cm 38.08Ton
35,00cm 35.36Ton
37.50cm 33.00Ton
40.00cm 30.94Ton
42.50cm 29.12Ton
45.00cm 27.50Ton
47.50cm 26.05Ton
o0cm
AR AR R AR A AR R AN AR R R AR KR AN AN AN R R AR A AR R R AR R AR R AR R AN R Ak R A R kb R r RN A AR AR A RNk Ak k&
SM 18.82cm 27.26cm 48.77¢cm
AR R R KA NN AR AR AR AR R AR A AR AR R A AR AR KRR AR A RN R R AN KRR AR AR AR AR AR A AR AN R R NN
HOTAS: REQUIERE DE REFUERZQ LONGITUDINAL
fy=2530 Kg/cm”2 para Estr.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est.$2.5,$3,#4 ag= 5,24E-D2cm”2/cm
S = sep. de Est, 1.5 as= 7.86E-02cp”2/cm

SM =FR AV fy / b )
+ - REVISAR Vg < 2 FR bBd(fer )



TABLA DE R:E-FUERZ0 . LONGITUDINAL
B il g L bbbl A T L 2 PE LT TP

Sb= 50 cm h= 180 cm'.d='175 cm . f'cs 260 Kg/cm 2 . £y= 4200 Kg/cm"2

kR kk ARRRRK AR IR A AR AR KRR R AR A AR R AR R R R R RN N AR kAN

.- No. COMBINACIONES DE L AREA B MR VCR E*I
VARILLA ; memi2ls s s Tonem Ton Kg-cm“2

ﬁi*iiﬂii!tﬁiitttil'itilil!iﬁ*tk*it*.tiiltﬁitl*ttiiiﬁi!lihﬁ*iikﬁlﬁ*iﬂki*ﬂ'it*i‘ﬂﬁ

Ul 2 §-12 : . 22,80, 144,75 17.24 9423.34E+08

2 .=.3 '3 10 23076170 150,58 17.45 9742.51E+08

S~ ] 2 T8 10 +.1 § 12 227,24 171,53 18.18 108G.75E+09

-4 — 2 #1241 § 10 30.72 192.20 13.92 1194.64E+09

5 .~ 4 # 10 - :31.68 197.85 19.13 1223.65E+09

6 .=3 4 12 -34.20 212.58 19.66 1298.36E+09

7 =3 #1041 412 35,16 218,15 19.87 1326.29E+09

8 Ve 20 FCl0 2 12 38.64 218.17 20.61 1425.24E+09

9:- .~ 5 §10 39.60 243.65 20.81 1451.92E+09

10: .- 3 §12+1 10 42.12 257.91 21.35 1520.79E+09

11 .-4 § 10+ 1 § 12 43.08 263.31 21.55 1546.58E+09

12 .~'4 {§ 12 45,60 277.37 22.09 1613.20E+09

13- .- 3 #10 +2 #1212 46.56 282,69 22.29 1638.17E+09

14 .~ 6 § 10 47.52 287.98 22.49 1662.92E+09

15, .- 3 $12+2 § 10 50.04 301.78 23.03 1726.90E+09

16 -5 #10+1 #1212 51.00 307.00 23.23 1750, 90E+09

17 .- 4 #1212 +1 § 10 53.52 320.60 23.77 16812.96E+09

18- .- 4 § 10+ 2 § 12 54,48 325.74 23.97 1836.25E+09

19 .- 5 # 12 57.00 339.13 24.51 1896.52E+09

AR RN AR R AR R A AR AN RA KRR R NN RAR R RN ARRR AR A A RN AR AR AR N EARRAANN AR AR RN R R AR

. As min=-20.62cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:

As max=100.00cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5=132.82Ton
2 FR b d (f*c) 0.5=177.09Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE RETrvERZO LONGITUDIHNAL

RE AR AR kAR AN AR R R AR R A R R AR N AR R kA R A R R Rk kA Ak Rk kR R AR AR R R R A A A AR AR AN N R R Rk ks
b= 50 cm h= 180 cm d= 175 cm f'c= 250 Kg/cm 2 fy= 4200 Kg/cm~2

RANRA R R R AR AR RARA R AR R R R IR KRR ARRI AR R RA KR NANARR AR AR AR R R AANARA KA R RNk k

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm"2 Ton-m Ton Kg-cm”2
KRR A AR I AR R A AR AR R R R AN A AR KR RN AR AR R AR IR A AR A KRN KA R KRR AR KA Rk kA hhkk kR kAR hhkAkd
1 .~ 3 #10 23.76 151.90 19.50 1089.54E+0%
2 .~ 2 #10+1 & 12 27.24 173.26 20.33 1224.39E+09
3 -2 F12+1 10 30.72 194.40 21.16 1355.23E+09
4 .- 4 & 10 31.68 200.19 21.39 1380.67E+09
5 .~ 3 §12 34.20 215.31 21.98 1482.43E+09
[ .~ 3 10+ 1 ¢ 12 35.16 221.04 22.21 1516.91E+09
7 .~ 2 £10+ 2 412 38.64 241,66 23.04 1639.85E+09
8 .~ 5 & 10 247.31 23.27 1673.22E+09
9 .~ 3 $12+1 #1210 262.06 23.87 1759.731E+0%
10 .- 4 # 10+ 1 § 12 267.64 24.09 1792.29E+09
11 o4 212 & 2B2.23 24.69 1876.76E+09
1 =3 =10+ 2 = 12 46.56 287.75 24.92 1908.5GE+(Q9

FR kKRR AR AR R AR RN KRR AR R KK AR IR I N AR AR AR NI R Rk AR A KA AR AR A A A AR AR R AR AR AR KRN R R AR
CONTINUA



T ST ABLA DE REFUERZO LONGITUDINGAL
tiﬁk*k*kih*k*ittifiﬁi**kiﬁiiiﬁ*ﬂ*.ﬁtiiliiikﬁ'ﬁh*t*hii*i*6*i*ﬁii*iﬂ*l*ﬁ***!ﬁﬁikiﬁ
b=50cm h= 180 em d= 175 cm f'c= 250 Kg/cm"2 fy= 4200 Kg/cm"2
hﬁiﬁli**k*iﬂ***l*iitt*ti*ﬁit**t*iﬁiihki*t*iikikAﬂiati*i*kiiiiitiitﬁ*iaiﬁtuhﬁt*ﬂi

No.. U7 COMBINACIONES DE AREA HR VCR E*L
VARILLA cm Ton=m Ton -cm”2

AR AR AR AR AR AR AR AR KA R R AR RN N AN R kR A AR KRR AR RN AR R AR AR ARk Ak kA kR kAR AR R kR A AN
13 -6 # 10 47.52 293.26 25,15 1940.17E+09
14 3 §12+2 & 10 50.04 307.63 25,75 2022.20E+09
15 5 §10+1 =12 51.00 313.07 25.98 2053.10E+09
16 4 #12+1 ¢ 10 53.52 327.28 26.57 2133,35E+09
17 4 410+ 2 # 12 54.48 332 67 26 80 2163.60E+09
18 5 412 57.00 6.71 .40 2242.16E+09

Q'it.*iti****.*Q*iﬁttﬁ.iilﬁliﬁiiiﬁi*kﬁni*iﬂihlﬁ*tlﬁiklki**kiﬁtlﬁti*k*ﬁ*tlt!ﬂiiﬁﬁ
As min= 23.06cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=125,00cm™2 h > 70 en

1.5 FR b d (f*c)“0.5=148.49Ton
2 FR b d (f*c) 0.5=197.99Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZO LONGITUDIUNAL
AR KRR A AR R R IR R RA KRR AR ARk d kAR R SRR AR AR A A b MR AR RN KA KR AR IR AAR AR R RARR AR AR R R h

b= 50 cm h= 180 cm d= 175 cm f'c= 300 Kg/cm®2 fy= 4200 Kg/cm“2

MR AR Rk R IR AR AR AR RN AR SRR RANRR RN R Ak RNN RN O R bk bR rhx *
No. COMBINACIONES DE, AREA MR VCR E*I
VARILLA cm”2 Tan-m Ton Kg-cm”™2
AR Ak Rk kR AR AR R AR R R AR AR R AR R R AR RN RN R AR AR R kAR AR A kAN AR Ak kAR ARk AR Ak kA Ak
2 #10+1 & 12 27.24 174.42 22.27 1241.00E+09
2 §12+1 & 10 30.72 195.87 23.18 1374.71E+09
4 710 31.68 201.75 23.43 1410.96E+09
3412 34.20 217.13 24.08 1504 .85E+09
3 #10+1 4 12 35.16 222.96 24.3) 1540.16E+09
2 410+ 2 # 12 38.64 243.98 25.24 1666.13E+09
: 5 & 10 39.60 243.75 25.49 1700,.35E+09
3 §12+1 4 10 42.12 264.82 26.14 1789.11E+09
4 #10+1 # 12 43.08 270.53 26.39 1822.53E+09
4 # 12 45.60 285.46 27.05 1909.28E+09
3 #10+2 & 12 46.56 291.12 27.30 1941.96E+09
6 § 10 47.52 296.77 27.55 1974.44E+09
3 412+ 2 § 10 50,04 311.52 2g.21 2058.80E+09
5 4§10+ 1 § 12 51.00 317.12 28.46 2090.60E+09
4 412+1 # 10 53.52 331.74 29,11 2173.20E+09
4 § 10+ 2 412 54.48 317.29 29.36 2204 .34E+09
o~ 5 # 12 57.00 351.77 30,02 2285,29E+09
ARRARARRRRARARR AR AR R R AR AR RN R AR AR A RN R AR RN AR R ARk AR AR R KRR RA R RN R AN
As min= 25.26cn"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=150.00cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5=162.67Ton
2 FR b d (£%C) 0.5=216.89Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA COGRTANTE



ABLA E ESTRIBOS

. . o
nth**Aﬁﬁ*i**inthﬂiﬁtﬁitkkiiiiitt*ii*i**iitkikl*iiiiiﬂtﬂ*iti*ﬁikk*t*t**ttkkitﬁtit

b="50 cm h= 180"cm - d= 175.cm '. FR=0. .8 ESTRIBOS DE DOS RAMAS
‘***A’k k!k*kﬂtﬁﬁkﬁii**ﬁﬁ**i.iﬁiﬁ‘iQ**iﬁ*itkﬂliilikk**ﬂ*iﬁﬁﬁi!k***iﬁ.ﬁ*iﬁi‘*ﬁik'ﬁ
#2 - #2.5 43 44
* * kW KRR RIRAANKANRAR R AR Ak kh ek k kN hdkhhhhhh
5.00¢cm 115.25Ton 166.99Ton
. 7.50cm 76.83Ton 111,33Ton 199.14Ton*
10.00cm §7.62Ton 83.50Ton 149.35Ton
12,50cm 46.10Ton 66.80Ton 119.48Ton
15.00¢m 38.42Ton 55,66Ton 99.57Ton
17.50cm 32.93Ton 47.71Ton 85.34Ton
20.00cm 41.75Ton 74.68Ton
22.50¢m 37.11Ton 66.,38Ton
25.00cm 33.40Ton 59.74Ton
27.50cm 54.31Ton
30.00cm 49.78Ton
32.50cm 45.95Ton
35,00cm 42.67Ton
37.50¢m 39.83Ton
40.00cm 37.34Ton
42,50cm 35.14Ton
45.00cm 33.19Ton
47.50cm 31.44Ton

§0.00cm

*ithktitiiiii*t.tttﬁtiiiiﬁtﬁlhittthktt*ﬂiﬁk!ttkttlﬁﬂit'*i'ﬂtiﬁtktnt'tttttthﬁﬁi*t

18.82c! 27.26¢cm 48.77c
ktﬁ*iﬁi!ﬁ‘ﬂ.tﬂiﬁk*ﬁﬁﬁt*ikktilﬁi'*i.ihtl*itt‘tkﬂhiill.iihikitﬂk*kiii'ii**ﬂﬁiﬂﬁiﬁ‘
Sev 18.71cm 27.1lem 48.49cm
Scvi 12.47cm 18.07cm 32.33cm
*h * ek ok AR AT A AR R AN NN AR KA RN AR KRR AN RN N NARE NN AR RAAA
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
fy=2530 Kg/cm"2 para Est.d2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm"2 para Est#2.5,43,#4 as= 5.24E-02cm”2/cm
s =gep, de Est. 1.5 as= 7.86E-02cm”2/cm

SH =FR AV fy / { 3.5b )

Scv =sep. de Est. por cambios volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FRb d ( fcr )" 0.5




. . T A DE REFUERZO LONGITUDXNAL

kk.tkk*i‘itikkﬁi*liitﬂ*kiﬁtﬁﬁﬁtﬂk*ﬁi'tkltk*jktﬁi*iﬁ*tﬁkl*ilith*iktiikk.kﬁkiiit*ﬁ
“-b="50 em h= 200 cm d= 195 cm ‘'f'c= 200 Kg/cm"2 fy= 4200 Kg/cm'2

iiiikﬁtiﬁﬁ*iﬁﬁ*.ﬁﬁ*ﬁiiiiﬁtﬁitliﬁ‘ti*tﬁﬂﬁﬁikﬁﬁ*kﬁliﬁiiﬂiﬁ**ﬁikﬁ*ﬁﬁﬁiiﬁti‘ﬁiﬁlﬁiiﬁ

NO. COMBINACIONES DE AREA MR VCR E*T
s VARILLA cm"2 Ton-m Ton Kg-cm®2
it'k'**‘iiﬂlikﬂiﬁﬁtiﬁht!iﬁkﬁ*ﬁiﬁktkﬁﬁtl.ﬁﬁﬁI*i&Aﬁﬁ*iﬁﬁii**ﬁ*kitﬁt*i*tiit*ﬁiﬁiﬁil
1 =3 %10 23.76 168.54 .18.886 1234.71E+09
2 -2 §1l0+ 1§ 12 27.24 192,12 19.60 1379.14E+09
. 3 2 f12 +.1 # 10 30,72 215.42 20.34 1517.94E+09
4 4310 | 31.68 221.80 20.54 1555.31E+09
5 .~ 3 #1212 34.20 238.43 21.08 1651.65E+09
6 -3 f10+1 § 12 35.16 244,73 21.28 1687.71E+09
7 =2 #1110+ 2 § 12 38.64 267.39 22,02 1815.57E+09
8 .~ 5 ¢ 10 39.60 2731.59 22.23 1850. 10E+09
9 o~ 3 #1241 § 10 42.12 289.76 : 22,76 1939.27E+09
10 .- 4 ¥10+1 %12 43.08 295,88 22.97 1972.70E+09
11 .- 4 #1212 45.60 311.84 . 23.50 2059.10E+09
12 -3 $10+2 § 12 46.56 317.89 23.71 2091.51E+09
13 .- 6 110 47.52 323.91 23.91 2123.66E+09
14 .-3 §12+2 {10 50.04 339.61 24.45 2206.B1E+09
15 .~-5 §10+1 # 12 51.00 345,56 24.65 2238.02E+09
16 .- 4 #12+ 1 § 10 53.52 161.06 25.19 2318.81lE+09
17 -4 410+ 2 £ 12 54.48 366,92 25.39 2149.15E409
: 18 5 § 12 57.00 182,22 25.93 2427.72E+09
ﬁﬁﬁ!ittiiiiﬁiihl‘liiﬂtﬂkk.ﬁﬂ...*ikttﬁtk*ititﬁi.i‘ﬁitkﬁﬂ.ﬁﬁkitkﬁﬁlﬁﬁtiltt‘ii.t!i.
As min= 22.98cm"2 EL VCR SE REDUJC UN 30 %,YA QUE;
As max=111.43cm"2 h > 70 cm

1.5 FR b d (f*c) 0.5=147.99Ton
2 FR b d {f*c)0.5<197.33Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTAMNTE

T A DE REFUERZO LONGITUDINAL

AR R AN RN R RN R R R AR R AR R AR RN AR AR AR AR Rk R R A R A A AR R AR A R AR R AN AR Ak kR hkhk
b= 50 cm h= 200 cm d= 195 cm f'c= 250 Kg/cm™2 fy= 4200 Rg/cm 2

KAk NI RN R AR R AR AR R R A R A AR AR A AR kAR A AN R AR A kAR ARA R AR AR kR Rk kb kAR kk kA

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cm2 Ton-m Ton Kg~-cm™2
AR R Rk R R A R kR AR NN Rk P R R R AR RN R R AR AR R A AR R R A R AR AR R R kAR AR A AR AR R AR kA kAR Ak ks
1 -2 §10+1 212 27.24 193,86 21.92 1544.66E+09
2 .~ 2 #12+1 § 10 30.72 217.62 22.74 1711.33E+09
3 .~ 4 t10 31.68 224.14 22.97 1756.52E+09
4 =3 #1212 34.20 241.17 23.57 1873.59E+09
5 -3 #1110+ 1 £ 12 35.16 247.62 23.80 1917.62E+09
6 -2 §10+2 § 12 38.64 270.87 24.62 2074.73E+09
1 .~ 5 #10 39,60 277.25 24.85 2117.41E+09
B8 -3 #12+1 # 10 42,12 293.90 25.45 2228.1JE+09
9 .-4 f10+1 312 43.08 300.21 25.68 2269.83E+09
10 .- 4 # 12 45.60 316.70 26.28 2378.06E+09
11 -3 §10+2 £12 46.56 322.95 26.51 2418.84E+09
12 .- 6 ¥ 10 47.52 329.18 26.73 2459.1BE+09
13 .-3 #12+2 #10 50.04 345.46 27.33 2564.65E+09
RN AR R AR R A AR AR R R RN ARk kAR A bk kR A kA kR Rk bk kk kA kAN ARk h kAR MRk kkhhhdd

CONTLHUA



TAB LA D E REFUERZ2O0
iiAﬂiiﬂi*’ﬁkltitﬁhi*iikﬁ*i*ith***ii*ti*htki*.iiitiﬁ*tt:tt*iikﬁtiﬁ*tti*ktkﬁi*kinh

. b= 50°cm-h= 200 cm d= 195 cm f'c= 250 Kg/cm™2
ii.*i*‘ﬁﬁﬂﬁ*tiﬁkﬁ***l’ii'ii*ﬁiti**iQ*iiﬂ*i*ttﬁﬁtitiiiﬁ*iﬂ*ﬁ***it'iiiiiii!ti*ii L2

‘No.: ', COMBINACIONES DE
" VARILLA

LONGITUDINAL

fy= 4200 Kg/cm™2

E*I
Kg-cm® 2

' cm”2
khki*tﬁ**ﬁit*ﬁ*i*nﬁ*'t*iatﬂiaiatﬁiﬂﬂiaﬁtAAii*itﬁitiﬁiﬁt*ﬂilﬁ*ﬁt*ihiﬁtﬁaiﬂ*tﬁiatﬁ

S5 Tf 10+ 1§ 12
EelS180 0= 4 812 + 1 § 10
=4 #0104+ 2§12

.= 87 f 12

AREA MR VCR
51.00 351.63 27.56
53.52 367.75 28.16
54.48 373.85 28,39
57.00 389.81 28.99

2604.33E+07
2707.44E+08
2746.32E+0%
2847.316E4+0?

ktt*tﬁﬁt*a*aaaa*taai*ﬁaaunaaaa.auas*k*ani:at*wintiia**n-tﬁtnnihnaaaaﬁaaﬁ*aata.a;
EL VCR SE REDUJO UN 30 %,YA QUEf

As min= 25.69cm"2
As max=139.2%cm"2

1,5 FR b d {f*c)"0.5=165.46Ton

2 FR'b d (f*c)"0,5=220.62Ton

FR=0.9 PARA MOMENTO FLEXIOHANTE

FR=0.8 PARA FUERZA CORTANTE

h>70

ABLA DE REFUERZO
B T L e T L T T

b= 50 cm h= 200 cm d= 195 cm f'c= 300 Kg/cm"2

cm

LONGITUDINAL

fy= 4200 Kg/cm"2

AARAR AR AR AR AR AR KRR TR AR RN AR R AR AN AR AR RN KRR RN AR IR AR AR R A R R RN R R AR AR RN RAR A AR

No. COMBINACIONES DE
VARILLA

L L L T T T T

1 —2 #12+1 @10
2 .~ 4 420

3 .~ 3 #1212

4 -3 §10+1 #12
5 -2 #10+2 412
[ -5 410

7 -3 f12 +1 ¥ 120
8 -4 #104+1 412

9 4 22

10 .-3 4§10+ 2 § 12
11 .- 6 # 10

12 -3 #12+2 4§10
13 -5 §10+1 412
14 .- 4 412+1 {10
15 .- 4 § 10+ 2 4§12
6 5 #12

AREA MR VCR E*I

cm®2 Ton-m Ton Kg-cm“2
30.72 219,09 24.91 1734.6SE+09
31.68 225.70 25.16 1780.85E+09
34.20 242,99 25,82 1900.51E+0%
35.16 249.54 26.07 1945.54E+09
38.64 273.20 26.97 2106,32E+09
39.60 279.69 27.22 2150.0JE+09
42.12 296,66 27.88 2263.47E+09
43.08 303.10 28.13 2306.,22E+09
45.60 319.94 28.79 2417.22E+09
46,56 326.32 29.04 2459.07E+09
47.52 332.70 29.28 2500.67E+09
50.04 349.36 29.94 2608,.77E+09
51.00 355.68 30,198 2649.54E+09
53.52 372.20 30.85 2755.51E+09
54.48 178,47 31.10 2795.49E+09

394.86

2899,44E409

1 57.00
Qittitt.iitﬁtiQtiiiitii**ﬂiiinnttkhkﬂﬁkkiﬁt«ﬁﬁﬁkit!itktuk*t*tlii'ﬁikt*iﬁitkii.t!
EL VCR SE REDUJO UN 30 %,YA QUE:

As min= 28.15cm"2
As max=167.l4cm"2

1.5 FR b @ (f*c) 0.5=181.26Ton

2 FR b 4 (f*c) 0.5=241.67Ton

FR=0.9 PARA MOMENTO FLEXIOMNANTE

FR=0.8 PARA FUERZA CORTANTE

h > 70

<m



TULTIATBEL AT DR SESTRIBOS
iih'ktuk*ﬁtiﬁﬂ*x*t*tﬁl‘tiﬁﬁtiﬁﬁﬂﬁiii*iihtﬁhkikki*ilAkk‘tkhlﬁt*iikkink*i*tlﬂittﬂﬁ

0. em ‘he'2 cm a= 195 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
**tihQta*ﬁi*itk*iﬁﬂkaﬁhqﬁiﬁki****kiiiillhi*kﬁ&ii*ﬁﬁikhtﬁﬁ*ttk!tkiiﬁﬁkiikﬂ**ﬁthﬁl
: 5 42 TR #3 44
an*a***kgﬁ-*:ka*}t**ﬁ**i*ﬁ**uuatt*aa:gaiﬁ:aaa&x-***anuar*ataaataaﬁtka*imnan»Auuﬂ
S.00cm | ) 128.42Ton 186.08Ton
°7.50cm 85,61Ton 124.05Ton 221.89Ton*
10.00cm 64.21Ton 93.04Ton 166.42Ton
=12,50em ' 51.37Ton 74.43Ton 133.14Ton
15.00cm 42.81Ton 62.03Ton 110,95Ton
17.50cm 36.69Ton 5$3.16Tan 95.10Ton
20.00cm ) 46.52Ton 83.21Ten
22.50cm 41.35Ton 73.96Ton
25.00cm 37.22Ton 66.57Ton
27.50cm 60.%2Ton
30.00cm 55.47Ton
32.50cm 51.21Ton
35.00cm 47.55Ton
37.50cm 44.38Ten
40.00cm 41.61Ton
42,50cm 39.16Ton
45.00cm . 36.9%Ton
47.50cm 35.04Ton
AR AR R AR R R R Rk AR AR AR N AR AR KRR AR R kA kAR RAN R AN ko hkkhhkhhk kR R Ak kh hkkhkwahkhkhkd
SM 18.82cm 27.26cm 48.77cm
ARk kA kR A AN Rk Ak kA ARk A R R R R R RN A A ARk Rk k kA kR R AR ARk hhh kAR kAR AR ARk kkh kR kk
Scv 18.71lcm 27.1l1lem 48.49cm
Scvi 12.47¢cm 18.07cm 32.33cm
K XN P h e r Pk ke ke hh Ak kA kAR R A R R AR R AR R R R b kR kR Rk kR k hhk kR h kA kR Ak kXK R R A XA kA& b
HOTAS: REQUIERE DE REFUER20 LONGI'TUDINAL
fy=2530 Kq/cm'Z para Est. §2 POR CAMBIOS VOLUMETRICOS
fy—4200 Kg/cm™2 para Estd#2.5,§3,44 as= 5.24E-02cm”2/cm
=sep. de Est, 1.5 as= 7.B6E-02cm"2/cm

SH =FRAv fy / { 3.5 b )

Scv =sep. de Est. por camblos volum.

Scvi=sep. de Est. por cambios volum. en vigas a la intemperie
* REVISAR Vu < 2 FRb d { fc* ) " 0.5



/50" 'cm. h= 250 cm-

“d=. 245°cm. £le= 200 Kg/cm®2

R E F U.E-R Z o

3 T-A D ONGITUDINAL
itti*'tﬁﬁ*ﬂtﬁﬂﬂtkkt**ﬁ**iti***Aﬁ*tiﬁiﬁiiiitk*i*ﬂﬁﬁatkiutiiiﬁit*ﬁiﬁi*iﬁlh*tﬁnkt*t

fy= 4200 Kg/cm'2

“b=
*ﬁii*lﬁi**!*iil*!ih!t*ﬁﬁ'tii*tiﬁintﬁkktikihﬁaﬁkhtiﬁ*th*ti*a‘hnkﬁkhnﬂth*kﬂ'i&itt*

E*I
Kg=-cm™2

2506, 63E+09
2570.01E+09
2733.70E+09
2795,07E+09
3013,23E+09
3072.27E+09
3225,01E+09
3282.37E+09
3430.85E+09
3486,65E+09
3542,03E+09
3685, 50E+09
3739.45E+09
3879.25E+09
3931,85E+09
4068.21E+09

No. consrnncxonss DE “AREA LMR VCR

VARILLA . m°2 _Ton=-m Ton
" ﬁtﬁt&ii*iiﬁﬁkﬁﬁﬁﬁili.lﬁﬁﬁiikiﬁﬁi*tiiiiiﬁﬂiiiiﬁkt*iin*iﬁiiniiﬁk«t*tﬁtﬁktitﬁ.iiﬁﬁﬁ

i A2 I L 053007277 7273048 23.88
200 .74 # 10 31,68 281.67 24,09
300003 12 . 34,20 303,07 24,62
4:. .3 4,10 + 1§12 35.16 311.19 24.83
- SRRk TR RS U R B 1 38,64 340.42 25.57
6 .-5 §10 39,60 348.43 25,77
Sreg J=v30o§i120401 4l 42,12 369.36 26.31
87 .='4 §10 + 1§ 12 43.08 377.30 26.51
9 =120 45,60 293.03 27.04
100 .~3 410+ 27 ¥ 12 46.56 405.89 27.25
11 .-~'6 % 10 47.52 413.72 27,45
12 =3 ¢ 12+ 2 #10 50.04 434.19 27.99
13 -5 §10+1 §12 51.00 441,95 28.19
14 .= 4 #1241 f 10 53,52 462.21 28.73
15 .- 4 #10 +'2 412 54.48 469.89 28,93
16 .- 5 12 57,00 489,95 29.47

*ithﬁtﬂﬁﬁitit*iﬁiﬂi.iiﬁ*ili‘iﬂi'itih.ii!ﬁAiﬁkhthiihﬁlﬁlihAikuk*Ahitﬁkﬂ*i:hiltilk
EL YCR SE REDUJO UN 30 %,YA QUE:
h > 70 em

As min= 28.87cm’2
As-max=140,00cm”™2

1.5 FR b d (f*c)"0.5=185,94Ton
2 FR b d (f*c) 0.5=247.92Ton
FR=0.9 PARA MOMENTO FLEXTONANTE
FR=0.8 PARA FUERZA CORTANTE

b= 50 <n

TABL

h= 258 cm

A

d= 245 cn

REFUERZO

f'c- 250 ¥g/cm'2

LONGITUDINAL
B L R L T Y T

fy= 4200 Kg/cm™2

AR RRR IR R AR AR IR Rk kP R A AR AR R IR AN R Ak R R ARk R R KRRk AR AR AR AR A kAR AR R AR R AR AR
COMBINACIONES DE

No.

VARILLA
L L e e e T T

AREA

cn

1 =3 %12 34.20
2 -3 #1104+ 1 §12 35.16
3 -2 #10 + 2 #1212 38.64
4 .- 5 # 10 39.60
E -3 §12+1 § 10 42.12
& 4 #1041 #12 43,08
7 -4 f 2 45.60
8 -3 #10+ 2 ¥22 46.56
9 -6 # 10 47.52
10 .- 3 412 + 2 0.04

HR VCR E*L
‘Ton-n ' Kg-cm™2
305.80 27.53 3061.6BE+09
314.07 27.76 3135.06E+09
343.90 28.58 3397.35E+09
352.09 28.81 3468.71E+09
373.51 23.41 3654 .09E+0%
381.¢3 29.64 3723.99E+09
402.88 30.24 1905.64E+09
410.95 30.47 3974.16E+09
418.99 30.69 4042, 31E+09

440.04

31.2%

4219.52E+09

1
AR RAR R R R AR R R AN AR R A AR AR RAR KRR IR R AN R AR AN AR R A AR R AR A KR ARk Nk kR AR o AR

CONTINUA



TABLA DE REFUERZO LONGITUDIHI\L
LS R U e O A I A P PSR O P PP PR P
b='50 .cm - h=:250 cm - d= 245.cm  f'cs 250 Kg/cm"2 fy= 4200 Kg/cm"2
KERRRERRRRARRNKANRRRR AR AR KR A RR AR AR KR RA R A AN AR RRRRARN R R AR AR AR RR AR R AR RN AR

HD. COMBINACIONES DE ARE}\ MR VCR E*I
VARILLA cm”2 Ton-m Ton Kg-cm"2
Qi&ii'iltﬁiﬁlﬂ***ﬁﬁﬁﬁif‘ﬁ*llﬁk.*ilikiitﬂhhiiii‘ttiil*ki*ihtitik**iiitiiiliiikiil
11 .- 5 # 10+ 1 4 12 51.00 448.02 31.52 42B86.39E+09
i L l20 .- 4 4124 1§10 53.52 468.90 .32.12 4460.32E+09
! 22713 .- 4 B10+ 2 F 12 54.48 476.82 32.35 4525.98E+09
14 .- 5 # 12 57.00 497.54 32,95 4696,B0E+09
ktikﬁﬁ'hlﬁktikﬁﬁ*iﬁkt!ihi***iiﬁ*tiiltiiiﬁ*tktiiﬁtittiiﬁiﬁl&tit*ﬂ*tﬁtllk*iilﬁﬂkﬂk
As min= 32,28cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=175.00cm"2 h >70 cm

1.5 FR b d (f¥c) 0.5=207.89Ton
. 2 FR b d (f*c) 0.5=277.19Ton

FR=0.9 PARA MOMENTO FLEXTIONANTE

FR=0.8 PARA FUERZA CORTANTE

TABLA D E REFUERZO LONGITUDINAL
AAAAA AR AR R AR AR AR R AR AR AR R AR A AN AN AR R AR AR A AR KR AN A AR AR AR AR A KRN RN R AN AR RN AR

b= 50 em h= 250 cn = 245 cm f'c= 300 Kg/cm 2 fy= 4200 Kg/cm™2
ARARARRRARURAANAARR A A AN AN AR AR AR XAANRRRA AR Ak kb bk hh bk h ki bk hk bk kbbb
No. COMBINACIONES DE AREA MR VCR E+*I
cn®2 Ton-m Ton Kg-cm®“2
AR KR RR AR AR AR R R AR AR AR AN R Ak kAR AR R AR AR R AR kA A kR kA bR R bk dhh kb kA hhkkhhhhh ko bkhk
2 410+ 2 § 12 38.64 346.23 31,31 3443.74E+40%
5 4§ 10 39.60 354.53 31.56 3516.64E+09
3 §124+1 #10 42.12 376.27 32.22 3706.09E+09
4 §10+ 1 #1212 43.08 384.52 32.47 3777.56E+09
4 % 12 45.60 406.12 33.12 3961.36E+09
3 #410+2 #1212 46.56 414.32 33,37 4033.48E+09
6 # 10 47.52 422.51 33.62 4103.24E+09
3 §12+2 4§10 50.04 443,93 34.28 4284.69E+09
5 94 1W0+1 #1212 51.00 452.07 34.53 4353.19E+09
4 §12+1 #1210 53.52 473.36 35.18 4531.44E+09
4 §f10+2 % 12 54.48 481.44 35.43 4598.76E+09
12 5 § 12 57.00 502.59 36.09 4773.96E+09
thtﬁ!'ttﬁﬁlii'ﬁttltti‘tﬁﬁﬁitl.*ltktttlAﬁﬁi*tatitl.ti#tti‘nii'ki'ﬁttﬁlﬂt!ﬁttﬁt!'l
As min= 35.36cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=210.00cm"2 h > 70 cm

1.5 FR b d (£%c)"0.5=227.73Ton
2 FR b d {f*c)"0.5=303.64Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



- TABLA OE ESTRIBOS
RERAKRRNKANRRARRRRRARAR IR R AR AR IR AR AR AR AR kAR kAR AR AN KA AR AR R AR R ANRA AR R R kAR K

b=:50 cm h= 250 cm d= 245 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
- kl‘iﬁkki*,iﬂﬁki*'ﬁtﬁ.lﬂlﬁtﬁ'ﬁ*ﬁ~iilﬁQQﬁiQk'ﬁﬁﬁ!kkﬁ'ki*ﬁﬁﬂ#ﬁiﬁiﬁiﬂﬁk*ﬁkﬁkﬁﬂ"ﬁiﬁ#ﬁﬂ
.8 #2 52.5 43 44
ilih*ii*kﬁtﬁh!‘ﬁﬁiﬂﬁh'tittkﬁﬁiiﬁﬁiﬁﬁikﬁ.tliiiiktﬁtﬂkiﬁiii*l*tﬁ'**ﬁﬂi*‘t‘kﬂilliﬂ'
5.00cm 161.35Ton 233.79Ton
N 7,50cm 107,56Ton 155.86Ton 278.79Ton*
v -~ 10,00Ccm 80.67Ton 116.89Ton 209.09Ton
3 12.50¢cm 64.54Ten 93.52Ton 167.27Ton
15,00cm 53.78Ton 77.92Ton 139,40Ton
17.50cm 46.10Ton 66.80Ton 119.48Ton
20.00cm 58.45Ton 104.55Ton
22.50cm 51.95Ton 92.93Ton
25.00cm 46.76Ton 83.64Ton
27.50cm 76.03Ton
30.00cm G9.70Ton
32.50cm 64.34Ton
35.00cm 59.74Ton
37.50cm 55%,76Ton
40.00cm 52.27Ton
42.50cm 49.20Ton
45.00cm 46.47Ton
47.50em 44.02Ton
50.00cn
Aklklhﬂttithkﬂiltthk.k‘kiﬁktiii.Aktthﬂikthﬁ.ii*khkﬁktﬁiiiiik*iiikiiﬂi*httﬁitiikl
18,.82cm 27.26cm 48.77cm
hﬁkli*»ﬂihili.tkﬂﬁﬁi*iit‘(kAiiAAi*kltlklﬁiktlAﬁ.*iklﬁiﬁiilii*lthiit*iiiiihiiiilkiﬁ
b g Scv 18.71cm 27.11cm 48.49cm
Scvi 12.47cm 18.07cm 32.33cm
.iﬁAiAhkbﬁii.kﬁ‘klﬁi*ﬁﬁiii'*t‘itﬁ**itiﬁk*&&*itki-ihtiiiiii*ki.kti**ii****ﬁ‘itlii
HOTAS: REQUIERE DE REFUER20 LONGITUDINAL
fy=2530 Kg/cm'2 para Est.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 Kg/cm™2 para Est§2.5,%3,34 as= 5.24E-02cm”2/cm
s =sep. de Est. 1.5 as= 7.86E-~02cm"2/cm

S =FRAv fy / ( 3.5 b )

Scv =sep, de Est. por cambios volum.

Sevi=sep. de Est. por cambios volum., en vigas a la intemperie
* REVISAR Yu < 2 FR b d { fc* )" ©.5



T A A [») REFUERZO LONGITUDINAL
nannnauauuqnununnnunnnh * *hx
- “ b= 50" cm. h= 300 cm d= 295 cm  f'c= 200 Kg/cm"2 fy= 4200 Kg/cm“2
RbkkhkhAhhhthhhd

““No. COHBINI\CIONES DE AREA MR VCR E4I
- ARIL! m°2 Ton-m Ton Kg-cm*2
..Qﬁlﬁ.ﬁﬂi‘*ﬂﬁt"ﬁ*ﬁﬁﬂiiﬁtﬁﬁi*ﬁ!‘i'tﬁh.nﬁ‘.tﬁt‘QtﬁQﬂttAAikﬁiﬁﬁ.ﬁtﬁ*ﬁ*ﬁﬁtﬁ!iii..i
1 =310+ 1 812 35.16 377.64 28.37 4198, S9E+09
2 -2 #1200 +2 §12 38.64 413.45 29.11 4533.49E+09
3 -5 %10 39.60 423.27 29.31 4624,27E+09
4 ~3 #$12+1 #1210 42.12 448,97 29.85 4859,.43E+09
5 -4 810+ 1 412 43.08 458.72 30.05 4947.85E+09
6 .~ 4 $12 45.60 484.21 30.59 5177.02E+09
=7 =3 F10+2 §12 46.56 493.88 30.79 5263, 24E+09
8 .~ 6 ¢ 10 47.52 503.53 30.99 5348.87E+09
‘9 =3 #1242 410 50.04 528.77 31.53 5570,95E+09
10 -5 #10+ 1 §12 51.00 538.14 31.73 5654 ,55E+09
11 .-4 $12+1 410 53.52 563.36 32.27 5871.4SE+09
12 .- 4 §#10+2 #1212 54.48 572.86 32.47 5953.13E+09
13 -5 # 12 57.00 6165,131E+09
ttt.tt'ﬁtttt'tttt..ﬁt'iitl*tﬁ'*t.ntﬁit!ﬁdﬂ*tltiﬁﬂQttﬁ.kiittitt‘h"t.!ﬁﬁﬁiﬁ".*ki
As min= 34.77cm"2 EL VCR SE REDUJO UN 30 %,YA QUE;
As max=168.57cn"2 h > 70 cn

1.5 FR b d (£#*c) "0.5=223.89Ton
2 FR b d (f*c)"0.5=298.52Ton
FR=0.9 PARA MOMENTO FLEXIO!ANTE
FR=0.8 PARA FUERZA CORTANTE

TABLA DE REFUERZ2ZO LONGITUDINAL

AR AR R AR AN R R AR AR R R A R R A AR R AR RN RN RN R RN A SRR A AR AR RS A AR R AN AR AR kAN AR Rk
b= 50 cm h= 300 cm d= 295 cm f'c= 250 Kg/cm'2 fy= 4200 Kg/cm"2

AR RARRRA RN R A AR R I AR R AR AR AR A hARARR AR N Rk

No. COMBINACIONES DE AREA MR VCR E*I
VARILLA cnT2 Ton-o Ten Xg-cm"2
AR RN RRA AR AR RN R R A NN RN AR h * Tk
1 .~ 5 §10 39.60 426.93 32.77 5168.38E+09
2 ~3 $12+1 ¢ 10 42.12 453.11 33.37 5449.03E+09
3 -4 $10+1 #1212 43.08 463.05 33,60 $554.94E+09
4 4 %12 45.60 489.07 34.20 5830.43E+09
5 -3 #10+2 412 46.56 498.95 34.42 5934.43E+09
6 .~ 6 % 10 47.52 508.81 34.65 6037.93E+09
7 .~3 §12+2 4§10 50.04 534.61 35.25 6307.25E+09
8 ~5 $10+ 1 § 12 51.00 544.41 35.48 6408,.97E+09
9 .~ 4 #12+1 § 10 53.52 570.05 36.08 6673.75E+09
10 .~4 §10+2 #1212 54.48 579.79 36.31 6773.79E+09
11 .-5 #12 57.00 605,27 36.91 7034.25E+09
R R AR R A AR AR AR AR RS AR AR R R AR A AR R R R AR R PR RN R AR AR AR AR AR IR R AR AR AR AN AR R ARk dd
As min= 38.87cm"2 EL VCR SE REDUJO UN 30 %,YA QUE:
As max=210.7lcm"2 h > 70 cn

1.5 FR b d (f*c) 0.5=250.32Ton
2 FR b d (f*c) 0.5=333.75Ton
FR=0.9 PARA MOMENTO FLEXIONANTE
FR=0.8 PARA FUERZA CORTANTE



TABLA DE

REFUERZO

b= 50 cm h= J00 cm d= 295 cm f'c= 300 Kg/cm 2

Aak

No. CONBINACIONES DE AREA MR
VARILIA cn°2 Ton-m
1 -—4 $10+1 %12 43.08 465.94¢
2 .- a #1212 45.60 492.30
3 -~ 3 f10+2 #1212 46.56 502.32
4 -6 # 10 47.52 512.32
5 -3 §12+2 §10 50.04 538.51
6 .~ 5 #10+1 {12 51.00 54B.46
7 .~ 4 $12+1 § 10 53.52 574.51
8 ~ 4 f10+2 12 54.48 584.41
9 .~ 5 $12 57.00 610.32

VCR

LONGITUDINAL
AR ARRARR R AR RA AR
fy= 4200 Kg/cm®™2
RARARRARNR SRR AR RAR AR

E+I
Kg-cm®2

Ton g
R hhARAA IR AR R RN kAR b b

39.52
39.77
40.43

B
1=

n= 42.58cm"2
x=252.86Ccm"2

egE
3}

il
abe

PARA

PARA FUERZA CORTANTE

B d_(f*c) “0.5=274.21Ton
d (f*c)“0.5=365.61Ton
MO FLEXIO!

5628,06E+09
5909, 29E+09
6015.50E+09
6121.22E+09
6396,43E+09
6500, 42E+09
6771.19E+09
6873,51E409
7140, 08E+09

AARNRRRARANRNRRR AR
EL VCR SE REDUJO UN 30 %, YA QUE;
h >



TABLA DE ESTRIBOS

AERRAKIA RN * * I RAKARRANAR A ANRRRARKA.
b= 50 cm h= 300 cm d= 295 cm FR=0 .8 ESTRIBOS DE DOS RAMAS
RRRRNER * R T e e T I e e e

2 #2.5 i3 14
Dy Ty T T T T e P T T

5.00cm . 194.28Ton 281,50Ton

7.50cm 129.52Ton 187.67Ton 335.69Ton*
10.00cm 97.14Ton 140.75Ton 251.76Ton
12.50cm 77.71Ton 112, 60Ton 201.41Ton
15.00cm 64.76Ton 93.83Ton 167.84Ton
17.50cm 55.51Ton B0.43Ton 143,87Ton
20.00cm 70.38Ton 125,88Ton
22,.50¢cm 62.56Ton 111.90Ton
25.00cm $6.30Ton 100.71Ton
27.50cm 921, 55Ton
30.00cm 83.92Ton
32.50cm 77.47Ton
35.00cm 71.93Ton
37.50cm 67.14Ton
40.00cm 62,94Ton
42.50cm 59.24Ton
45,00cn 55.95Ton
47.50cm 53.00Ton
50.00cm

HRRRAR RN AN R NN R ARAN AR RN AR kAN Rk RAhhhRA kAR A AR R RS
sM 18.82cm 27.26cm 48.77em
AAARRR AR AAREANSRENS D )

Scv 18.71cm 27.11cm 48.49cm

Scvi 12.47cm 18.07cm 32,33cnm
£l ) kik iﬂ!ﬂ'ﬁﬁﬁﬁ'.ti.ﬁ‘ﬁl.t.ﬂﬁiﬁ...Qt..tt.ﬁi.‘ﬂ.tﬁ
NOTAS: REQUIERE DE REFUERZO LONGITUDINAL
£fy=2530 Kg/cm™2 para Est.#2 POR CAMBIOS VOLUMETRICOS
fy=4200 ¥g/cm"2 para Estf2.5,%3,44 as= 5,24E-02cm”2/¢cm
S =sep. de Est. 1.5 as= 7.86E-02cm°2/cm

SH =FRAV Ey / ( 3.5 b )

Scv =sep., de Est. por camblios volum.

SCVL-sep. de Est. por cambios volum. en vigas a la intemperie
'REVISAR Vu < 2 FRb d { fc* )" 0.5
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1.~

NCLUSIONES :

Las ayudas-nos proporcionan la facilidad de :

a)} Saber si una seccién dada soporta los elementos mec&nicos que
van a actuar sobre ella.

b) Proponer la seccién adecuada conociendo los elementos mecéni-
Cos5.

c) Las ayudas son utilizables, para cualquier factor de carga, si
Be usa un factor de proporcicnalidaag,

Fc  requerido
R e ——
Pc de ayudas

Entre mayor f'c se tenga, mayor serd el porcentaje de acero méxi-
mo en relacién con una viga de concreto reforzado de menor f'c.

Bl incremento de momento resiitente para agecciohes con las ~-
mismas dimensiones y con el mismo armado, pero con f'c diferente
experimanta una variacién muy pequefia, se puede apreciar con las
tres resistencias utilizadas, que el incremento de 50 Kg/cm* en
el f'c origina un aumento del 1% en el HR.

146




BIBLIOGRAFIA:

Gonzdlez Cuevas, Oscar y Robles F.- V., Prancisco
Aspectos fundamentales del Concreto Raforzado
Editorial LIMUSA

2a, Rdicién

México, 1989

Instituto de Ingenieria, UNAM

Comentarios, Ayudas de Disefio y Ejemplos de las Normas Técnicas
Complementarias para Disefio y Construccién de Estructuras de
Concreto, DDF.

No. BS-2

Noviembre de 1991.

Popov, Egor P.
Mecdnica de Materiales
Rdjtorial LIMUSA

la. Edicidn.

México, 1989

Normas Técnicas Complementarias para Disefio de
Estructuras de Concreto
Reimpresién, 11 de septiembre de 1989

447



	Portada
	Índice
	Introducción
	Capítulo I. Plexión
	Capítulo II. Cortante
	Capítulo III. Deflexiones
	Capítulo IV. Ejemplos
	Capítulo V. Ayudas de Diseño
	Conclusiones
	Bibliografía



