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ALIGERADOS 

Calculos.Previos: 

1 ... Dimensiones: Altura = 20 craso 

Peralte = d = 20 ... 3 = 17 cms o 

2 .... Ivíetrado de Cargas: 

a) Cargas Muertas

-Aligerado (módulo=o.4 m.)

Losa =0.4 x Oo05 x l x 2,400 

Vigueta =0.1 x Ool5 x I x 2,400 

= 48 Kg/m. 

36 " = 

Ladrillo= (1 / 0.3 )x Icho Kilos _= __ 2.._7 __ " __ 

b·) 

3 o• Carga de Rotura: 

a) 

b) 

111 "

Carga/M2 = 111 x ( l / Oo4) = 280 Kg/ M"2 
... Acabado = 

. . . . . . . . . . . . . . . . . . . . .  � lUO 11 

-Tabiquería= (no se tomar[) ••••• =------

C'argas Vi vas 

-Azotea = 100 Kg/IvI2

... 1°Piso = 200 Kg/M2 

Azotea. 
-W = 28u( l.2) j lUO(

lºP' 2o5 1so.

1.8) = 300 

W = 38U( 1.5) i 200( 1.8) = 372 
U 2 o5 

380 11 

Kg/ m 

11 

4o- Momento Mlximo que pueden tomar las viguetas: 

.Px = 0975 p 
Pb = (Oo85)�x ( f;/ fy)x(6000/ 6000 f fy)

Como f '= 175 Kg/cm2 y :f = 2,800 Kg/ cm2e y 
p = o.u23 

X 

a = (p .f od)i/ o.s5 f' 
X 

_ 
X y . 

C 

a 
X 

7 -36 cm. 

M' = 
u 

. , , ( a u.85.b.a .f. d-F*J.
X C 

0X .... 
= 1458 Kg-M: 

lii = 0 lvl' donde íZ = Oo9 u
X X 

1312 Kg-m 

donde b:! iO 



CORTE DEL ALIGERADO
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LIMITl!;S DE AC.é;RO ( Punto 7) 

o.oo 0.34 o.as

0.30 

0.40 

1.913 

1 

/· 
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:ilL-

A Comprobar por flecha 

A( .)A .... ,, 
S ifi,1 S .w.11 1. ; 

f' 
o.1ef

cb'd
y 

1 
d 

i 

3 .910 cms 2

i 

I¡ 
1 

Cambiar la 
sección o 

J poner acero 

/ ª1:, compre-
1 ClOll 

1 

¡ 
i 

¡ 
1 

As (max) 



5 ... Comprobación para viga rectangular: 

M = al mom8nto máximo positivo. 

M
As= ___ _,, _ __,_,. 

e.9 f (d-a/2)
y 

M como a=t=5 cms. , As
= 

36540 As M p= 
b.

fd, como b =40 y d=l7 ; p= -2-48_4_7_2 _0_0 

q= p.---f._,- = 0.16Mf 248472
e 

3.776 M 
248472 

Si a es mayor que t,se analiza como viga rectangular 
Si a es menor que t,se analiza como viga T 

6.- Comprobación por CORTE: 

7•- Limites de 

Tomaremos la luz mayor de todos los aligerados, si 
cumple con éste, cumple con todos los demás. 

V = 0.575 W L, W =372 L=4 , W = 855o6u Kg. 
X U U X 

V= V - W d = 855060�372(0.17)= 792.36 Kg. d X V u 
- d 

v-u- b, d 

Vi = lolx. e 
X 

= 4.66 Kg/cm2

0.85x 0.53( f' )112 = e 6056 Kg/cm2 

Como 6.56 es mayor que 4066, 
anchar ninguna vigueta. 

no es necesario 

acero: 

a)A
8
.mínimo = }4 b 'd =Oooo5b 'd =

b)A mfnimomínimoi 00002 b'd = .••••••••••s 

Oo85 cm2 

Oo34 " 

e )Asmáximo = Oo 75pb b' d = 0.023 b' d = 11 

8.- Areas de acero: 
M A

8

= 
0•9 f (d-a/2) 'donde a=d/5

y 
a) A = M/38556s 

b) A = M/ 1260(34-a)
s 

e) a=(A :r·)/(0º 85 f' b)s '$ e 
a(positivo)= A (0.471)s 
a(negativo)= As(l.882)



Aligerado A ... 1 

1.-Condicion de carga: 

Unica condiciÓh de carga WDt 1
= 300 Kg/m 

2.- Momentos negativos en los apoyos internos: 

a)M. isostáticos

MAB
= �A 

=(WL2)/12 =300(3075)2/12 = 352 Kg-m.

M = M = " =3uo(3.00)2;12 = 225 11 
BC CB 

MCD
= �e = % =300(4.uo) 2/12 = 400 11 

b)Cálculo de "K".

KATu (3/4) (1/L) = 0.20

�e
= (1/L) = oo33

K = (3/4)(1/L) = 0.18C:d 
c)Cálculo de "C".

0:sA
= 

KAB(KABt K.li-C) = 0•38

CBa
= 

�C(KABj .K._sc) = 0062

c0lt
= 

�c<�c• ACD) = 0.63
C

Clt KCD(K:sct KCD) = Oo37

d)momentos (cross aparte)
. � = 35V Kg ... m

Me.= 410 " 

3.� Momentos negativos en los apoyos extremos:

M"A
=(1/24) W L2 =(1/24)(300)(3.50)2= 155 Kg-m 

MB 
=(1/24) w i,� =(1/24)(3vo)(3.75/= 180 1

1 

4 . ... Momentos positivos: 

M' =(1/8 ) W L2 =37.5 L2

M{B
= 527 , Mñc= 338 , Mén= 600 

a) 
¡· MAB

= 527 - 350 2 = 355 Kg-m 
b)MBc= 338 � 350 - (407-350)/2 = -40 Kg-m.
c)M0n= 600 - 407/2 = 400 Kg-�.

5o "" Comprobaciones: 
a) Momento máximo = 1312 Kg-mo es mayor que todos

b) Viga rectangulaó·
a= 30776(40000) = Oo6 es menor que 11 t" 

248472
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6.� Areas de acero:

a) MAB
= 35500 Kg-cms. 

A = M/ 38556 = 0.921 � a= A (Oo471)= 0.43 
s s 

A = M/1260(34-0.43) =0.839 
s 

A = M/1260(34 .. 0.40)=00839
s 

a = 0.40 

a = 0.40 ok 
Como A =Oo839 menor que A (minimo) se toman 

los .�.4/3(0.e39)=1.119 � según el gráfico 
del punto 7, tomaremos 

A= 00850 = 1 � ½s 
b) M .. CD = 40000 Kg-cms º

A =M / 38556 = 1.037, a= A (0.471) = 0.49s . s 
A = M/1260(34-0.49 )=0.947 a = 0.45 s 
A

8
= M/1260(34-0.45)=0.946 a = 0.45 ok 

A =0.946 = 1 lb½s 
e) M:A

= 15,500 Kg-cmso 

A = "fil/ 30556 = Uo402 , a= A (lo882) = O. 76 
s s 

As
= M/1260(34-o.7é) =o.370 a = 0.7v 

As= M/1260(34-0070)=0.369 a = Oo7U ok 

Como A =0.369 menor q 'A (minimo) se toman los 
4/3(0.�69)= 00492 y· se�n el grifico del punto 
7, tomaremos: A = 0.492 = 1 � 3/8 

s 

d) M:s= 35,VOO Kg-cms.

A = M./ 38556 = Oo9U8 ,  a= A (1.882) = 1°71 
s s 

A = M/1260(34-1.71)=0.860 a = 1.62 s
A = M/1260(34-1�62)=00858 a = 1.62 ok 

s 

e) M = 41,000 kg-cms. e

A = 0.858 = 1 0 ½ s _ __.. ______ ;;.;.....;.__,,;.._ 

A = M/ 38556 = 1.063 , a= A (lo832) = 2.00 
s s 

A = M/ 1260(34-2.00) =l.017 a = 1.91 
s 

A = M/ 1260(34-1-91)=1.014 a = 1.91 ok s
A = 1.014 = 1 � ½s

f) �= 18,000 Kg-cms.
A = M/ 38556 = 00467, a= A (1.882) = 0.88 

s s 

A = M/ 1260(34-0088)= 0.431 a= 0.81 
s 

A = M/ 126u(34-u.a1) = 0.430 a= u.81 ok 
s 

A =�./3(00430) =0°573 
s 



ALIGERADO A-2 ( AZOTEA ) 

1. - Condici 5n de carga. :

2 . ... Momentos 
Unica condición ele cargs. WD.1 1

= 300 Kg/m.
' 

negativos en los apoyos internos: 

a) Momentos Isostíticos

IvlAB'� lifBC
= (WL2 )/12 = 300(3)2 /12 =

= 300(4 >2 /12 = 

225 Kg-m. 

3-- Momentos 

l'llBC
= 

MCB = ( 11 

. b) Cálculo de "K''.

KAB
= (3/4)(1/L) = 0.250

= 0.187 1S3c
= 11 

e) Cilculo de 11C11 • 

CBA = �A/( KABt �C) = 0�57

0Bc
= 

�el( KABt �e) = o.43

d) Momentos (cross aparte)

MB:F 490 Kg-m.
negativos en los apoyos extremos: 

M
A

= (1/24) W 12=(1/24)(300)(2.75)2

M0
= . 11 =(l/24)(300)(3.75) 2

4.- Momentos positivos: 

M'= (1/8) Vi L2= 37.5 L2

M¡B= 337.5 , M130
= 600

a)MAB
= 337.5 - 487/2 = 95

b)MBC
= 600 - 487/2 = 360

5o- Comprobaciones: 

Kg-m. 
11 

400 11 

= 95 Kg ... mo 

=175 11 

a) Momento máximo = 131 2 Kg-, .. es mayor que todos

b) Viga rectangular
a = 3.776(36000) = 0.55 es mayor que "t" 

248472

60- Areas de acero:

a) lVIAB= 9500 Kg-cms.
A = M/38556 = 0.246 s , a = A (O.d71)= 0.12s 
A s
A s
As

= M/1260(34 ... 0.12)= 0.223 
= M/1260(34-0.10)= 0.222 
= 4/3(0.222)= 00296 

bJ M = 36000 Kg-cmsoBC 

a= 0.10 
a= O.lu ok 
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eJ A = M/ 38556 = 00934, a= A (Oo471) = Oo44 
s s 

A = M/1260(34-0.44)= o.s51 a = 0.40 
s 

A = M/1260(34-0040)= o.s50 a = 0.$0 ok s 
As

= 00850 = 1 � a
e) MA�- 9500 Kg-mms.

A �-M/ 38556 = 0.146, a= A (1.882) = 0.46 
s s 

A
8

= M/ 1260(34-0.46)=0.223 a = 0.42 
A = M/ 1260(34-0.42)=üo225 � = 0.42 ok s 

A = (4/3)(0.225) = 0.340s 
A = 0.340 = 1 0 3/8

s 

d) MH
= 49000 Kg-cms.

A = M/38556 = 1.271 a= A (l.d82 ) = 2.39 
s s 

A = M/ 1260(34-2.39)=1.230 a = 2.32 s 
A = M/ 1260(34-2.32 )=1.227 a = 2.32 ok s 

As
= lo227 = 101/2

e) M0
= 17,500 K.g-cms.

A = M/38556 = 0.454 a= A (1.882) = 0.85 
s . s 

as= M/ 1260(34�v.85)=0.419 a = 0.79 
A = M/ 1260(34-0-79)=0.418 a = 0.79 ok s 
A = (4/3Jl0.418J = 0.557s 

ALIGERADO A-3 (1� PISO) 
1.- Condición de carga: 

A) Condici6n primera WD
= 228 Kg/m.

2o- Momentos negativos en los apoyos internos: 
a) Momentos isostíticos

MAB=MBA
= (WL

2
)/12 =(228)(3.75)2.(12 = 267 Kgm

MBc=McB= ( 11 
=(228)(3.00)2/12 = 171 11 

Mcn=
MD0

= 11 = (22s)(4.co/;12 = 304 � 
b) Cálculo de "K"

KAB=(3/4Q(1/3.75)

�c=(1/3 .oo) 
K0n=(3/4J(1;4.oo)

e) Cálculo de II C 11 

= 0.20 

= 0-33 
= 0.18 

CBA
=(KAB)/(KAB1 �e

)= u.33
cBc= 

., = e .62

CCB
= = 0.63 

CCD
= = Oo37 
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d) Momentos (cross aparte)
M = 270 Kg-m 

B 

Me= 310 " 

3.- Momentos positivos. 
M'= WL2/e= 28.5 12

hl' = 401AB M' = 
BC 257 M' = 456CD 

MAB
= .401 267/2 = = 270 Kg-m 

MBC
= 310 257 - ( 310-267 )/2 = ... 30 11 

Mcn= 456 310/2 = = 305 11 

Tu) Condición segunda w1
= 144 Kg/m en el 1 ° tramo

1 .... M.Negativos. a) Momentos ismstáticos 
MAB=MBA

= WL2/12 = (1440(3.75)2/12= 169 Kg-m
b) Momentos {cross aparte)

MB� 150 Kg-m 
Mc=t 35 ¡¡ 

2.-M. Positivos: 
M '= (l/8)WL2= 18 1

2 

M' =253 M' =162 Mc'n=288 AB BC 
a) MAB= 253- 147/ 2 = = 180 Kg-m 
b) MBc= 162- ll47-32 J/2 = 75 !\.g-m
cJ Mcn= 288 t 32/2 = 305 11 

C) Condici6n tercera, w1 = 144 Kg/m en el 2 ° tramo
1 .... 1Vl. Negativos. a) Momentos isostáticos 

MBc=McB= WL2/12 = (144)(3) 2/12 =108 Kg-�
b) rfomentos (eros.=:; aparte)

MB
= 60

Me
= 60

Kg-m 

11 

2.- M. Positivos: 

'l º ""' M. 

M '= (l/8)WL
2

= 18 1
2 

M' =253 M' =162 M' =288AB:' BC CD 
a) MAB

= 253 59/2 = = 
b) M

13
c= 162 - (59-57)/2 - 57 = 105 

e} MCD
= 238 - 57/2 = = 260 

11 

11' 
,·t 

D) Condición cuarta w1= 144 lcg/m en el tercer tre.mo
Negativos 

a) LOmcntos isostíticos
" 

2 MCD=HDC
= ,.'i. '--/12 = (14L1,) U) /12 = lS 2 ?.:.:.;-o



ALIGERADO A-3 (Condición 2°) 
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ALIGERADO A-3 (Condici6n 3°) 
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ALIGERADO A-3 (Condición 4°)
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bJ �omentos (crosG ��,rte) 

Mb=t 39 Kg-m. 
M0

= 170 11 

2.- M. �ositivos: 

Condición 

.Condición 

Condición 

Condición 

M'= (1/8) WL2= 18 12

IJ' = 253 M' = 162 M' =
AR BC CD 

a) M.AB
= 253 t 39/2 =

288 

= 275 Kg-rp. 
60 11 b) MBC

= 162 - (170-39)/2 =

c) M0D= 288 - 170/2 = = 205 11 

Momentos de cálculo 
Iº l. 2º

' 

Iº 
t 

Iº .l. 2º
' 

Iº l. 3º
' 

l. 4 11=M = 270' AB 
M0D= 305

3º =M = 105BC 
t 3 °=MB 

=-2 70

t 4 °=M0 
=-310

t 180 J. 275 = 725 
' 

J. 305 .s. 205 = 815
' ' 

... 30 = 75 
.. 150 - 60 = 480 
- 60 - 170 = 540

Kg-m. 
11 

11 

" 

11 

Momentos en los apoyos extremos 

Areas de acero; 

MA
= (1/24) WDJ.LL2=372(3.5)2/24� 190

M = . 11 
' =372(3.75)�24= 220D 

11 

11 

a) M
A:B

= 72500 Kg-cms.
As = M/ 30556 = 1.aao, a� As(o.471) = o.a9 

As = M/1260(34-0.89)= 1.73a , a = 0.02 

A8 
= lvl/1260(34-0082)= lo734 , a = 0.82 ok 

A8
= 1.734 = l�/4 ¼ 1� 3/8

h) �e= M/ 38556 = 0.195 , a= A
8
(0.471) = 0.09

•s = M/ 1260(34-0.09)= 0.176 a = o.os

AS
= M/ 1260(34-0.08)= 0.175 a = o.os ok

AS 
=$/3(0.175)= 0.233

A8
= 0.340 = l 0 3/8

c) M0n= 81500 Kg-cms.
A3 = M/ 38556 = 2.114, a= A8(0.471) = 1.00
As = M/ 1260(34-1.00)=1.960 a= ' 0.92 

A5 = M/ 1260(34-0.9�)=1.955 a = 0.92 ok 

A5
= 1°955 = l@h ¼ 103/8



d) MA = 19,000 Kg-cms.
As 

=M/ 38556 = 0.493, a = A8(1.882) = 0.93
As

= M/1260(34-0.93) = o.�56 a
= o.a6

As
= M/1260(34-0.86) = 0.455 a = 0.86 ok 

As
= 4/3(0.455) = 0.607

e) MB 
= 48,000 Kg-cms.

A8
= 0.601 = 1 0 3/8 

As
= M/ 38556 = m.245, a= As(l.882) = 2.34

A8 = M/1260(34-2.34) = 1.203 a = 2.26 
AS

= M/1260(34-a.26) = 1.200 a = 2.26 ok 
As

= 1.200 = 1 0 /2
f) MC = 54,000 Kg"cms.

As
= M/ 38556 = 1.401, a = A8(1.882)= 2.64

AS = M/1260(34-2.64) = 1.367 a = 2.57 

As
= M/1260(34-2 .57) = 1.364 a = 2.57 ok 

As
= 1.364 = 1 � /4

g) MD 
= 22,000· kg-cms.

As
= M/ 38556 = 0.571 , a = A8(1.882)= 1.07

As
= M/1260(34-1.07) = 0.530 a = 1.00 

As
= M/1260(34-1.00) = 0.529 a� 1.00 ok 

A8 
= 4/3(00529) = 0.705

A�IGE.RADO AM4 (!�PISO) 
1.- Condición de carga; 

A) Condición primera WD
= 288 KgJm

2.- Momento negativo (voladizo) 
MB = (l/2)W L2

= (1/2)228(1.165)2= 155 kgm 
3.- Momento positivo 

M¡B=(l/8)WL2 = (1/8)(228)(3)2
= 257 11 

M.AR
= 257 - (1/2)(155) = = 180 11 

F..) Condición segunda w1
= 144 Kg/m

1.- Momento positivo 
MAB=(l/8)WL2= (l/8)(144)(3/ = 162 11 

C) Condici6n tercera w1
= 144 Kg/m (voladizo)

1.- Momento negativo 

� = (l/2)WL2= (1/2)(144)(1.165)& 98 Kgm 



ALIG:C-:RADO A-4 

- Condici6n l 0 
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Momentos de cálculo 

Condici6n I º t 2º • 3 0 - M -- B - 155 t 98 = 255 Kg-m.

Condici6n I� t 2º = M = 180 J. 162 = 345 11 

AB ' 
Momento en el apoyo: 

Areas de 

M = 2_ (1/24 )W
DJ.L 

L - 372(2. 75 }
2 /24 = 120 11 

a .. ' 
aoero: 

a) MA= 12,000 Kg-cms.

As= M/38556= 0.311 , a� A8(1.882) = 0.59

As= M/1260(34-0.59) = 0.285 a= 0.54 

As= M/1260(34Mo.54) = 0.285 a= 0.54 ok 
As=(4/3){0.285)= 0.380 

A0
= 00380 = 1 0 3/8 

b) Tu1:B� 25,500 Kg-cms.

A8
= M/ 38556= 0.661 , a= A8(1.882)= m.24

A8
= M/1260(34-1.24) = 0.618 a= 1.16 

A8
= M/1260(34-1.16) = 0.616 a= 1.16 ok 

A8
=(4/3)(0.616)= 0.821

As
= 0.821 = 1 0 �

c) MAB
= 34,�00 Kg-cms.

A8 
= lill/38556= o.a95 , a= A8(0.471)= 0.42

A8 
= Ivl/1260(34 ... 0º42) = 0.815 a= 0-38 

A
3 

= M/1260(34 ... 0.38) = 0.814 a= Oo38 ok 

AS =(4/3)(0.814) = 1.085

As
= l.D85 = 1 0 k

ALIGERADO A-5 (1° PISO) 
1.- Condici6n de carga: 

A) Condici6n única WDJ.L= 372 Kg/m
' 

2.- Niomentos. "Metodo de los coeficientes 11

1 1 Con luces iguales o menores a 3.00 m. en un solo 
tramo, K=l/12 en ambos momentos"(P�ABUDY) 

MA=MB=IvíAB=(l/12)WL2=(1/12)(372)(3/=- 279 Kg-m.
3 . ... Comprobaciones: 

a) i.lomento máximo= 1312 kg-m me,yor q_u.e 279 kg-m

b) Viga rectPngular= a= 3o776(iú)/248472=U.42 m9no:c· c;'"t"



ALIGBRADOS A-S y A-7 

... ALIGERADO A-5 
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4.- Areas de acero: 

a) M. = 27,900 Kg-cms.
A 

A8
= M/ 23562 = 1.1s4, a= A8(1.8e2) =

A8
= M/ 1260(34-2.23)= o.6?7 a = 

As
= M/ 1260(34-1.31) = 0.677

A5
= M/ 1260(34-1.27)= 0.677

As
=(4/3)(0.677) = 0.903

b)MAB� 27,900 Kg-cms.

A �0.903 =s 

A8
= M/ 23562 = 1.184, a= A

8
(0.471)

A = M/ 1260(34-0.56)= 0.662
s

a = 

a = 

1 

= 

a = 

A = M/ 1260(34�0.31)= 0.657s a = 

A =(4/3)(0.$57) = 0.876 
s 

ALIGERADO A�6 (1 ° PISO) 

Condición de carga: 

A = 00850 = 
s 

1 

A) Condicicfo primera: WD= 1.5 CM = 228 Kg/m

M
B

=(l2)WL2= (/2)(228)(1.325)2
= 200 Kg-m 

M¡B
=(l/8 )WL2

= (1/8 )(228 )(4 / = 456 11 

MAB
= 456 .. ½(200) = 360 11 

2.23 

1.31 

1.27 

1.27 

í6 ¼ 

0.56 

0.31 

0.31 

0 /2

R) Condici6n segunda: w
1

=1.8CV= 144 (en el l ºtramo)

MAB
= (l/8)WL2

=(1/8)(144)(4)2 = 290 Kg-m. 

C) Condici6n tercera: w
1

= 144 (en el voladizo)
M

B
= ½ WL2 = 1(144)(1.325)2= = 130 Kg-m 

Momentos de c,lculo 
Condición 1° ¼ 2 ° t 3 º = �= 200 t 130 = 330 
Condici6n 1� i, 2 ° = M =360 � 290 = 650AB. ' 
Momento en el apoyo 

Kg-m 
11 

MA
=(l/24)WDJ.LL2

=(1/24)(372)(3.75)2= 220 Kg-m.
' 

Comprobaciones: 
a)Momento máximo= 1312 mayor que todos
b)Viga rectangulat:

a= (3.776)(65000)/248472=0.99 menor que "t"=5 
Areas de acero: 

ok 

ok 



ALIGERADO A-6

- Condición 1°

1.20 
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-r-----�--------------------- -----�-ºº -------- -- ---
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- Condici6n 3 º

At.----------------------------J -�144 Kg/Jb
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A = M/ 38556 = 1.686, a= A (0.471)= 0.79 
s � s 

A = M/ 1260(34"0.79)= 1.553 a= Oo73 
s 

A = M/ 1260(34-0.73)= 1.551 a= 0.73 ok 
s 

A = l.?51 = 10½ t 1�3/8 
s 

b) MA
= 22,000 Kg-cms.

A
8

= M/ 38556 = 0.571 , a= A
8
(1.882)= 1.07 

As
= M/ 1260(34-1.07)= 00530 a= 1.00 

A = M/ 1260(34•1.00)= 0.529 a= 1.00 ok 
s 

A =(4/3)(0.529) = 0.705 
s 

A
8
= 00705 = 1 0 3/8 

e) M
B

= 33,000 Kg-cms.

A = M/ 38556 = 0.856 , a= A 01.882)= 1.61 
s s 

A = M/ 126U(34•1.61)= 0.809 a= 1.52 
s 

A = M/ 1260(34-1.52)= 0.806 a= 1.52 ok 
s 

A =(4/3)(0.806)= 1.075 
s 

ALIGERADO A-7 (Servicio) 

1." Condici6n de carga: 

A
5
= 1.075 = 1 0 ¼

A) Condición única WD�L
= 3QO Kg/m

2. - Iviomento s'! Método de los coeficientes" QPEABODY)
"Con luces mayores a 3 metros en un solo tramo; 

K es igual en positivo 1/10, y en negativo 1/24" 

MA
=M

B
=(l/24)WL

2
=(1/24)(300)(3.85)

2 
= 185 Kg�m

MAB 
= (l/lO)WL

2
=(1/l0)(300)(3.85/ = 445 "

3.- Comprobaciones: 

a)Momento máximo= 1312 mayor que todos
b)Viga rectangular a= 3.776(44500)/248472=0.68 menor que t

4•- Areas de acero: 
a� MA

=M
B

= 18,500 Kg-cms.

A = M/ 23562 = 0.785, a=A (lo882) = lo48 
s s 

A = M/126o(34�lo48)=0.451 a= 0.85 
s 

A = M/1260(34-0085)=0.443 a= 0.83 
s 

A = M/1260(34-0.83)=0.443 a= 0.83 ok 
s 

A =(4/3)(0.443)=0.591 
s 



b) MAB
= 44,500 Kg-cms.

A = M/ 23562 = 1.889, a= A (0.471) 
s s 

= 0.89 

A = M/ 1260(34-0.89)= 1.u67 
s 

A = M./ 1260(34�0.50)= 1.054 
s 

A = 1.054 
s 

a
= 0.50 

a= 0.50 ok

= 1 gj ½ 



SEGUNDA PARTE: ESCALERA 



ESCALERA 

Cálculos previos: 

a) Paso =(3.75 ... 1.00 ... 0.90)/7=0. 264 m. 
b) Contrapaso=(2.40, 0. 20)/ 15 =0.173 m.

. 2 2 ¼�) im
= ··· a=(p t cp ) = 31.56 cms. 

· Metrado de cargas

t1/h = a / p

t1
=(31.56)(20)/26.4 = 23.91

= 32.56 tm
= t1 t cp/2

d = h � 3 = 17 cms. 

(p)iz: 26.4

(cp)=17.3

cms. 
11 

cms. 
11 

a) Rampa Peso propio=o.3256 x 1 x 1 x 2400 = 781.40 kg-m 
Piso terminado = 100.00 " 

Co!Jl. = 881.40 " 

CoV. = 400.00 " 

W = 1.5(C.M.) t 1.8(0.v.) = 2042 Kg-IJ. 
b) Descanso

c) Diferencia 

Peso propio=0.20 X 1 X 1 X 2400 = 480.00 

Piso terminado = = 100.00 
C.Ivlº = 580.00 

c.v. = 400000

W = 1.5(C.M.) l. 1.a(c.v.) = 1590 Kg-m. 
u ' 

de cargas 

W (a) - W (b) =2042- 1590 = 452 " 
u u 

PRTI�ER TRtjtO: (Zona achurada) 

Reacciones.-

Valor de 

Valor del 

Suma de fuerzas en "Y"; RA 
l. 

� = 7080 Kg. 
' 

Suma de momentos en B ; RA 
= 3525 11 

� 
= 3555 11 

llx" cuando V=O 

0=3525 - 1590(1.291)-2042(x-l.291). X = 2.012 m. 

momento máximo cuando "x"= 2.012 m. 

MAB
=3525(2.012)-1590(1.291)(2.012-l.291/2)-

- 2042(2.012-l.291)
2

/2= = 3757 Kg-m 
nota :De no haber dado por conocido "d'1

, lo obtunemos 
1°- h= 0.04 por metro lineal de eRcalera 
2 ° - �=0.9pf

yb d�(l-O.j9pF /F;)·. (con una cuantía
supu2sta uel 1 o/o c2.lculM1us "d") 

" 

11 

" 

" 
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Valor de los momentos extremos: 

MA 
= Iv½3= (1/3 )del iviomento 1,1áximo= 1,252 Kg-m.

Valor del Momento cuando "x"= 1.291 m. 

M = 3525(1.291)-1590(1.291//2 = 3,226 11 

Valor del momento cuando "x";: 2.875 m. 

- M = 3525(2.875)-1590(1.291)(2.875-l.291/2)-

-2042(1.584//2 = = 3,480 " 

Areas de acero. (cuando d= 17 cms. y b= 100 cms.) 

A (minimominimo)=0.002bd = 3.40 cms2

s 
A (mínimo) =0.005bd = 8.50 11 

s 

A
8
(máximo) =o.75pbbd=39.10 "

a)M = 375,700 Kg-cms.

A = M/23562 = 15.945, a=A (0.1882) = 3o00 
s s 

. 

A = M/1260(34-3.00)='.9.619 a= 1.81 s 
A = M/1260(34-1.81)=9.263 a= 1.74 s 
A = IvI/1260(34-1.74)=9.243 a= 1.74 ok 

s • 7n<½'a As- 9.243 = _ � 12.50 cms. 

b)M = 322,600 Kg-cms.

A = M/23562 = 13.692� a=A (0.1882) = 2.58 
s s 

A = M/1260(34-2.58)=8.149 a= 1.53 
s 

A = M/1260(34-1.53)=7.885 a= 1.48 
s 

A = M/1260(34-1.48)=7.873 a= 1.4a ok 
s 

As= (4/3)(7.873)= 10.513
A = 8.500 = 7 0 ½ a 12.10 cms. 

s 

c)M = 348,000 Kg-cms.
A = M/23562 = 14.77u, a=A (0.1882) = 2.78 

s s 

A = M/1260(34-2.78)=8.847 a= 1.66 
s 

A = M/1260(34-l.66)=eo540 a= 1.61 
s 

A = M/1260(34-1.61)=8.527 a= 1.61 ok s 
A

8
= 8.527 = 7 � /2 a 12.50 cms. 

d)M = 125,200 Kg-cms. 

A = M/23562;: 5.314, a=A (O.loe2) = 1.00s s 
A = M/1260 (34-1. 00 )=3.011 a= O. 57 

s 

A
8

= M/1260(34-0.57)=2.972 a= 0.57 ok 

A = (3/4)(2.972)= 3.960 
s 

A = 3.960 = 3@ � a 2j.0G cms. s 



ESCALERA 

- Primer Tramo ( zona Achurada)

W = 452 Kg/m 
W= 1590 Kg/m 

r-- 1.291

+----·----------�---�-º--

+--· ... 
1.584 

- Segundo Tramo

W = 452 Kg/m 
1

W = 1590 Kg/m 

1.85 
. + 

2.975 

]_______ --� 

+----���--- .. . --}-

·--·--·- ·---·-----· ........ -·· +-· .. 

1.125 



Area de acero �nr temperatura: 

A t
= 0.002 b d = 3.40 

s 

Con �= 3/8 = 0.713 

cms.
11 

n= 3.400/0.713 = 4.77 varillas 

a= b/n = l00/4.77 = Jl cms. 

Ast
= 3.40 = 0 3/8 a 21 cms.

Comprobación por corte: 

V
d

= 3525�1590(0.17) = 325407 Kg. 

vd
= Vd/ bd = 3254.7/1oot17)= 1.91 menor q'Vc�6.56 Kg/cms�

Adherencia: 

g
0

= V/� J d Üu =3525/0.85(7/8) 17(56. 2) = 4.96 cms.

SEGUNDO TRATuiO (Linea contínua) 

Reacciones: 
Suma de fuerzas.en "Y": RA t ¾ = 5540 Kg. 

Suma .de momentos en "B" 

Valor de "x" cuando V=O 
' O = 2940 ... 2042 x, 

RA 
= 2940 

¾ = 2600 

11 

11 

X : le44 m.

Valor del momento máximo, cuando "x"= 1.44 m. 

MAB
= 2940(1.44)..,2042(1.44)2/2 = 2116.50 Kg-m. 

= 2120 
Valor de los momentos extremos: 

MA
= MB: (l/3)del momento máximo = 700 

Valor del momento cuando "x"= 1. 85 m. 

" 

" 

'M = 2940(1.850)-2042(1.85//2 = 1945 " 

Areas de acero: (cuando d= 17 cms. y b= 100 cms. ) 
a)M = 212,000 Kg-m. 

A = M/ 23562 = a.998 , a=A (0.1882) 
s s 

A = M/1260(34-1.69) = 5.207 
s 

A = M/1260(34-�•98) = 5.096 
s 

A = M/1260(34-0.96) = 5.092 
s 

A =(4/3)(5.092) = 6.789 
s 

= 1.69 
a= 0.98 
a= 0.96 
a= 0.96 ok 

As
= 6.789 = 5 � � a 16.60 cms.



b)M = 194,500 Kg-m.

A = M/ 23562 = 8.255, a=A t0.1882) = 1.55 
s s 

As
= M/1260(34-1.55) = 4.757 a= 0.90 

A = M/1260(34-0.90) = 4.664 a= 0.88 
s 

A = M/1260(34-0.88) � 4.660 a= 0.88 ok 
s 

A =(4/3)(4.660) = 6.213 
s 

A = 6.213 = 5 � � a 16.60 cms. 
s 

c)M = 70,000 Kg-m. 

A = M/ 23562= 2.971, a=A (0.1882) = 0.56 
s s 

A = M/1260(34-0.56) = 1.661 a= 0.31 
s 

A = M/1260(34-0-31) = 1.649 a= 0.31 ok 
s 

A
8

= (4/3)(1.649) = 2.199 

A = 3.400 = 5 0 3/8 a 16.60 cms. 
s 

Area de acero por temperatura: 
2A

8t
=O.oo2 b d = 3.40 cms 

ConW = 3/8 = 0.713 " 

n= 3.40/0.713 = 4.77 varillas 

a= b/n = l00/4.77 = 21 cms. 

Ast
=3.40 = � 3/8 a 21 cms. 

Comprobación por corte: 

Vd
= 2940 - 2042(0.17) = 2592.86 

vd
= Vd/bd =2592.86/1700 =1.53 menor q'v

0x
=6.56 Kg/cms. 

Adherencia: 

g0=V/�JdU = 2940/0.85(7/8)17(56.2) = 4.14 cms. 
u 



TERC�RA PARTE: VIGAS 



VIGAS • 

Cálculos Previos : 

1.- Sección ... h = 30 

h = 25 

cms. 
11 

d = h recubrimiento /.: diámetro supuesto 

= 30 ... 3 - l«(fl)h) = 26 cms. 

2. - Momento Máximo:

Px = 0.75 pb = 0.023

ªx = i p
x

.f
y
.d) : (0.85 r;) =

M = 0.90x0.85xb.a .f'.(d- �x) 

11.26 cms. 

= 7677 kg-m.

3 . ... Límites de Acero: 
X C 

2 

A 
• 0.005 bd 3.25 

2 
s(mi.) 

= = cms 

A 0.002 bd = 1.30 11 

s(mi .mi) = 
A = 0.023 bd = 14.95 11 

s (max.) 
f' 

A s(flecha)- 0.18 -e bd= 7.31 11 

y 

4 •• Areas de Acero: 

5 . ... Estribos: 

A ---,,---..,.. , a= d/5 , (d-a/2)= 23.4s -0.9 f � d- a ) 
y 2 

A = M/ 58968 , a
= A (0.7529) 

s s 

A = "!l/ 1260(52-a) 
s 

v
0 

= 0.50 0 (f;) ª ACI-1701-C 

A = vr s / 0 f d 
V U y 

v =o'mayor a 1.G Z (f'f
.:

u e 

CALCULO {)¡; T.,.!\ VIG.'i V-1 

Datos Previos h = 30 cms.

b = 25 11 

d = 26 11 

L = 2.20 m. 

Sobrecarga = Alfdizar de l�drillu ��n�er�ta 
:::: 

de 3 50 i(g/m • 
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i'lietrado de Carga 

a) CoM. Aligerado= 38u Kg/m 2 1.37) 523 Kg/m.l. X = 

Viga = 0.25 X 0.30 X Z,400 = 180 11 

Alfeizar = 350 Kg/m2 
X 1 7i 350 11 

1053 11 

b) CoV• ( la del primer piso) 
2200 Kg/m X 1-375 = 275 11 

Car�a de Diseño: 

w = 1.5 (C 1'(, ) .L 1.s(c.v.) = 2080 Kg/m,l. el'l1 • 
' 

Momentos 

Areas de 

u 

de Cálculo: 

MAB= MA 
?'t 

MB
= (l/12)(i1 ){1)2 = 840 Kg-mu 

Acero: 

M = 84,000 Kg-cms.

A = M/ 58968 = 1.425 a= A (0.7J29) 
s s 

= 1.07 
a= 0.99 
a= 0.99 

A= M/ 1260(52-1.07)= 1.309 
s

A = M/ 1260(52-ü.i9)= 1.307 
A = (4/3)(1.307) = 1°743s 

Estribos: 

a)V =
u 

V c 

" L 
ir • -

u 2

0.50. � ( 

W .d = 2080(0.84) = 1747 Kg 
f�)/4 

= 5.62 kg/cms2

e 

ok 

V c V• bd = 
c

3655 Kg mayor q'V, no necesita estribosu 
2.69 menor q' 1.6 � ( f 'f�= 18e b)v 

s = 
V/ bd =u 
d/2 = 13 cms. 

e) s =A / 0.0015 b, con estribos de 1/4
V 

s = 16.8G cms. 

d) s= A ,f / 3.5 b 
V y 

s = 20.2 cms. 

Se escoger·� el menor, 

CALCULO ·n� LA VIGA V-2 

Datos Previos: h = 30 cms. 
b = 25 
d = 26 

" 

11 

Av = 2(0-316) 

s = 13 cms. 

s= 16,8 
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L = 2.20 m... 

Cargas = /4 aligerado de L= 2.75 m. 

= Voladizo de L= 1.165 m. 
= /¿ escalera. 

Metrado de Carga: 

a) c.M.

l.l2Peso Propio

2.l2Aligerado

3�Voladizo

= o.3oxo.25x2400 = 180 ICg-ml • 

= 380 Kg/m2 x 1.375 = 523 

= 380 11 
X 1.165 = 443 

= as1.4 x 0.710 = 626 Rampa 

Descanso = 580.Q X 1°155 = 676 = 1302 

C .M eBB. e= (1 o .L 2º + 3 º = 1146 ) ñ: 1146 ' 

e .ivl .en B= (1 o ,! 20 .L 4� - C.M. en c = 859 ' 

b) c.v.

l.QPeso Propio = 0.25 X 
2 5G 200 Kg/m = 

2 '1Aligerado = 1.375 X
11 = 275 

3AVoladizo = 1.165 X
11 = 233 

·4.QEscalera = 1.875 X 400 " = 750 

c. v. en e = ( l º t 2º .L �f ) = 558 

c.v. en B = ( lº + 2º .l. 4 º
- C.V.enC = 517

Carga de Diseño: 

wul
= 1.5 (1146) .L 1.8(558 ) :: 2723 Kg-ml • ' 

wu2
= 1.5 ( 859) .1 1.8(517 ) = 2220 

=M.;:;.;om:;;.;e=n=-=t:..::o=s ___ d __ e _C:;..::á=l;..;:c __ u=l�o : 2 
a)Negativos: M' = M' = _w_.L_ = 2723(2.2)2 

= 1090 Kg-m
12 

b)Positivos;

B C 12 
Según la te.bla 4 (a) de B.A.G. (pag 16) 

& = 1.0/1.2= 0.455 luego 

= 

= 

f, = O. Q¿06
d 

f..= o.O'.:Jl4
l 

j40 Kg--JJI.. 

215 11 

Mi= 0.0514(2220)(2.2)2 

M6= 0.0206(2220)(2.2)2 

hlB
= 1090 t 540 = 1630

M = 1090 t 215 = 1310 

Kg-m. 
11 

e 2 M;0
= (1/8).W.L = 1646 11 

Según la tafula 4(a) de "B.A.G. 

s= 1.0 b= 1,2 , L = 2.� 

(pag 16) 
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11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 



B 

E 

\: VIGA. V-2 

;.10i,i.GNT0S NiGATIVO�: 

W = 27�23 Lg/m 

+--.. ---- ---------" ._20_ _____ . -- - -

+·
1.00 

-+ 

tV = ú:20 K
o
0·/m � 

-------------�--------------t,;::· e 
�:�· 

(. .. ·· - '·, 

, .• O, ___ .::;N'l'OJ POSITIVOS 

l 

+-

W = 2723 Kg/m 1 
e 

2.20 
+ 

1.00 

í 
2220 Kg/m 

---,,------·--·------·----·- ·--· ·-A-

-· '2b
li. so 

.. 

2b w.s. 

2L 
'· 

'" 2 
ii .s '· -8- -...,v, 

"' .... , .. � 

/ 

/ 

/ 
/ 

/ 

,,/ 

/ 



Areas de Acero: 

Estribos: 

2 2 2 
M, ;. s º b ;1; Ws 

BC
= 7 4L ' 8 

·;¡. s b 1 
( J. ) = 372 Kg-m.

4 1 ' G 

M:sc
= 1646 t 372 =

a) iVi = 16 3000 Kg-rn.

2020 

A = M/ 58968 = 2.762, s 
A = M/ 1260(52-2.0ID) = s 

Kg-rn. 

a= A (0.7529) = 2.01s 
2.58.'.:i a= 2.00 

A = M/ 1260(52-2.00) = 2.581s a= 2.00 ok 

A = (4/3)(2.581) = 3.435 
s 

A = 3 0 250 = I 0 3/8 t 101.2 
s 

b) M= 131000 Kg-m.

As
= M/ 58968 = 2.246 ,

A = M/ 1260(52-1.52) = 
s 

a= A (0.7529) = l.J2s 
2.064 a= 1.56 

A = M/ 1260(52-1.56) = 2.060s a= l.j6 

A
8

= (4/3)(2/060) = 2.755 

ok 

A = 2.755 = 2� 3/8 t lW/4
s 

e) M= 202000 Kg-m.

A = M/ 58968 = 3.420, 
s 

a= A Oo.7529) = 2.60s 
A = M/ 1260(52-2.60) = s 3.292 a= 2.50 
A = M/ 1260(52-2.50) = 

s 
3.250 a= 2.50 ok 

A= 3-250 = 10 3/8 t 20/4
s 

Reacciones; 

¾ t Re = 2723(2.¿) t 2220(1) =

2723(2.¿)2 f 2220(1.7) 
2 

2.2 

82ll 

He = 0211 4v% = ;.í514 

V = 4696 - 494:3(0.26) = 341·.J
u. , . , 

ve
= O.j.0.(fe)� = O.j(ü.0J)l3.23 = ).b2 

V 
1; o . n;:3ce si. t:,. 3 stri·oo e:;, �- er·0 :

_ U _ ¿ 7 v) _ ,.., - . , ,.¡ ( , , ) 1� _ 
v - -b d - ,..

i::-
•
26

. - .:¡..L.:, rn::,nor q l.,,j/J 1 -
U • L-,JX C 

luego s = d/� = 13 cms. 

Kg. 

11 

" 

11 

s = A / 0.0015.b , ccm estribos d.e 0 1/4 ,A =2(0.310)
V V 

luego s = 16.d cms. 
s = A .f / 3.5 b = 20.2 

V y 
luego s = 20.20 csm. 

1'oma.renos estribos ele 1/4 a 13 cms. 



CALCULO D� LA VIGA V-3 
Datos Previos: h = 20 cms. 

b = 2 5 " 

d = 16 " 

A = 2.00 
s (mi.) 

As(mimi. t O.BO 
Metrado de eargas: 

a) C .M.

cms. 
" 

Kg,Lm 
11 

Aligerado= 380( 3
;7

5 ¼ 1.20 ) = 1169

Viga = 0.25 x 0.20 x 2400 x 1 = 120 -----------

1290 

b) C.V. Aligerado= 200 ( 1.20 t 0.25 ¼

l: 327J = 669 

Carga de Diseño: 

W = 1.5 ( 1290) t 1.8 ( 665) = 3132 Kg/m 
u 

Momento de Cilculo (Voladizo) 

M = h W L2 
= /2 (3132)(0.5)2 = 392 Kg-m. 

u 

Areas de Acero: 

M = 39200 Kg-cms. 

11 

11 

A= M/0.9x2800(16 - 1.6)= 1.08 a= A (0.7529)= u.81 
s s 

A = M/1260(32-0.81)= 0.997 a= 0.75 
s 

A
8

= M/1260(32-0.75)= 0.996 a= 0.75 ok. 

A
8
= 4/3(0.996) = 1.328 

Longitud Bmpotrada: 

A = 1.328 
s 

= 2 0 3/8 

c;M/- Aligerado Azotea = 3S0x 3. 3 7 = 1280 h.g-m 

c.v.-

Muro = 350 x 2.4 

Aligerado 1°piso = 380 xj.37 
Viga = o.25x 0.2x 2400 

Azotea = 100x3-37= 337 kg-m 

Alige. - 2(J0x3 • 37= 674 11 

1011 " 

Carga de Diseno: 

= 840 ti 

= 12Uü " 

= 120 11 

3520 11 

W= 1.5( 3520) ¼ 1.é3(1011) = 7100 ,;g-m. 

Longitud: 

3132 c0•50 ) 2 

2 

x2 

= 7100 -
2 

�ongitud =X = j4 cms. 



0.20 

+-

t 

-

0.16 

+ 

VIGA V-3 

0.90 m. 

o.so X 

...------

--%



Longitud de Desarrollo: 

Estribos: 

CALCULOS DE 111.

Datos Previos: 

Ld= A .f./ 0.E .u' s y o u 

V 

u�;: 
0.E �J.d = o menor�;

o 
Ü �= 6 • 4 ( f ' ) �

2 

/ D u e 

donde: As
= 2.03/8 = 1.42

0 = O·. 85 

2 cms 

E= 2 0 3/a = 6.oo
o 

v. =
u

J = 

W (0.34) = 1J65 
u 

7/8 

cms. 

;'= menor 66.2 Kg-cms2

u 

luego: 

u'= 14.92 K.g/cms; mencr,ü'= 88.65 Kg/cms
2

u u 

Ld = 52 cms. 

Tomaremos una longitud final de 55 cms.

V= 1065 Kg. 
u 

1 
• 

2 
v = 0.5.,0. (f ')'"' = 5.62 i"g/cms.e e 
V= v .b.d = 2249 Kg mayor q'V, no necesita e e u 
con estribos de 0 1/4 , A = 2(0.315)=0.ó32 cm8

2

V 

s =A/ 0.00lj.b = 17 cms. 

s = A. f / 3.5.b = ¿0 "
V y ,-

V= V/ b.d =1065/25xl6 = 2.66 Kg/cms¿ u u 

q'es menor q'l.6 ,o f')
k 

= 17.99e 
s = d/2 = 16/2 = a eme. 

Tomaremos estribos de 1/4 a 10 cms. 

VIGA V-fl 
h= 30 cms. 

b= 25 11 

d= 26 11 

L= 2.20 m. 

Metrado de Cargas: 

a).C.M. Aligerado 3SO x l.j/) 

viga 0.25 x 0.30 x �4Lü 

= 

= 

523 

J1W 

703 

Kg-rn.. 

ti 

!! 
. ,  



VIGAS V-4 y V-j 

VIGA V-4 

fº -1 ______ ___. EJi--------4!
1 

-f- - --- . 
2 .. 20 -f ,tP-2�

VIGA V-5 

,____ _ ____¡I D 
1 

2.20 J__ _______ , _______ . ______ .... 

f 

¡·�----·- -- 2. 75

1 1 
3.25 

0.25 
--1-JI-

1 

1 0.25 
- -f -JI- .. -1

-f--

3.75 

1 

1°375 __ J 

--f. 
0�20 

--f, 

0,2) 
) y 



b) C.V. Azotea = 100 x 1.625 =

Carga de Diseño: 

Kg-m. 

W = 1.5 (703) i 1.8 ( 163 ) = 1350 KE/m 
. u 

' '""' 

Momentos de Cálculo: 

Areas de Acero: 

M = M = !'Ji = m / 12 (WL 
2) 

A lt AB r, 

M =1/12(1350)(2.2( = 545 Kg-m. 

M = 54500 Kg-m. 

A = M/ 59220 = 0.920 a = A (0.752)) s ' 
s 

A = M/ 1260(52-0.69) a s 

= 0.69 
= 0.63 

A = M/ 1260(52-0.63) a = 0.63 s 

Estribos: 

A =(4/3)(0.842) = 1.123 s 

A .= 1.300 = 2 � 3/8s,1 

1° •. v = WL - Wd = 11 34 menor q'V = 3655
u 2 c 

luego no necesita, pero: 

2°.v = V/ bd = 1.74 menor q' 1.6 0(f')� = 18 · 
U · U  C 

luego s= l;:, cms. 

ol;: 

3°.s =A/ 0.001) b =( con estribos de 1/4=16.� c�2. 

luego s= lb.o cms. 

4°.s = A f / 3.5 b = 20 
V y 

TomarGmos estribos de 1/4 a 15 cms. 

Datos Pr8vios: h= 30 

b= 25 

eme. 
11 

d= 26 11 

L= 2.20 m. 

Metrado de Cargas: 

C.fu. Aligerado= 3eo x 3.25 = 

Viga = 0.2j x 0.)0 x �4JO =

C.V. Aligerado= 100 x ;.25 = 

Viga = 100 X 0.25 = 

1L3) •·t:?;-m •

ldO 11 

l41S 11 

32j 
11 

r . -
11 

c. 

350 11 



Carga de Diseño: 

Wu
= 1.5 ( 1415) t 1.8( 350 ) = 2753 Kg-m.

Momentos de diseño: 

1110 Kg-m. 

Areas de Acero: 

M = 111000 Kg-cms. 

As= M/ 59220 = 1.e74 , a= A
8
(0.752t) = 1.40

a = 1.31 A = M/ 1260(52 - 1.40)= 1.741 

A =  M/ 1260(52 - 1.31)= 1.738 
s 

a = 

A = (4/3) (1.738) = 2.317 
s 

Bstribos: 

A
8
= 2.317 = 2 � /4 

Tomaremos estribos de 1/4 a 13 cms. 

DINTELES: 

Datos Previos: h= 15 cms. 

b= 25 cms. 

d= 11 " 

L= 0.90 m. 

1.31 ok 

Metrado de Carga: 

C.Mo Aligerado 380 Kg/m2 Í 2 •75 1 3•7?) = 1240 

Encimado 350 " x ü.20 = 70 

Viga 0.15 X 0.25 X 2400 = 90

1400 Kg/m 

CoVo (la del 2º piso)= 200 x 3.25= 650 Kg/m. 

Carga de Diseño: 

W = 1.5(1400) t 1.8(650) = 3300 Kg/m 
u 

Momento de Diserio 

Area de acero: 

M = f
2

WuL2 =(l/12 )(3300){0.9/= 225 Kg-m

A = O. 866 menor que la mínima 
s 

As= (4/3)(0.866)= 1.152

A = 1.152 = 2 � 3/8 
s 



eUAtlTA PARTB: PLANOS 
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