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ALIGERADOS

Calculos.Previos:

l.~ Dimensiones: Altura = 20 cms.
Peralte = d = 20 = 3 = 17 cms.
2+~ lietrado de Cargas:
a) Cargas Muertas
~Aligerado (mddulo=0.4 m.)

Losa =0.4 x 0.05 x 1 x 2,400 = 48 Kg/m.
Vigueta =0.1 x 0.15 x 1 x 2,400 = 36 "
Ladrillo= (1 / 0.3 )x @cho Kilos = 27 "
111 "
Carga/ M2 = 111 x ( 1 / 0.4) = 280 Kg/ M2
~Acabado 510600000 a0 Uao 0 sveseses ®1U0O W
~Tabiqueria= (no se tomard ) s¢e...=
380 "
b) Cargas Vivas
~Azotea = 100 Kg/li2
.-l°Piso = 200 Kg/M2
3= Carga de Rotura:
a) Azotea.
—Wu = 38u( 1.5) §100( 1.8) = 300 Kg/m

b) 19Piso. 205

W, = 380( 1.5) ¥ 200( 1.8)
2.5

372 it

4.~ lomento Mdximo que pueden tomar las viguetas:
p = 0975 pE )

4 o
Py = (0.85)7x ( fc/ fy)x(6000/ 6000 § Ly)

Como féﬁ 175 Kg/cm2 y fy= 2,800 Kg/ cm2

= 0.023
ax : (Pxofyod)I/ 0085 fc
a_ = T.36 cm.
s - S ’ , _ a 3 £ 3
Mux 00850boaxofco(d +':E)o donde b 1C
= 1458 Kg-i
[ = % a =
J.hu ﬂ IVIu dond=a Q Oo9
X X

= 1312 Kg-m
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5= Comprobacidn para viga rectangular:

Ii = al momznto mdximo positivo.

As= M
5T 9.9 £ (a-a/2)

cono a=t=5 cms. , A = -

A s 36540

pP= 3755 y como b=40 y d=17 M

i P 27847200
¥y
Q= p—5— = 0.16M/ 248472

(¢]
3,776
248472

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

6+~ Comprobacidén por CORTE:

Tomaremos la luz mayor de todos los aligerados, si
cumple con €ste, cumple con todos los demds.

T = 0.575 W, L, W =372 L=4 , V = 855.6u Kg.

V.=V~ W 4 = 855.60~372(0.17)= 792.36 Kg.

Vd
T4 - 4.66 Kg/cm2
,Wé = 1l.1x 0.85% 0.53( fé )1/2 = 6,56 Kg/cm2

X

Como 6.56 es mayor que 4.66, no es necesario
anchar ninguna vigueta.

T.- Limites de acero:
a)A_.ninino = 24 b’d =0,005ba = ..... 0,85 cn2

b)Asmfnimominimoz 0,002 b‘d =..vev.. ceee 0o34 @

c¢)A mdximo = 0.75p, b’d =0.023 b"da = 3.91 "
8.~ Areas de acero:

A= 05 f#M(d-a/Q) ' donde a=d/5
a) A_= M/38556

b) A_= M/ 1260(34~a)

c) a=(AS f}/(0085 fé b)
a(positivo)= AS(O.471)
a(negativo)= AS(1.882)




Aligerado A=-l

l.~Condicion de carga:
Unica condicidh de carga WD* L= 300 Kg/m
2.~ Momentos negativos en los apoyos internos:

a)M. isostdticos

- (w2 _ 2 o o )
M, 5= Mg =(WL7)/12 —300(3.75)2/12 352 Kg-m.
Mpo= Mg = " =300(3.00)“/12 = 225 "
2
Mop= My = % =300(4.00)</12 = 400

b)C4lculo de "K".

K, 5= (3/4)(1/L) = 0.20
Kpo= (/1) = 0.33
Koq= (3/4)(1/1) = 0.18

c)Cdlculo de "C".

Cgy= Kyp(Kypt Kyg) = 0.38

Cpo~ Kpo(Kppt Kpg) = 062

Coy= KpolKpod #CD) = 0.63

Coy= KoplEpet #gp) = 0237
d)womentos (cross aparte)

My = 350 Kg-m

MC'= 410 "

3+~ Momentos negativos en los apoyos extremos:
M, =(1/24) W I =(1/24)(300)(3.50)°= 155 Kg-n

3

My =(1/24) W L5 =(1/24)(3v0)(3.75)°= 180
4+~ Momentos positivos:
M =(1/8 ) w 1? =37.5 12
MJp= 527 , MJ,= 338 , M= 600
a)MAB= 527 - 350/2 = 355 Kg-m
b)M;,= 338 - 350 - (407-350)/2 = -40 Kg-m.
C)MCD= 600 - 407/2 = 400 Kg-m.

5= Comprobaciones:
a) Momento mdximo = 1312 Kg-m. es mayor que todos
b) Viga rectangulad

a= 3.776(40000) = 0.6 es menor que “"t"
248472




ALIGERADO A-1

WD%L = 300 Kg/m.l.
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6e= Areas de acero:

a) M = 35500 Kg~cms.
= M/ 38556 = 0.921 g a< AS(Oo47l)= 0.43

]

= M/1260(34~0.43)=0.839 a = 0.40
A= M/1260(34-0.40)=0.839 a = 0.40 ok

Como AS-O 839 menor que A (m1n1mo) se toman
los «-.4/3(0.839)=1.119 y segin el grdafico
del punto T, tomaremos

As= 0.850 = 1 & ¥

b) M = 40000 Kg-cmss
AS =M / 38556 = 1.037 , a= AS(0.471)= 0.49
A = M/1260(34-0.49)=0.947 a = 0.45
A= M/1260(34-o.45)=o 946 = 0.45 ok

;0. 946 =1 ¢ %

c) Mi= 15,500 Kg-cmse
= M/ 38556 = 0.402 , a= As(l°882)= 0.76
As= M/1260(34~0.76)=0.3T0 a = 0.7V
&~ M/1260(34-0.70)=0.369 a = 0,70 ok

Como A =0.369 menor q“A (mlnlmo) se toman los
4/3(0.%69) 0.492 y segin el graflco del punto
7, tomaremos: A = 0,492 =1 ¢4 3/8

d) M3= 35,000 Kg=cmse
A= M/ 38556 = 0.9U8 , a= A_(1.882)= 1.71
AS‘ M/1260(34~-1.71)=0.860 a = 1.62
A= M/1260(34-1662)=0.858 a = 1.62 ok
A=0.858 =140 /%
e) M, = 41,000 kg-cms.

A= M/ 38556 = 1.063 , a= AS(10882) = 2,00
= M/ 1260(34~2.00)=1.017 a = 1.91
AS= M/ 1260(34-1.91)=1.014 a = 1.91 ck

=1.014 =18 %

f) M= 18,000 Kg-cms.
A=/ 58556 = 0.467 , a= A_(1.832) = 0.88
A= M/ 1260(34-0.88)= 0.431 a= 0.51
A= M/ 1260(34-0.81)= 0.430 a= U.8l ok
As=4/5(0~430)=0»573



ALIGERADD A-2 ( AZOTEA )

l.- Condici’n de carga:
Unica condicidn de carga WD1 1" 300 Eg/m.
?
2.~ Momentos negativos en los apoyos internos:
a) Momentos Isostdticos
M, = M_ .= (WL2)/12 = 300(5)2/12
AB BC o
b =\ = 1" = %
Hy o= Mog= ( 300(4)7/12
. b) Cdlculo de "K".
K= (3/4)(1/L)
= 1"
Kpo
c) Cdlculo de "C".
= L k3 =
GBA KBA/( I\'AB’ KBC) 0407
Cpo= Kpo/( Kyp} Kpg) = 0443

d) Momentos (cross aparte)
MBf 490 Kg-m.

3.~ Momentos negativos en los apoyos extremos:

M= (1/24) W 1°=(1/24)(300)(2.75)° = 95 Kg-n.

Mg= v =(1/24)(300)(3.75)% =175 "
4o~ Momentos positivos:

M= (1/8) W L= 37.5 1°

M&é= 337.5 , Méc= 600

a)M, 5= 337.5 - 487/2 = 95 Kg-m.

b)MBC= 600 - 487/2 = 360 "

5e~ Comprobaciones:

225 Kg-nm.
400 "

0.250
0.187

a) Momento mdximo = 1312 Kg-g. es mayor que todos
b) Viga rectangular

a = 3.776(36000) = 0455 es mayor que "t"
248472

6o- Areas de acero:

a) M, p= 9500 Kg-cmse
A = M/38556 = 0.246 4 a = AS(O.A71)= Q.12
A = M/1260(34-0.12)= 0.223 a= 0.10
A = M/1260(34-0.10)= 0,222 a= 0.lu ok
A = 4/3(0.222)= 0.296

b) MBC= 36000 Kg-cms.



ALIGERADO A-2
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) A= W/ 38556 = 0934 , a= A_(0.471) = 0.44
= M/1260(34-0.44)= 04851 a = 0.40

= M/1260(34-0.40)= 0.850 a = 0.80

A= 0.850 = 1 [
c) MA‘ 9500 Kg-mms.
A = M/ 38556 = 0.246 )y a= Ag (1.882) = 0.46
A = M/ 1260(34-0.46)=0.223 a = 0.42
A = M/ 1260(34-0.42)=0.225 2 = 0.42
= (4/3)(0.225) = 0.340
= 0.340 =1 ¢ 3/8

d) Mz= 49000 Kg-cms.
= M/38556 = 1.271 a= A (1 382) = 2.39

ok

ok

A= m/ 1260(54-2.39)=1.230 a = 2.3%2
A= m/ 1260(34~2.32)=1.227 a = 2.32 ok
AS= 1.227 =1 P 1/2
e) MC= 17,500 Kg-cmse.
&= M/38556 = 0.454 a= A (1.882) = 0485
a = M/ 1260(34-v.85)=0.419 a = 0.79
A = M/ 1260(34-0.79)=0.418 a = 0.79 ok
A = (4/3)(0.418) = 0.557
ALIGERADO A-3 (18 PISO)
l.- Condicién de carga:
A) Condicidn primera Wp= 228 Kg/m.
2.~ Momentos negativos en los apoyos internos:
a) Momentos 1sostdtlcos
M, 5N, = (Wp?)/12 =(228)(3. 75) 2g12 = 267 Ken
My =g = ( n =(228)(3.00)°/12 = 171 "
Moy o= " =(228)(4.CO)2/12 = 304 4
b) Cdlculo de "K"
K,p=(3/40(1/3.75) = 0.20
Kpo=(1/3.00) = 0.33
= 0.18

KCD=(3/4)(1/4.O:3)
C) Ca','lculo de 'in

Opa=(Kyg)/ (i3 Kpp)= 033

Cop™ = 0.63
C..= = 0637

CD



ALIGERADO A-3 (Condicidn 2°)
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d) Momentos (cross aperte)
MB= 270 Kg-m
= 1"
MC 310
3¢= Momentos positivos.

M= WL2/8= 28.5 1.2

PR - Y - f=
Mjp= 401 M7= 257 M= 456
M, 5= 401 267/2 = = 270 Kg-m
Mpo= 310 257 ~ (310-267)/2 = - 30 *
= = = 1]
Mo 456  310/2 505
B) Condicidn segunda W= 144 Kg/m en el 1° tramo
l.-M.Negativos. a) Momentos isbstdticos
MAB- pa~ WL /12 = (1440(3.75)°/12= 169 Kg-m
b) Momentos (cross aparte)
Mp= 150 Kg-m
M=% 35 *
2.-M. Positivos:
M= (1/8)WL°= 18 1°
r - - M o=
=253 M =162 M [ =288
a) M,p= 253- 147/2 = = 180 Kg-m
b) Mp,= 162~ (147-32)/2 = 75 sg-n

c) Myp= 288 § 32/2 305 "
C) Condicién tercers W = 144 Kg/m en el 2° tramo

l.-m. Negativos.a) Momentos isostdticos

= = yrl = ' 2 = -
Mp o op= WL7/12 (144)(3)°/12 =108 Kg-n
b) Momentos (cros: aparte)
MB= 60 Ag-m
= L{]
M, 60

2.- M., Positivos:

M= (l/8)WL2= 18 L°

’ = ’ = WM’ =

Mp=253 MS=162 5 =288

a) MAB= 253 59/2 =

b) My,= 162 - (59-57)/2 - 57
op 238 - 571/2
D) Condicidn cuarta Wl

105 n
= 260 s

144 ig/m en el tercer tramo

c) M

[}

1o~ M. Negativos
a) ..omcntos isost{ticos
MeDalry = viF/12 = (144)(2)%/12 = 172 £



ALIGERADO A-3 (Condicidn 2°)
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ALIGERADO A-3 (Condicidn 3°)
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ALIGZRADO A~3 (Condicidn 4°)

WL= 144 Kg/m
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o) iomentos (cross cu.rie)
Mb=% 39 Kg-m.
= 1
MC 170

2.= M. Positivos:

Condicidn

Londicidn
Condicidn

Condicidn

M’= (1/8) WL2= 18 L2

MAB% 253 MBC= 162 MCD= 288

a) M, o= 253 § 39/2 = = 275 Kg-m.
b) Mp,= 162 ~ (170-39)/2 = 60 "
c) M .= 288 =~ 170/2 = = 205

CcD

lomentos de cdlculo

To

I
1o
1o

$ 20 4 40=M, = 270 % 180 % 275 = 725 Kg-m.
Mop= 305 4 305 § 205 = 815 "

° 4% 3° A= 105 - 30 = 75 "

$ 2012 30:MB ==270 =~ 150 - 60 = 480 "

£ 301 40=MC =-310 -« 60 -~ 170 540 "

Momentos en los apoyos extremos

P 2_ 2 "
(1/24) WD§LL =372(3.5)°/24% 190

M =
A
- - 2,,-
M= " =372(3.75)%24= 220 "

Areas de acero;

a) MKB= 72500 Kg-cmse

Ag = M/ 38556 = 1.880 , aﬁ.As(O.AYI) = 0.89
Ag = M/1260(34~0.89)= 1.738 , a = 0.82
Ag = M/1260(34=0.82)= 1.T734 , a = 0.82 ok
Ag= 1.734 = 184 + 18 3/8
b) M o= M/ 38556 = 0.195 , a= AS(O.471) = 0.09
Ko =M/ 1260(34-0.09)= 0.176 a = 0.U8
Ag = M/ 1260(34-0.08)= 0.175 a = 0.08 ok

Ag =$/3(0.175)= 0.233
A= 0.340 =1 @ 3/8

c) MCD= 81500 Kg~cms. °
Ag =M/ 38556 = 2.114 , a= A4(0.471) = 1.00
Ag = M/ 1260(34-1.00)=1.960 a=’ 0.92
Ag = N/ 1260(34-0.98)=1.955 a = 0.92 ok

AS= 1.955 = 1d- & 1¢3/8




d) M, = 19,000 Kg-cms.

AZ =M/ 38556 = 0.493 , a = A;(1.882) = 0.93
Ag = M/1260(34=0.93) = 0.556 a = 0.86
Ag = M/1260(34-0.86) = 0.455 a = 0.86
Ag = 4/3(0.455) = 0.607
Ag=0.607 =1 g 5/8
e) MB = 48,000 Kg-cms.
Ag = M/ 38556 = De245 , a= A4(1.882) = 2.34
Ag = M/1260(34=2.34) = 1.203 a = 2.26
Ag = M/1260(34-8.26) = 1.200 a = 2.26
Ag= 1.200 =1 @ &
f) MC = 54,000 Kg~cms.
Ag = M/ 38556 = 1,401 , a = AS(1.882)= 2.64
Ag = M/1260(34-2.64) = 1.367 a = 2.57
Ag = M/1260(34-2+57) = 1.364 a = 2.57
Ag=1.364 =19
g) MD = 22,000 kg-cms.
Ag = M/ 38556 = 0.571 , a = As(l.882)= 1.07
Ag = M/1260(34-1.07) = 0530 a = 1.00
Ag = M/1260(34-1.00) = 0.529 a = 1.00
Ag = 4/3(0.529) = 0.705
ALIGERADO A~4 (18PISO)
l.~- Condicidn de carga:;
A) Condicidn primera WD= 288 Kg4m
2.~ Momento negativo (voladizo)
My = (1L/2)w 1= (1/2)228(1.165)2= 155 kgm
3¢~ Momento positivo
Mp=(1/8)WL° = (1/8)(228)(3)° = 257
M,g= 257 - (1/2)(155) = = 180 "
B) Condicidn segunda W, = 144 Kg/m
1.~ Momento positivo
M p=(1/8)WLP= (1/8)(144)(3)2 = 162

C) Condicidn tercera W= 144 Kg/m (voladizo)

l.-~ Momento negativo

My = (1/2)41°= (1/2)(144)(1.165)%

98 Kgm

ok

ok

ok

ok



ALIGZRADO A-f
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liomentos de cdlculo
Condicién I° 4§ 20 & 30 = MB 5
Condicién I & 20 = M, 5= 180 & 162
Momento en el apoyo:
M= (1_/24)WD,;L 1= 372(2.75)°/24 = 120 *
Areas de acero:
a) MA= 12,000 Kg-cms.
AS= M/38556= 0.311 , a® As(l.882) = 0.59
A= M/1260(34-0.59) = 0.285 a= 0.54
AgT }/1260(34~0.54) = 0.285 a= 0.54 ok
AS=(4/3)(0-285)= 0.380
Ag= 0,380 = 1 & 3/8

b) Mp= 25,500 Kg-cms.

I
[
U
afe
\O
@
]

255 Kg-m.
345 "

AS¥ M/ 38556= 0.661 , a= AS(l.882)= 0.24
Ag= M/1260(34-1.24) = 0.618 a= 1.16
A= M/1260(34~1.16) = 0.616 a= 1.16 ok
AS=(4/3)(0.616)= 0.821
A= 0.821 =1 gk
c) M,p= 34,800 Kg-cms.
Ag = M/38556= 0.395 , a= AS(O.471)= 0.42
Ag = M/1260(34~0.42) = U815 a= 0.38
Ay = M/1260(34-0.38) = 0.814 a= 0,38 ok
Ag =(4/3)(0.814) = 1.085

A= 1.085 =1 @ £

ALIGERADO A-5 (1° PISO)

l.~ Condicién de carga:
A) Condicidén dnica wD§L= 372 Kg/m
2.~ lomentos. "Metodo de los coeficientes"
" Con luces iguales o menores a 3.00 m« en un solo
tramo, K=1/12 en ambos momentos" (PuaBUDY)
MA=MB=MAB=(1/12)W"2=(1/12)(372)(5)2= 279 Kg-m.
3.~ Comprobaciones:
a) iMomento mdximo= 1312 kg-m mayor gque 279 kg-m

b) Viga rectengular= a= 3.776(i)/248472=0.42 mznor ¢ "t"



- ALIGERADO A-5

ALIGKRADOS A-5 y A-T

V-1 Wpep™ 372 Ke/m Va2
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4.- Areas de acero:

ALIGERADO A6

a) M = 27,900 Kg-cms.
= M/ 23562 = 1.184, a= (1.882)
= M/ 1260(34-2.23)= 0. 697
= M/ 1260(34-1.31)= 0.677
= M/ 1260(34-1.27)= 0.677
—(4/3)(0.677) = 0.903

U)UJUJUJ:’F

2.23
1.31
1.27
1.27

18 %

A % 0.903 =
b)MABf 27,900 Kg-cms.
= M/ 23562 = 1.184, a= AS(O.471)
= M/ 1260(34~0.56)= 0.662
A_= M/ 1260(34-0.31)= 0.657
A _=(4/3)(0.857) = 0.876
A_= 0.850

0.56
0.31
0.31

1

18 4

(1e PISO)

Condicidn de carga:

A) Condlcldn primera: Wp=

l. 5 CM = 228 Kg/m

-(a)WL = (é)(228)(l 325) = 200 Kg-m
-(1/8)WL (1/8)(228)(4) =456 "
M = 456 - A(200) = 360 i

AB

B) Condicidn segunda: WL=l.80V= 144 (en el l°tramo)
= (1/8)WL?=(1/8)(144)(4)% =

C) Condicidn tercera: WL

290 Kg"'m-

= 144 (en el voladizo)

= %w? = %(144)(1.325)2= = 130 Kg-m
Momentos de cdlculo
Condicidn 1° & 2° 4 30 = MB= 200 ¢+ 130 = 330 Kg-m
Condicidn 12 & 20 = MABé36O &2 = 650 L
Momento en el apoyo
My =(1/24)W), 1 15=(1/24)(372) (3.75)%= 220 Kg-n.

Comprobaciones:

_ a)Momento mdximo= 1312 mayor que todos

b)Viga rectangulat:

= (3.776)(65000)/248472=0.99 menor que "t"=5

Areas de acero:

ok

ok
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A= M/ 38556 = 1.686, a= As(0.471)= 0.79
A= M/ 1260(34~0.79)= 1.553 a= 0,73
A= M/ 1260(34=0+73)= 1.551 a= 0.73 ok

— [ = 1
A= 1.551 18% % 183/8

b) M,= 22,000 Kg-cms.
A= M/ 38556 = 04571 , a= A_(1.882)= 1.07
A= M/ 1260(34-1.07)= 0,530 a= 1.00
A= M/ 1260(34-1.00)= 0.529 a= 1.00 ok
AS=(4/3)(0-529) = 0.705

A= 0,705 =1 ¢ 3/8

S

[

c) My= 33,000 Kg-cms.
A =M/ 38556 = 0.856 , a= Asol.882)= 1.61
A= M/ 1260(34~1.61)= 0.809 a= 1.52
A= M/ 1260(34-1.52)= 0.806 a= 1.52 ok
AS=(4/3)(0-806)= 1.075

A= 1.075 =1 g ks

ALIGERADO A-7 (Servicio)

l.~ Condicidn de carga:

A) Condicidn dnica WD$L= 300 Kg/m
2.~ llomentos" Método de los coeficientes" {PEABODY)
"Con luces mayores a 3 metros en un solo tramo;
K es igual en positivo 1/10, y en negativo 1/24"
M, M =(1/24 )WLP=(1/24)(300) (3.85)° = 185 Kg-m

B
445 "

M,y = (1/10WL°=(1/10)(300)(3.85)°

3+~ Comprobaciones:

a)Momento mgximo= 1312 mayor que todos

b)Viga rectangular a=3.776(44500)/248472=0.68 menor que t
4.~ Areas de acero:

a9 M, =M= 18,500 Kg-cms.

A_=M/ 23562 = 0.785, a=A_(1.832) = 1.48

< M/1260(34=1.48)=0.451 a= 0.85
A= M/1260(34-0.85)=0.443 a= 0.83
A = M/1260(34-0.83)=0.443 a= 0.83 ok

A_=(4/3)(0.443)=0.591



D) M 44,500 Kg~cms.

AB

A= M/ 23562 = 1.889 , a= AS(D.471) = 0.89
A= M/ 1260(34-089)= 1.U67 a= 0,50
A= M/ 1260(34-0450)= 1.054 a= 0.50 ok

A= 1.054 =1 !



SEGUNDA PARTE: ESCALERA




ESCALERA
Calculos previos:
a) Paso =(3.75=1.00=0.90)/7=0.264 m. (p)= 26.4 cms.
b) Contrapaso=(2.40 § 0.20)/ 15 =0.173 m. (cp)=17.3 "
c) ih=... a=(p2 1 cpz)% = 31.56 cmse.
t/h=a/p

tl=(31.56)(2o)/26.4 = 23.91 cms.
tm= tl + cp/2 = 32,56 "
d =h ~3 =17 cns.
Metrado de cargas
a ) Rampa Peso propio=0.3256 x 1 x 1 x 2400 = T8l.40 kg-m
Piso terminado = 100.00 n
C.Mes = 88140 "
CeVe = 400.00 "
W =1.5(C.M.) ¢+ 1.8(C.v.) = 2042 Kg-g.
b) Descanso Peso propio=0.20 x 1 x 1 x 2400 = 480.00 "
Piso terminado = = 100.00 "
C.Mo = 580.00 "
CeV. = 400,00 "
W= 1.5(c.u.) & 1.8(C.V.) = 1590 Kg-m.
c¢) Diferencia de cargas
Wu(a) - Wu(b) =2042~ 1590 = 452 "
PRINER TRAMO: (Zona achurada)
Reacciones.-
Suma de fuerzas en "Y"; RA + RB = 7080 Kg.
Suma de momentos en B ; RA = 3525 "
Ry = 3555 "

Valor de "x" cuando V=0
0=3525 = 1590(1.291)-2042(x~-1.291). X = 24012 mo
Valor del momento mZximo cuando "x"= 2.012 m.
MAB=5525(2.012)-1590(1.291)(2.012—1.291/2)-
~2042(2.012-1.291)%/2= = 3757 Kg-m

nota :De no haber dado por conocido "d",lo obtcnemos
lo- h= 0.04 por metro lineal de escalera
20- m=U.ypfyb d°(1-0.59pF /F’)*, (con una cuantia
supuesta uel 1 o/o celculanovs "da")
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Valor

Valor

Valor

Areas

de los momentos extremos:
M= Mg= (1/3)del Momento wdximo= 1,252 Kg-m.
del Momento cuando "x"= 1.291 m.
= 3525(1.291)-1590(1.261)2/2 = 3,206
del momento cuando "x"= 2.875 m.
M = 3525(2.875)-1590(1.291)(2.875-1.291/2)~
~2042(l.584)2/2 = = 3,480 "

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

A_(mininominino)=0,002bd = 3.40 cms®

3000

1l.81
1.74
1074 ok

2.58
1.53
1.48
l.48 ok

2.78
1.66
1.61
1.61 ok

12.5U cms.

1.00
0.57
0.57 ok

As(minimo) =0.005bd = 8.50 "

As(méximo) =0.75p, bd=59.10 "
aM = 375,700 Kg-cms.

A= M/23562 = 15.945, a=A_(0.1882) =

A= M/1260(34~3.00)=9.619 a=

A= M/1260(34-1.81)=9.263 a=

A= 11/1260(34-1.74)=9.243 a=

A*9.243 =78 % a 12.50 cus.

b)M = 322,600 Kg-cms.

A= M/23562 = 15.692, a=A_(0.1882) =

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

A= M/1260(34~1.53)=7.885 a=

A= M/1260(34-1.48)=T7.873 a=

A= (4/3)(7.873)= 10.513

AS= 8.500 = 7 Q % a 12.50 cms.

c)M = 348,000 Kg-cms.

A = M/23562 = 14.770, a=A_(0.1882) =

A= M/1260(34-2.78)=8.8417 a=

A= M/1260(34-1.66)=8.540 a=

A= 14/1260(34-1.61)=8.527 a=

A=18.527=7¢ £ a

A = 125,200 Kg-cms.

A= W/23562 = 5.314, a=A_(0.1c82) =

A= 11/1260(34-1.00)=3.011 a=

A= 1/1260(34-0.57)=2.972 a=

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




ESCALuRA

- Primer Tramo ( Zona Achurada)

W = 452 Xg/m

iI= 1590 Kg/m
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~ Segundo Tramo

W =45

2 Kg/m

W = 1590 Kg/m
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Area de acero pnr temperatura:
Ast= 0.002 D d = 3.40 cms%
Con @= 3/8 = 0.713 "
n= 3.400/0.713 = 4.77 varillas
a= b/n = 100/4.77 = 31 cms.

A = 3.40 = @ 3/8 a 21 cms.

Comprobacidn por corte:

Va= 3525~1590(0.17) = 3254.7 Kg.

vy= Vd/ bd = 3254.7/100£17)= 1.91 menor q'Vc;6.56 Kg/cms?
Adherencia:

B,= V/ 8 J d ﬁu =3525/0.85(7/8) 17(56+2) = 4.96 cms.

SEGUNDO TRAMO (Linea continua)

Reacciones:

Suma de fuerzas.en "Y": RA ) RB = 5540 Kg.
Suma -de momentos en "B" RA = 2940 "
RB = 2600 "
Valor de "x" cuando V=0
0 = 2940 ~ 2042 x, x = l.s44 .
Valor del momento mdximo, cuando "x"= 1.44 m.
My o= 2940(1.44)e2042(1.44)2/2 = 2116.50 Kg-nm.
= 2120 "
Valor de los momentos extremos:
M, = M= (1/3)del momento mdximo = 700 "
Valor del momento cuando "x"= 1.85 m.
M = 2940(1.850)-2042(1.85)2/2 = 1945 "

Areas de acero: (cuando d= 17 cms. y b= 100 cms. )
a)l = 212,000 Kg-m.
A= M/ 23562 = 8.998 , a=AS(O.1882) = 1.69

AS= M/1260(34=1.69) = 5.207 a= 0.98
AS= M/1260(34-D.98) = 5.096 a= 0.96
AS = M/1260(34~0.96) = 5.092 a= 0.96 ok

As=(4/3)(5-092) = 6.789
A= 6.789 = 5 g p a 16.60 cms.




b)M = 194,500 Kg-m.
A= M/ 23562 = 8.255, a=As%o.1882) = 1.55

A= M/1260(34=1.55) = 4.757 a= 0.90
A= M/1260(34~0.90) = 4.664 a= 0.88
A= M/1260(34-0.88) = 4.660 a= 0.88 ok

AS =(4/3)(4.660) = 6.21%
A= 6.213 = 5 5 a 16.60 cms.

¢c)M = 70,000 Kg-m.
A= M/ 23562= 2.971, a=AS(O.1882) = 0.56
A= M/1260(34-0.56) = 1.661 a= 0.31
A= M/1260(34=0.31) = 1.649 a= 0.31 ok

A= (4/3)(1.649) = 2.199
A= 3.400 = 5 @ 3/8 a 16.60 cms.

Area de acero por temperatura:
Ast=o'°°2 bad
Con @ = 3/8 O.713 "
n= 3.40/0.713 = 4.77 varillas
a= b/n = 100/4.77 = 21 cms.
A_=3.40 = #3/8 o 21 cms.

3640 cms2

Comprobacidn por corte:
Vd= 2980 - 2042(0.17) = 2592.86
\Fh Vd/bd =2592.86/1700 =1.53 menor q'vcx=6.56 Kg/cms.
Adherencia:
B5=V/BIAT = 2940/0.85(7/8)17(56.2) = 4.14 cms.



TERCERA PARTE: VIGAS




VIGAS .

Calculos Previos :

l.- Seccidn =~ h = 30 cms.
B=25
d = h -~ recubrimiento = 4 difmetro supuesto

30 = 3 - 2(@A) = 26 cms.

2.~ Momento Mdximo:

p, = 0.75 py = 0.023
a = pxofy-d) : (0.85 £7) = 11.26 cnms.
M = 0.90x0.85xb.a_.f’.(d- 2x) = 7677 kg-n.

3.~ Limites de Acero: 2

. = I 2
As(mi.) 0,005 bd 3.25 cms
A . .y - 0,002 bd = 1.30 "
s(mi.mi) =
— = n
As(max.) 0.0ZBfEd 14.95
= = =3 A 1"
As(fleoha) 0.18 fc bd T.31
y
Jde.=- Areas de Ace ro: "
AS =o., T Q a- a ) gy a= d/D ’ (d-a/z)z 2344
Y 2
A, = M/ 58968 , 2= A_(0.7529)
AS =B/ 1260(52-a)
5.~ Estribos:
v, = 0.50 ¢ (fé)ﬁ , ACI-1701-C

1

Vﬁ_ s /)éfyd

v, =0 ‘mayor a 1.6 7 (fé)k

CaLCOLO D LA VIGa V-1

Datos Previos : h = 30 cms.
b=25 "
d =26 "
L = 2.20 1.

Sobrecarga = Alfeizar do ladrillo p.iviercta

- zZC -r lc
de 350 Kg/m",
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Metrado de Carga :

a) C.ile Aligerado= 38v Kg/m2 x 1le375

523 Kg/m.l.

Viga = 0.25 x 0.30 x 2,400 = 180 "
Alfeizar = 350 Kg/m x 1 % 350 "
1053 n

b) C.V. ( la del primer piso)
200 Kg/m2 x 1.375 = 275 L

Carga de Diseiio:
Wu = 1.5 (Cdis) & 1.8(C.V.)

Momentos de Cdlculo:

M, 5= M, # M = (l/lZ)(du)(L)z = . 840 Kkg-n
Areas de Acero:

M = 84,000 Kg-cmse.

A= M/ 58968 = 1.425 , a= AS(O.7529) = 1.07

A= M/ 1260(52-1.07)= 1.309 a= 0.99

AS i/ 1260(52-0.99)= 1.307 a= 0.99 ok

A= (4/3)(1.307) = 1.743

Estribos:

AV = W.. % ~w.d = 2080(0.84) = 1747 Kg
u a2 L _ o
v, = 0.50. @ ( fé) = 5.02 kg/cms
Vc = v, bd = 3655 Kg mayor q'Vu, no necesita estribos
b)v, =V / bd = 2.69 nenor ¢’ 1.6 # ( fé)ﬁ= 18
s =d/2 = 13 cms.
c) s = Av/ 0.0015 b, con estribos de 1/4

Av = 2(0.316) s= 16.3
= 16.80 cms.
d) s= Av,fy/ 3.5 Db

w
|

20.2 cCmS.

0
I

Se escogerd el menor, s = 13% cms.

CALCULO Di L4 VIGA V-2

Datos Previos: h = 30 cms.
=25 "
a=26 "
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L = 2.20 m.

Cargas = /2 aligerado de L= 2.75 m.

= Voladizo de L= 1.165 m.
= /: escalera.
Metrado de Carga:
a) Ce.M.
12Peso Propio = 0.30x0.25x2400 = 180 Kg-ml.
281igerado = 380 Kg/m° x 1.375 = 523 n
38Voladizo =380 " x 1.165 = 443 "
Rampa = 386l.4 x 0.710 = @26
Descanso = 580.0 x 1.155 = 676 = 1302 "
C.M.mr C= (10 & 20 & 30 = 1146 ) £ 1146 "
C.ileen B= (1° 4 20 % 42 - C.M. en C = 859 "
b) C.V.
1l@Peso Propio = 0.25 x 200 Kg/m2 = 5, "
28Aligerado = 1.375x " = 275 »
34Voladizo =1.165 x " = 233 "
"48Escalera = 1.875 x 400 " = 1750 "
CeVe en C = ( 10 & 20 & 38 ) = 558 "
CeVo en B = ( 10 & 202 40 - C.VeenC = 517 "

Carga de Disefio:
il 1= 1.5 (1146)

n

1.8(558 )

-

2723  Kg-ml.

Wo= 15 ( 859) * 1.8(517 ) = 2220 "
Momentos de Cdlculo: 2
a)Vegativos: M = M] = ”ig = 2723(2.2)° = 1090 &Kg-m
Segin la tabla 4(a) 12 4e B.a.G. (pag 16)
& = 1.0/1.2= 0.455 1luego £, 0.0206
;= 0.0514
Mi= 0.0514(2220)(2.2)° = 540  Kg-g.
Mé= 0.0206(2220)(2.2)2 = 215 "
iig= 1090 4 540 = 1630 Kg-m.
= 1090 4 215 = 1310 "
b)Positivos: Mf,= (1/8).W.L° = 1546 "

Segn la tatla 4(a) de B.A.G. (pag 16)
s= 1.0 b= 1.2 , L = 2.2
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2 2 . 2
Mﬁc= g.ZL,b 5 WZ _Nis ('% 3 _% ) = 372 Kg-n.
Wpo= 1646 % 372 = 2020 XKg-m.
Areas de Acero:
a) M= 163000 Kg-m.
A= M/ 58968 = 2.762 , a= AS(O.7529) = 2.01
A= M/ 1260(52-2.0R) = 2.58% a= 2.00
A< M/ 1260(52~2.00) = 2.561 a= 2.00 ok
A= (4/3)(2.581) = 3.43%5
A= 3.250 = # F 3/8 % 10w
b) 1= 131000 Kg-m.
A= i/ 58968 = 2.246 , a= AS(O.7529) =1.52
A= M/ 1260(52-1.52) = 2.064 a= 1.56
A= M/ 1260(52-1.56) = 2.060 a= 1.56 ok
A= (4/3)(2/060) = 2.755
A= 2.755 = 2P 3/6 & 1Pn

c) M= 202000 Kg-m.
AS= M/ 58968 = 3.420
As= ¥/ 1260(52-2.60)
As= M/ 1260(52-2.50)

Estribos:

Reacciones;

a= 4.00.7529) = 2.00
3.292 2.50
3,250 2.50 ok
A=_3.270 = 18 3/8 4+ 2@

a:

a:

Rg 3 Ry = 272;(2.z) + 2z20(1) = 8211 Kg.
2723(2.2)° + 2220(1.7)
= 2 = ALCH 13
fp 2.2 7029
RC = c2ll - 4570 = o0l4 "
Vu = 4696 - 494%(0.20) = 3410 "
r s
Vo= 0.5.8. (807 = 0.5(Clen)lZees = .ol
G C
Vc =V WJDed T 5.02 x 25 x 20 = 50,5 Kg mayor g'Vu
v &0 nzcesit: 2s8tribosz, ~eru:
= u - ".r7‘;§ - A ’ S~ s\~
v voa = =2 = 4.2 menor q l.uﬁ(IC) =
luego s = d/z = 13 cms.
s = Av/ 0.0015.b , con estribos de ¢ 1/4 ,Av=2(0.5lo)
luego s = 1l6.0 cis.
luego s = 20.20 csm.

Toms,renos estribos de 1/4

a 1% cmsSe



CALCULO D& LA VIGA V-3

Datos Previos: h = 20 cms,
b= 25 "
d= 16 "
As(mi.)= 2.00 cms.2
As(mimi.)= e
iletrado de Cargas: )
a) C.M. Aligerado= 380(—2312 1 1.20 ) = 1169 Kgfm
Viga = 0.25 x 0.20 x 2400 x 1 =_120 "
1290 "
b) CeV. Aligerado= 200 ( l.2u & V.25 %
L ééli = 666 "
Carga de Disefio:
W= 1.5 ( 1290) 4 1.8 ( 665) = 3132 Kg/m
iiomento de Cdlculo (Voladizo)
M= AW 12 = 4 (3132)(0.5)% = 392 Ke-n.

Areas de Acero:
il = 39200 Kg-cms.
As= #/0.9x2300(16 - 1.6)= 1.08 , a= AS(U.7529)= v.81

A= M/1260(32-0.81 )= 0.997 a= 0.79

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

A S 4/3(6.996) = 1.328

A=1.328 = 2 0 5/8
Longitud #mpotrada:

C«M/{- Aligerado Azotea = 380x 3.37 = 1280 kg-m
Muro = 350 x 2.4 = @40 "
Aligerado l9piso = 330 x3.37 = 1260 "
Viga = 0.25x 0.2x 2400 = 120 "

CeVe~ Azotea = 100x3.37=337 kg=-m 5520 "
Alige. = 200x3.37=674 "

1011 "

Carga de Diseno:
W=1.5( 3520) % 1.4(1011) = 7100 .sg-m.
Longitud:

. -~ 2
- 0.5
5132 (2529)7 = 1100 X

n

vongitud = X = 54 cms.



VIGA V-3

H¥ 0.90 m.




Longitud de Desarrollo:

Ld= Asofy-/ ¢0E0-uu

)
u
u @.BE J.d
- o /2
L ’
uﬁ— 604 (fc)- /D

’
= 0 menor 3
u

donde : A= 203/8 = 1.42 cms2
g = 0'085
E = 2 g 3/8 = 6,00 cns.
V.= W (0.34) = 1265

J=17/8
-, | § 2
u’= menor b6.2 Kg-cms

luego:

u£= 14.92 Kg/cms? menor,ﬁ£= 88.65 Kg/om52

Ld = 52 cms.
Tomaremos una longitud final de 55 cas.

Estribos:

V = 1065 kg.

u /e L 2

V.= O.S.ﬁ.(fé) "= 5.62 Kg/cms.

V=v .b.d = 2249 Xg mayor qV_, no necesita

c c u 2

con estribos de ¢ 1/4 , A" £(0.315)=0.632 cimge
s =4/ 0.0015.b = 17 cns.
s = A& fy/ 3.5 = 20O "
v =V / b.d =1065/25xl0 = 2.60 Kg/cms”

¢ ‘es menor q’l.6 g} fé)kl= 17.95
s =d/2 = 16/2 = 3 cmc.

Tomaremos estribos de 1/4 a 10 cms.

CALCULOS D& Lu VIGA V-4
Datos Previos: h= 30 cms.
b= 25 "
d= 26 "
L= 2.20 m.
Metrado de Cargas:
a).CeMe Aligerado 320 x 1.3575

525 Kg-m.
lag "

70 3 "

"

viga V.25 x U.30 x g4tV
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b) C.V. Azotea = 100 x 1.625 = Kg-m.
Carga de Disefio:
W= 1.5 (703) &+ 1.8 ( 163 ) = 1350 Xg/m
Momentos de Cdlculo;
My= M= b, =1 / l2ﬁ(WL2)
M =1/12(1350)(2.2)" = 545 Kg-m.
Areas de Acero:
M = 54500 Xg-m.
A= M/ 59220 = 0.920 , a = 4_(0.7523) = 0.69
A= M/ 1260(52-0.69) a = 0.63
A = M/ 1260(52-0.63) a = 0.63 ok

AS=(4/3)(0-842) = 1.12%

Estribos:
WL =

l°¢Vu= 5

Wd = 1134 menor q'Vc= 3655

luego no necesita, pero:
’ o VA .
(o] = = =
20.v v / bd 1.74 menor q° 1.6 ﬁ(fc) 13

luego s= 15 cmse.

30,s = A / 0.0015 b =( con estribos de 1/4=16.5 cumc.

luego s= lo.o Ccus.

40.s = Avfy/ 3.5 Db = 20

Tomarcmos estribos de 1/4 = 15 cms.

CALCULO & La Viua V=5

Datoz Previos: = 30 cnme.

b= 25 "
d= Ze "
L= 2.20 m.

letrado de Cargas:

Ceine Aligerado= 580 x 35.25 = 13y wg-m.
Viga = 0.2b x 0.30 x 2400 = _1lov "
1415 "
CeV. Aligerado= 100 x .25 = 325 "
Viga = 100 x Q.25 = < "

350



Carga de Disedo:

W= 15 ( 1415) + 1.8( 350 ) = 2753 Kg-m.
Momentos de disefio:

= M= M = %2..WuL2 = 1110 Kg-m.
Areas de Acero:

M = 111000 Kg-cms.

A= M/ 59220 = 1.874 , a= As(o.7529) = 1.40
A =4/ 1260(52 ~ 1.40)= 1.741 a = 1.31
A= 1M/ 1260(52 - 1.31)= 1.738 a = 1.31 ok
A= (4/3) (1.738) = 2.317
A= 2,317 = 20k
a&stribos: Tomaremos estribos de 1/4 a 1% cms.

DINTELES :

Datos Previos: h= 15 cms.
b= 25 cms.
d= 11
L= 0.90 m.

Metrado de Carga:
L] * .’ )
C.M. Aligerado 380 Kg/m> £ 2°1° 3 2:0%) = 1240

Encimado 350 " x 0.20 = 70
Viga 0.15 x 0.25 x 2400 = 90
1400 Kg/m

CoVe (la del 20 piso)= 200 x 3.25= 650 Kg/m.
Carga de Disefio:
Wu= 1.5(14G0) 1 1.8(650) = 3300 Kg/m

Momento de Diserio

1 _
M = iéWuLZ =(1/12)(3300)(0.9)%= 225 Kg-n

Area de acero:

A= 0.866 menor que la minima
A= (4/3)(0.866)= 1.152

A= 1.152 = 2 @ 3/8




GUARTA PARTE; PLANOS






















	02_R
	04_R
	06_R
	08_R
	10_R
	12_R
	14_R
	16_R
	18_R
	20_R
	22_R
	24_R
	26_R
	28_R
	30_R
	32_R
	34_R
	36_R
	38_R
	40_R
	42_R
	44_R
	46_R
	48_R
	50_R
	52_R
	54_R
	56_R
	58_R
	60_R
	62_R
	64_R
	66_R
	68_R
	70_R
	72_R
	74_R
	76_R
	78_R
	80_R
	82_R
	84_R
	86_R
	88_R
	90_R
	92_R
	94_R
	96_R



