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Temas Concreto Armado

Froyectar la estructura de corcreto armado del edlfi-
clo cuyos planos arguitectonicos sge adjuntan y que consta
de gbtano (a toda el area) ler. +is0 Yy ¢ pisog tiLicos, en
loe que se hard el cambio de la distancia entre los dog ul-
timos ejes verticales de la dereciia a 6400 mi8e

“a estructura se proyectard rara las siguientes ca-
racteristicas:

le= Alturag piso a pisos:

sotano Je 00 mts
ler. LiI80 de 20 “
bisog tivice 3.20

Ze= Sobrecargasg:

lere piso 400 Kg/m2
pi1so8 tiLice 250 *
azotea 100 *

duros y tadiqyues:

rerimetricos y a patios de luz, de
lad. cte. de O« 25

interiores, de ladrillo de 6 huecos
de m‘?ga.

e gregentard como minimos

a) calculos Justificativog;

b) rlanos generales y de detalle, a @scalas
adecuadas;

¢) wresu uesto de ejecucion de la estructura
de concreto armado,.

Lima, 6 de oviembre de 1951

JUAN SEARUIENTO |
<rof. de Concreto Armado y
Jefe del Derto. de Ing. Clvil



INDICE

Losas yiAligeradOS AR Y Y

2apatas .eeeseesscssscsesscccccsos
Vigag Techo Sotano cecsscecscnces
Vigas Techo £rimer Pi80 ecesosccocs
Vigag Techo 2° 3° Yy 4° PI80 eeeeee
Vigas Techo Quinto PI80 ceeceescone
Pilares Sotano y Frimer £i80 eeeoce
Pilareg 2°, 3° 4° y 5° Pi80 esesves
Bampa del SolanRO0 eesseccocsccsssne
58CAlETA8 eeeveesssesossssseccnsas

ABCEINSOY covesstscsccscoscsscsssssce

rresupuesto G000 00s000b0000s RSO OOS

Pag.

{4
”

4

36
63
&4
99
112
126
149
150
152
156






(fé - 210 Xg/cm2)

h = 18 om,

Tabigues | - 100
Fiso acabado 100
Q.,/@t 400

w = 1060 EQ/M:I.

idomentos de emiotramiento verfectoss
(L = 4.50 m.) M= 1050 x 4.5%°/12 = 1770 kgnm.
(B = 6,00 ") M= 1050 x 6°/12 -« 3150 *

iomentos en el centro de la luz:
(L = 4.50 m.) M= 1050 x 4.5%°/8 - 2660
(L = 6.00 " ) M = 1050 x 65/8 « 4780 *

Fara el cdlculo de los demds tramos gue tienen la misma luz
8¢ empleardn los momentos y esfuerzos cortantes gue se espe-

cifican en el sieglamente del A.C.I.

idomentos negativos:

Apoyo extremo: M - 1/24( wi®) = 1050x4.5‘2/24 = 890
Ag = 89000/1400x0.,866x15 = 4.4 ome

Primer apoyo interior:

M= 1/10(wl%) = 1050x4. 52/10 = 2130



Ag = 213000/1400x0.,6866x15 = 11.7 cm@
Otros apoyoss
i = 1/11(wlé) = 1050x8.5%/11 = 1940 kgm.
As = 194000/1400x0.866x15 = 10.7 om2
Momentos positivos: | .
“ Tramo extremo:
U = 1/16(wl?) = 1050x4.5%/16 = 1520 Kgm.
A8 = 152000/1400x0.866x15 = 8,35 om2

Otrog tramos:

M= 1/16(wl®) = 105024.5°/16 = 1830 Kgm.

As = 133000/1400%0.,866x15 = 7.32 om2

A = 0:0025x100%15 = 3.70 ome

S semp

o 0 o (0 o 0 =

. Comyrobacion de la alturg util:

| 1662100 1de5 = ~15 om,




ALIGXRADOS THCHOS: 1° =« 2° =« 3° Y d° PISO

(fé = 140 Kg/om2)

AMomentos de empotramiento perfectoss

(L' = &.2) 4 = 815x4.2°/12 = 1200 Kgm.
(L' = 5,70) iU = 815x5.7/12 = 2210 *

AMomentos en el centro de la luxz:
(L' = 4.2) M - 815x6.2°/8 = 1800 Kgm.
(L' = 5.7) U = 815x5.7°/8 = 3320 *
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Los momentos en los demas tramos que tienen la misma luz
se Luede emplear las formulas gque admite el Reglamento
del A.Cels
Momentos negativos:
Apoyo extremo: M -~ 1/24(:&!‘2) = 815:4.2‘2/24 - 600
Primer aroyo iInterior:
M = 1/10(wl2) = 815x4.28/10 - 1440
As = BXXE 144000/1400x19.5x2.5 = 2,16




Otros apoyoes
M= 1/11(wlB) = 815x4.2%/11 = 1310 Kgm.
A8 = 131000/1400(22-2.5)2.5 = 1,97 om2

Momentos posgitivoss

Tramo extremos
M= 1/16(wl®) = 815x4.2°/14 = 1030 Kgm.
Ag = 103000/1400x0.,866x22 g 8.5 = 1,55 om2

Ytros tramoss
U = 1416(wl?) = 815x4.2°/16 = 900 Kgm.
A8 = 90000/1400x0.,866x22%2:5 = 1.35 om2

Aceros minimos y acero de temperatura:
0.002x10%22 = 1.1 om2

A8y oup = 0+002%100x5 = 1.0 om2 fl1/6 a 0.30

A8pin =

Ensanche de las viguetog:-~

Primer apoyo iInterior:

db = M/KA? - 144000/11x22%%2,5 « 10,7 - X¥~10 om.

Apoyo interilor del tramo de 5.70 me. ¢

d = 260000/11x22°%2.,5 = 18 ome = ~ 20 oM,
Distancia del ensanche:

Mo = 11x10x25%x2,5 = 133000

Mynx = 332000

—m—- - -5-3-‘-? S 0.4 " oL = O.164
My, e 332

8 = 0,188 X 547 = 1.05 m, ~ de20 m,

&8f. CortiVmax = 0:575 X615 % 5.7 = 2670 Kg.
B = 2670/2.5%4.2%0.866%82 = 13,83 = ~ 20 om.
Vo = 10x0,866x83x4.222.5 - 2000 Kg.

2670 - 2000

X =
- EXEXXKX® 815

- O 83 m, :NI.EO Ne

o« 0 o 0 o ) e



w 6 »
(f6-140 Kg/cmR2)

ALIGERADQ _TECHO 5° PI.

h = 20 cm,
Fp 300
Piso 100
a/c 100
we= 300

udomentog de empotramiento perfectoss
(L = d,25) M - 500.1:4.252/13; 755 Kgm.
(L = 5.75) M = 500x8.25°/12 = 1380 "

Momentos Isostaticos en el centro de la lux:
(L= 4.25) M = 500x4.25°/8 = 1130 Kgm
(L = S 75) M - S500x5. 75/8 - 2070 »

Momentos para los tramos de igual luz segun el +‘eglamento

del A.C.I.

Momentos negativogs
Apoyo extremos M - 1/24(wi<) - 500:4.25‘?/24 - 877
A8 = 0,80 cme

Pr z‘merk *ap’oya -interiors
M = 500x4.25°/10 = 905 Kgn.
A8 = 90500/1400(17-2:5)2.5 = 1.76 om2

Otros apoyoss '
M« 500x4,252/11 - BR2 Kgm.



A8 = 82200/1400(17=2.5)2.,5 = 1,60 om@

Momentos posétivos:
dramo extremos
“ o 500x4.25%/14 = 646 Hgm.
A8 = 64600/1400x0,866x17%2.5 = 1,27 om2
Qtroe tramos:
M = 500x4.25°/16 = 565 Kgm.
A8 = 56500/1400%0.866x17%2.5 = 1.11 om2

Acero minimo y acero de temperaturas
= 0:006x10x17 = 0,85 c¢m2

in
Alem = 0:0020x100x5 = 1,15 cm2

As“

Knganche de las viguetus:
Apoyos interiores de luz L - 4.20 m.

b = 90500/11x17%%2.5 = 11,4 = ~ 20 om.
- 79700

&_. > m < 0,71 & - 0. 079

My x 1130

Mc

» 00079 x 4.35 = 0,336 = ~ 40 cm,

a =

Apoyo iInterior del tramo de lua L = 5.70 m,
d = 151000/11x17°%2.5 = 19 = . 20 om.
Mo - 79700

Mgy = 207000

.‘.lﬂﬂ- - "Z'?"'?"" = 0.29 3_: D¢ 23
no.X 2070

G = 0023 X 8575 = 1:833 = ~ 1,60 m,

®» 0 » 0 =
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(fé = 210 Kg/ome)

pliyicada para el cdlculo

Uesarrollo de la fdrmula sin
de la altura Util partiendo de la formula del esfuer:o cor=-
‘tante unitarios Vg = 5.3 Kg/om2

y & A= (dp2d)(tp2d)
2 (be2d) ¢ (te2d)Jjd

2jd(bst) ¢ 8)d°

2vj(bst)d ¢+ 8vjd° = wA - wbt - 2u(byt)d - dwd®

(8v] 3 €w)d® 3 2(bst)(v] + wd - w(A - bt) = O

Reemplazando en esta ecuacion de segundo grado los va-
lores dc ”v" “j” se tnnl la ccuaaion stupl lfz’aada muxu
( 360 7 f ‘W)dg : 2 ( b t) (‘t 58 - 2 1 _ ———

» O w» 0 » ) =
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ZALLLIAS AISLADBDAS (fé = 210 £g/om2)
AJ L = 142510 bxt - 40x60

Carga totel: W = 142510 ¢ 0.07x142510 = 152490

Area: A = 152490/8.5 - 61000 em&=(by2c)(tp20)
c = 1.00 mte

Dimenglones: A = 2.40 m. B = 2.60 m.

Area: * A - 62400 cme

Presion netas w = 142510/62400 = 2.29 Lg/ome

Cdilculo de "d" pger la ecuacidn del esfuerzo cor-
tante unitario: v = V/bjd

(360 744%2.29)3% 3 200(8e564:.29)d = 2029(62400-2400) = O
45.56a° 3 1374d - 137500 = 0
Altura util: d = 42 cm.
iy = 2.29x240x100/2 = 2750000 Kg.cm.
_ A8y = 2750000x0.85/1400%0.866x41 = 47.1 cm2
8o, = 2.29x240x100x0,85/11,8x0,866x42 = 109 cm.
18 7 3/4
MR = 2,29x260x100°/2 « 3800000 Kg cm.
Asp = 3800000x0.85/1400x0.866x43 = 6l.2 cm2

Bop = 2.29x260x%100x0485/11.8x0,6866x42 = 118 om

22 Y 3/4
Ad. P = 133280 bxt - 40x60
Carga total: B = 133230 ¢ 0.072138230 = 142556
Area: A - 142556/2.,5 = 58000 em2=(bylc)(typ2c)
¢ «» 1.00 mte
Uim:nglones: A = 2.40 m. B« B2.60m
Areas A= 62400

preaion netar w = 133230/62400 = 2.14 Kg/om2

Cdlculo de "d" Lor la ecuacion del ssjuerzo cortan=-
te unitario:

(36, 794x2.14)d° ¢ 200(8.5842.14)d - 2.14(62400-2400) = 0
d5.26d° ¢ 134dd - 128400 = 0
Altura utils d - 41 cm.



- Dimengiones:?

w 14 =

My = 2.16x260x1009/2 = 8570000 Kg=-om.
Asp = 2570000x0.85/1400%00866x40 = 45 om2
Boy = 8.14x240x100%0.85/11,8%0.6856x41 = 104 cm.
18 ¥ 3/6
Mp = 2.14x260x1002/2 = 2770000 Kg=om.
ALIB = 2770000204 85/1 400x0,866x42 ~ 46.5 cmz2
Fo, = 8.14x250x100x0,85/11.8x0.566x41 = 113 ome

19 7 3/4

AS E 7 = 180440 bxt = 40 x 60

Carga total: W = 139000 _

Area: A = 139000/2.6 = 56700 om2=(bpzc)(tys2e)
c = 95 om.

Dimensiones: A = ¢330 m, B = 200 m.

presion neta: w = 130460/230x250 = 2.26 Rg/om2
! Cédclulo de "d” :
(36, 79820 26)d% ¢4 200(6:58 $2.26)d = 2.26(57800-2460) = 0
é5.74d° 4 1368d - 124200 = 0
Altura util: d - 40 om.
My = 2.26x230x95%/2 = 2350000 kg-om
A8y = 2850000x0.85/1400%0.866%39 = 42.3 cm2
o, = 2:26x230%95%0485/11.8%0.866%40 = 103 ome
17 7 3/4 '
My = 2,26x250x952/2 = 2560000 Kg=cm.
A8 5 = 2560000x0,85/1400x0.866x41 = 43.8 cm2
Eo = 2,26x250%95%0.85/11.8%0,866x40 = 112 om.
19 £ 3/4

P - 148870 dxt « S50x60

Cargatatal: # = 159000
' A = 159000/2.5 = 63700 = (bp3c)(ts20)
0 « 1.00 mt.
= 2.50 B = 2.60

- N |

Areai’ A = 66000 ome



presion neta: w = 148870/65000 = 2.29 Kg/om2
&dloulo de "d":
(36, 794%2.29)3% 3 220(220(4.5642.29)d = 2.29(65000-3000) = 0
45.86d° 4 1510d - 142000 = 0O
Altura util: d =« 40 cm.
sdomentos y areas de acero:
M, = 2,29x250x100°/8 = 2860000 Kg-cm.
A8 = 2860000x0,85/1400x0.866x40 = 51.5 om2
B0 = 2:29x260x100%0485/11.8x0.866x40 = 119 om.
20 # 3/4
My = 2.29x260x100°/2 = 2970000
Ag = 2970000x0.85/1400x0.866x60 = 50.8 om2
B0 = 2,29x260x100x0.85/11.8x0.866x40 = 124 om.

21 7 3/4
A7 P = 109390 bxt = 40x50
Carga total: W = 109390x1.07 = 117000 Xg.
Area: A = 117000/2.5 = 46800 = (by2ec)(ts2e)
¢ = 90 om.
Uimengionee: A = 20 M, B = 230 m,
Area: A = 50600 ome

presion neta: w = 2.17 £g/cm2
Calculo de "d":
36.746x2.17)d° 3 180(4.5842.17)d - 2.17(50600-2000) = O
45.38d° 4 12154 - 105300 = O
Altura utils d - 37 om.

Momentos y areas de acero:

M, = 2.17x220x90%/2 = 1930000 Kg=-cm.

A8 = 1930000x0,85/1400x0,866x36 = 37.5 om2
B0 = 2:17%220x90%0088/11.8%0,866x37 « 99

17 0P 3/4

U, = 2,17%230x90°/2 = 2080000 Kg=-om.

B
Ag

2020000x0.85/1400x0, 866238 « 37,5 cm2
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B0 = 2:.172%230x90/1148x0.866x37 = 101 cm.
17 7 3/4

gl s TR

B3 P - 171660 bxt = 50x60

e e

A‘arga tot.l: ﬁ: 171660 x 1.07 - 183500 ffgv

Area: A = 183500/2.5 = 73500 = (bpic)(tpe)

C = 1410 M ’
E;?imenaianeé: A= 2,70 m B = 2,80 m
Areas A = 75600 omc

presion neta: w = 171600/75600 = 2,27 Kg/omZ
( Calculo de "d”:
(3Gs 7$8x2027)3% 9 220(4:5892:27)d - 2427(75600=-3000) = O
45,78d° ¢ 1510d - 164500 = 0
Altura util: d - 46 om.
Momentog y areas de aceros
My = 2.27x270x110°/2 = 3710000 Kg-oms
A8 = 3710000x085/1400x0.866%45 = 58.6 om2
Fo = 227x870x110/11,8%0,666x46 = 1446 oms
24 J 4
My = 2.27x280x110°/2 = 36850000 Kg=cms
A8 = 3850000x0.85/1400x0,856x47 = 57,4 cme
Bo = 2087x260x110/11.8%0,866x86 = 149 cm.

25 g 3/4
24 P = 179430 dxt = 60x60
Carga total: ¥ - 179430x1.077= 1923000 Kgo
Area: A = 192000/2.5 = 76800 om3=(dy20)(tp20)

C - 1410 m,
Dimensgionea: A = 280 m B
Area: A= 768400 omzl

yresion neta: w = 179430/76400 = 2.29 ig/cm2

Co 80 m

Calculo de "d”"s
(36. 794%2.39)d° 4 260(4.5692.29)d = 2.39(76400-3600) = 0



45.86d° 9 1645d - 171500 = 0

Altura utils d - 46 om.
idomentos Yy areas de aceros:

M, = 2,29x280x110°/2 » 388000 Kg-om.

A8 = 888000x280x0.85/1400x0.866x45 = 60.4 cm2
Eo = 2.29x280x110x0,85/11,8x0.866x46 = 12.8 om.

22 4 3/4

M, = 388000

A8 = 388000x0.65/1400x0.866x47 = 58.2

Eo = 12,8 om.

22 H 3/4

B9 P - 194570 bxt = 60x60
Carga totalt W = 194570 x 1.07 = 208500 XKge

Area: A = 208500/2.,5 - 83500 =~ (by2e)(telc)
C =~ 1.20 Mme ﬂ

Dimensiones: A = 3.00 M, B = 3,00 m.

Area: | A = 90000 om2

presion neta: w = 194570/90000 = 2.16 Kg/cm2
Calculo dc "d¥%s
(36.744x5.16)d° 3 240(4.5892.16)d = 2.16(90000-3600) = O
d5.34d° 4 1620d - 186200 = O
Altura util: d - 47 om.
Momentos y areas de aceros
My = 2.16x300x120°/2 = 4670000
A8 = 4670000x0.85/1400x0,866x46 = 71.2 cm2
Eo = 2.16x8000x120x0.85/11.,8x0,866x90 = 137 om.
¥ 25 4 3/4
My = 4670000 .
Ag = d4670000x0.85/1400x0.866x48 = 68.8
Bo = 137
24 0 3/6
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26 P = 191250 bxt = 60x60

Carga total: W - 191260 % 1.07 = 205000 K@

Area: A = 205000/2.5 = 82000 = (by2c)(tps2c)
¢ = 1.15 m, I

Dimensiones: A= 2,90 m. B = 2,90 m.

Area: A - 84000 om2 I

presion neta: w = 191250/84000 = 2,28 Kg/om2
Calculo de "d“s
(36.794x2.28)d% ¢ 240(4.5612.26)d - 2.36(84000-3600) = O
é5.82d2 4 1645d - 183000 = 0
Altura util: d - 50 om,
slomentos y areas de aceros
U, = 2.28x290x115°/2 = 4370000 Kg-om.
A8 = 4370000x0,85/1400x0.866x89 = 62,5 om2
Bo = 2,28x290x115/11.8x0. sssxsofo7 .
22 X8 H 3/4
My = 4370000 Kg-cm.
A8 = 4370000x0.85/1400%0,866x51 = 60 cm2
Eo - 127 om.

21 J 3/6

B7 P = 149720 dxt = 50x60
Carga total: W - 149730 % 1.07 = 160000 £¢g.
Areas A = 160000/2.5 = 64000 cm2=(byp2c)(ty2c)
¢ = 1.00 me
Dimensioness A = 2:50 m. B = 2. 60
Areas A = 65000 om2 "

presion neta: w = 149720/65000 = 2.3 Kg/om2

Calculo de "d":
(36.748x2.3)3% ¢ 220(4.5682.3)d = 2,3(65000-3000) = 0
é5.9d% 4 1490d - 142500 = O



Altura util: d - 42 om.
Momentos y areas de aceros:

i, = 2.3x250x100°/2 = 2870000 Kg=om.

A8 = 2870000x0.85/1400x0,866x41 = 47.3 cm2
Eo = 2:3x250x100x0,85/11.,8x0,866x42 = 114 om

19 7 3/4

My = 2.3x260x100°/2 = 2980000 Kg-om.

Ag = 2980000x0.85/1400x0,866x43 = 48.6 ome
8o = 2.8x250x100x0.85/11.8x0,566xd2 = 119

L P = 143650 bxt = 50x50

Carga total: # = 143650 x 1.07 = 154000 £g.

Area: 154000/2.5 = 61600 om2

¢ = 1.00 mhas. _
Dimensgilonegs: A = 2.50 m B = 2,50 m.
Area: A - 62500 om2

pregion neta: w = 143650/64500 = 2.3
(36.796x2.3)d% 3 200(4.5642.,3)d = 2.3(62500-2500) = O
45.9d€ 4 1376d - 138000 = O
altura util: d = 42 ocm.
Mdomentos y areag de acero:
i, = 2,3x250xl 002/8 = 2870000 Kg=-ome
A8 = 2870000x0,85/1400x0,866x41 = 49.1
Eo = 2.3x250x100x0.85/11.8%0.866x42 = 114 om.
19 4 3/4
Ug = 2870000
Ag = 2870000x0.85/1400%0.866x43 = 46.7 om2
Eo - lld4 om.

19 # 3/4

£5 F - 146880 bxt - 50x60
Carga totals W = 148880 x 1,07 = 159500 K@,
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Areas A = 159500/2.5 = 63800 = (by2c)(ts20)

c = 1.00 m,

“i{iengionegs A = 2.50 m. B = 2,60 m.
Area: A = 65000 om2
presion neta: w = 148880/06000 = 2.29 Kg/eme
Caliculo de "d"s
(36, 748x2.29)d% 3 220(4.5692.29)d = 2.29(65000=3000) = O
45.85d° 3 1510d - 142000 = 0

Altura dtil: d = 43 cm.
slomentog y areas de acero:

My = 2.29x250x100%/2 = 2860000 Kg-cm.

Ag = 2860000x0.85/1400x0,866x42 o 47.7 cmé
50 - XEB 2.29x250x100%0.85/11.8x0.866x43+111 cm,

19 7 3/4

iy = 2,29x260x100°/2 = 2970000 Kg-cm.

As = £970000x0.85/1400x0,866x44 = 47.2 om2
E0 = 2:29x260x100x0485/11,8x0.866x43 = 115 cm. %

19 4 3/4

c6 P - 183440 bxt = 60x60

#arga total: = 183440 x 1.07 = 196000 Kg.

Areas A = 196000/3.5 = 768500 om2-(bp2c)ts2c)
c = 1.15 m,

Dimensionesg: A= 2,90 m B = 2,90 m.

Areas A - 34000

presion neta: w = 183440/84000 = 2,19 Kg/cme2
Calculo de "d":
(364 734x2,19)d% 3 2d0(4.5842:.19)d = 2.19(88000=-3600) = 0
45.46d° ¢ 1620d = 176000 = O
Altura utils d -~ 47 cm.
ldomentos y areas de acero:
M, = 2419x290x115°/2 = 4200000 Kg-cm.
Ag = 4200000x0.85/1400x0.866x47 = 64 cem2
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Ko - 2.193890311510.85/11081008661‘7 - 130 Cme
2386,/4
My, )= 4200000 Kg-cme
A8 = 42300000x%0.85/1400x0.866x48 = 6l.4 cme
5o « 130 cm.

22 7 3/4

£7 P - 121760 dbxt = 40x50

Carga total:s W e 121760 8 1,07 = 130000 KQe

Areas - A = 130000/2:5 = 52100 omz2

c - 95 om.
Uimensioness: E; 230 Mo 5; o 40
Areas A = 55200 omz

presion netas w = 121760/55200 = 2.2 Kg/cme
Calculo de "d":
(36.736x22.2)3° 3 180(4.5692.2)d = 2.2(55200-2000) = 0
d5.5d% 4 1235d - 117000 = O
altura dtils d = 39 cm.

ilomenbos y areas de acero:

My = 2,2x230x95%/2 = 2180000 Kg-cm.
A8 = 2180000x0.85/1400%0.866x38 = 42:3 om2
E0 = 2¢2x230x95%0.65/118x0.866x39 = 103 om.
17 # 3/4
Uy = 2.2x240x95°%/2 = 2280000 Kg=cm.
Ag = 2280000x0.85/1400x0,866x40 = 40 cp2

Fo = 2.2x240%95%0.85/11,6x0.866x39 = 107 cm.
18 7 3/4

. - B T,

D3 ' P = 109650 bxt = 40x50
Carga total: W = 109650 x 1.07 = 117000 Kg. _
Areas: A = 117000/2.5 = 47000 om2=(by2c)(te2c)

¢ -~ 90 om.

Dimensgiones X: Se 20 Mo E: 2e 30 Me



Area: A = 50600 om2

presion netad w = 109650/50600 = 2,17 Kg/om2

Calculo de "d":
(36, 798x2.17)d° 4 180( 4.5892.17)d « 2.17(50600=-2000) =~ 0

45.,368d% 3 1210d - 105500 = O

Altura util: d = 37 cme
Mdomentos y areas de aceros |

M, = 2.17x220x90%/2 = 1936000 Kg-cm,

A8 = 1935000x0.85/11.6x0,866%37 = 37.7 om2
Bo = 2¢172220x90%085/11.8x0,866x37 = 96.5 om

16 7 3/4

A ' - J e} S . i‘f A st ‘ 1! *' A SPGA “"‘ Fo T ToW, F

My = 2.17x230x90°/2 = 2020000 Kg-cms
A8 = 2020000x0.85/1400x0,866x38 =« 37.83 om2

Eo e 2ol 72230x90x0, 85/1108100 E66x37 R 101 cm.
17 7 3/¢ |

[

- O *® 0 » 0 =
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(fé = 210 Kg/em2)

Constantes usadas para el cdlculo:
J8 = 1400 Kg/om2
yéd = 210
Je = 0.0376 = 6.3 Kg/om3
Vg = 6.3 Kg/om2
U = 0.07578 = 15.8
n=-10 o
w= 2.5 Kg/cm2
K = 16,6
J = 0.866 *
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SALLTAL

. L e P ST Y TR 1

COMBINADAS  (fé = 21V Kg/om2)

b' = €0 om. | b" = 50 om.
t' = 40 " t” - 60 "
L = 8.50 me

L' = &.00 "

farga total: K = 96460 ¢ 174430 ¢ 0.10(270890) = 297979 Ag.
Area: A = 297979/2.,5 = 119000 om2
Digte Regult. X = 174430x4.50/270890 = 2,90 m.
Dimenglonegr A = 2(2.90 ¢ 06¢20) = 6+20 ms

' B - 119000/6.20 « 2000 me
Presion netas w = 270890/6.20 = 43700 Kg/m.l.
Ksfuerzos cortanteg: |

V 4 = ~96460 3 €3700x8.4 = -79010 Kg.

- Vg g = -96460 ¢ 43700x4.40 = ¢ 96040 Kg.

Vg = =(43700x1.2) = -52500 Kg.
" Momento iMaximo: ( x = 96460/43700 = 2:21 mo )
Mg o) = ~96460x2,01 3 43700x2:21%1e11 = B7000 Kgms

*N\ Ms - - (=d3700x1 . 2%046) g 31500 Xg.t

Altura util:
g . [8700000 = 52 om,
- 1666200

ACERO NECGATIVO:
Ag = 8700000/1400x0.866x52 - 138 om2
Ko = 96040/15.8x0.866x52 ~ 135 cme
17¢1-1/8
Vi = 79010 « 83700x0.52 =SBIB 56310 Kge Vv = 0.03f¢
Vd -~ 96040 = 43700x0.52 = 73340 K£gs v = 0.089f¢
Eatridos:~ (601/2) Lerecha: KEXXXTRXIBHXXXXXXUXKXIY

_ l alOoy 2a 20 ome
ACERO POSITIVO: ( A8pyipn = 0.005x200x52 = 52 cm2)

Ag = 8150000/1400x0.866x52 - 50 om2




Eo = 52500/15.8x0.866x82 = 75 ome
14 o 7/8
ACERO TRANEV 1S4 s
(Sxterior)w' = 96460/2.0 = 48230 Kg/m.l.
M' = 48:30x0.6x004 = 15450 Kgme
Ad = 1545000/1400%0,866x50 = 25.5 om2
ASpin = 0.05x92%52 = 23.9 em2 _
Eo = 48230x0.8/15.8x0,866x52 = 54.3 cm
9 4 3/4
(Interior) w” = 174430/2.0 = 87215 Kg/mel.
U* = 87215x0, 7520.38 = 24600 Kgme
A =2460000/1800x0. 566152 = 39 om2
A8y 4y = 00005x154%52 = 40 cml
Bo = 87215x0075/15.,8%0.866x52 = 918

15 F 3/4
ES - D5 P! - 127000 Kg P¥ = 151560 Kg»
b'; 30 om. b‘: 50 om.
t' = 50 * t” = 60 oms
L > ‘b50 e

L? > 3095 e

Carga total: W = 127000 ¢ 151550 ¢ 0.1(2885850) = 306405 Kg.
Areas A = 306405/2.5 = 122500 cm2 '
Uigte Result, X = 151550x4.50/278550 = 2.45 m.
Dimensioness A - 2(2.\45 ¢ 0:.25) = 5.40 m,
F - 122500/540 = 2,30 me

Presion neta: w - 278550/5.4 - 51600 Kg/m.1l.
Zsfuersos cortantes: |

V.5 = =127000 3 51600x0,5 = =101200 Kg,

Vy.a5 = 127000 ¢ 51600x8.45 = 3 108000 Kg.

Vs, o5 = =(51600%0.35) = 18100 Kg.
Momento mdximo: ( x = 127000/51600 = 2.47 m. )
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Mo g7 = =187000x2,228 ¢ 51600x2.47x1.24 = -126000 Kgm.
Mg on = =(=51600%0.485x0.33) = 5220 Kgm.
Altura util: M = Kbd®
d - 60 onm.

ARO NEGATIVO: _
As = 12600000/1400%0. 866360 = 174 om3
Fo = 102000/15.8%0.866x60 = 124 om.
; 21%41-1/8
38fe Cortes Vi « 101200 = 5150030.6 - 20500 v = 0.038f16
Vd = 102000 = 51600%0.6 = 71000 v = 0.02816
SITIVOs (ASmyn = O»0052330260 = 69 om2) '
As = 522000/1400x0.866%60 = 7.15 cm3
Eo = 18100/15.8%0.866x60 = 220m.
18 4 78

RO TRANSVERSAL:

Cole Extes w' = 127000/2.50 = 55800 Kg/mels
U’ = 55300%0.9x0.45 = 22500 Kgme
Aé = 2250000/1400x0.866x60 = 31 om?
Eo = 55300x0.90/1548%0.866x60 = 60,7 om
12 J 3/4
Cols Inte: w® =151550/2,30 = 66000 Kg/m.le
M® -« 66000x0. 90x0. 45 - 26700 Kgm.
Al = 267000/1400x0.866x60 = 37 om2
B0 = 66000%0¢9/15.8%0.866x60 = 72.4

13 £ 3/4
P' = 127440 Kg.  P* = 166690 Kg.
b’ = 50 om. - b® « 50 cm.
¢! = 50 \ % = 60 *
L_: 4.50 m,

L' > 3.90 m,

Carga totals W = 137440 ¢ 166690 y 0.1 (£94130) ~ 328543 Kg.
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Area: A = 323543/2.5 = 129000 cm&
Digt. itegults X » 166690%8+50/294130 = 2,54 m.
Dimengtones: A = 2(2.54 3 0.25) = 5.60 m.
B = 129000/560 = 2.30 m.
presion neta w = 294130/5.60 = 52700 Kg/m.1.
sgruergo cortante:
Vg = =~ 127440 4 52700x0,5 = =101090
V, g = -127440 ¢ 58700x4.4 = 104560
Vs = =(52700%0.6) = = 31600
Momento maximo: (X = 127440/52700 = 2.42 m.)
Up g0 = -127440x2,17 ¢ 52700242 g 1,21 = =122000
Uy = =(=52700x0.6%0.3) = 9480 Kgms
Altura utils
d = 58 cm.
"ERO NXGATIVO:

Ag = 12200000/1400x0.866x58 = 174 cm2
Ko = 101090/15.8x0,866x58 = 127 oms

21%1-1/8
. Bsf. Cortes Vi = 101090 - 52700x0.58 = 70590 Kgs v = 0.039f8

Vd = 104560 = 52700%0.58 = 74060 v = 0.03f6

AC:RO POSITIVOs _

A8 =.. 948000/1400x0.866x58 = 13.5 cm2

A8y iy = 0e005x230x58 = 65.7 om2

Eo = 81600/15.8%0.866x88 = 38,5 ome

17 7 72/8

ACERO THANS
Cole Sxtes w' = 127440/2:30 = 855500 Kg/mel.

SR SAL s

M' = 55500x0,90x0.45 = 22300 Kgm.
Ad « 2830000/1400x0,866x58 = 31.8
Fo = 55500x0.9/15.8x0.866x58 = 70
. 12 7 3/4
Cole Intes w" = 166690/2.30 = 73500 Kg/m.l.
M® = 72500x009%x0.45 = 29400 Agm.
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Ag = 2940000/1400x0:866x58 = 41.8 om2
B0 = 72500x0480/15.8x%0.866x58 = £2.3 om.

15 7 3/4
57 = D? P& - 95250 P" = 121190 kg,
D! =« 40 om. DY -« 40 om,
¢’ - 40 " t” = 50
L_:' 4650 m.

L? = 4.00 me

Carga total: B - 95250 9 121190 ¢ 0.1(216440) 5; 2.98984 Kge
Areas A = 238084/2.5 = 95300 om&

Dist. Result. X = 121190x8.5/216440 = 2.52 ms

- 2(2.58 3 0.20) @ 5.50 m.

= 95800/54é = 1.80 m.

presion nete@ w - 216440/5.5 = 39300 Kg/m.l.

Dimensionegs A
B

Agfuerzos cortantea: |
V.g = =952580 ¢ 39300x8.40 = 79550 Xg.
Vg g5 = =95250 $ 39300x4.45 = 79750 Kge
Vg,95 = -(39800x0.55) = =21600 Kg.
Momento «gximo: ( X = 95250/89300 = 2,43 m. )
Mo g3 = =99350x%2:23 ¢ 39300x2:43%1 ¢ 22 = =-96000 Agm,
My o5 = =(=3980020.55%0.38) = ¢ 5950 Kgm.
 Altura util:
d - 58 om,
ACERO NBGATIVO:
As = 9600000/1600x0,866x58 = 137 om?
Bo = 79750/15.8x0.,866x58 = 100 om.
174 1-1/8
Egfe Cortes Wi = 79560 - 39300x0.58 = 56750 v - 0.0376
Vd = 79750 =39300%0.58 = 56950 v = 0.0376
ACERO POSITIVO:
 As = 595000/1400%0,866x58 = 8.46



ABpin = 00005218058 = S2.2 om2
Fo = 21600/15,8%0.866x58 = 27 om

14 4 2/8

w' = 95250/1.80 = 53000 £¢g/mel.

M' = 530000, 70%0.35 = 13000 Kgm,

Ag = 1 300000/1 400.:0; 866x568 -~ 18,5 ome

Bo = 5300020 7/15:8%0.866%58 = 46.7 cm.
8 4 3/4

w” = 121190/1.80 = 67300 Xg/mel.

M" = 67300x0, 70x0:38 = 16500

A8 = 1650000/1400x0,866x58 = 23.5 om3

Eo = 67300x0¢ 70/15+8x0,866x58 = 59.4 ome

10 P 3/4
Al - AZ P' - 109100 Kg P* - 148180 Kge
D! > S0 om. b”: 60 cm.
t”" - 40 cm t" - 50 *
L = 4:50 m,

Carga totals & - 109100 ¢ 148180 ¢ 0.10(1091004148180)
= 283008 Kge
Area: A = 283008/2.5 = 113200 cm2
Digte esulte X = 148180x8.50/257280 = 2,60 m.
Limengiones: A« 202,60 ¢ 0.20) = 5,60 me
B - 11320/560 = 2,20 m.

presion neta: w = 257280/5.60 - 46000 Kg/mele.
i’sfucrraa cortantesas

V. 4 ==109100 3 46000x0.4 = =90700 Kge
Vg g5 .= -109100 4 46000x4.45 = ¢ 115900 Kg.
V4 95 = ~(46000%0.65) =-29900 Kg.e
~ Momento maximos ( x = 109100/46000 = 2:37 ms )
Mp gy = =10910022,17 3 €6000x2.37x1.19 = =108000



My on = =(=d6000x046520.33) = ¢ 9720

Altura util: |
d_: 55 om.

ACHWRO NJGATIVOs
Ag = 10800000/1400%0.866x55 =~ 191 om2
Fo = 115900/15.8x0,866x55 - 18864
247 1-1/8
Kgfe Cortes Vi = 90700 - 46000x0.55 - 65400 Kge v = 0.03f6

154 cm.

Vd = 115900 - 46000X0+55 = 86900 " v = 0.4176
Zatribogs~ ( 601/2) Jerecha:- 1 a 12 ; 2 a 24 cm.
ACAH

O POSITIVOs
A8 = 972000/1400x0,866x55 = 12,6 omZ

N -
Ko > 39930/15.8101!365355 - 2Pe 7 CMe

16 7 72/8

RANS VERSAL:

w' = 109100/2.20 = 49700 ig/Mels

M' = 49700x0.90x0.45 = 20100 Kgme
A8 = 2010000/1400x0,866x58 = 30.2

E0 = 89700x0090/15.8%0,866%55 = 66 cme

11 7 3/4

w" = 148180/2.,20 = 67500 iAg/mel.

M" = 67500x0,85%0.43 = 24400 Kgm.

Ag = 2440000/1400x0.866x55 = S36.6

B0 = 67500%0.85/15¢8x0.866x55 = 98

16 7 3/4
P! - 161880 P* - 164480
D! - 60 om b”" - 60 cm
¢’ ~50cm 2 t" =50 "
L - 4:50 Rle

L' - 4.00 *



- 31 -

Carga totals i = 161580 4 164480 4 0.10(326360) = 35896
Area: A = 358996/2.5 = 143500 cme
Digte Aegulte X = 16448024450/336360 = 2,27 m.
Limensiones: A= 20227 9 0635) = 5,10 ma
’ B = 143500/510 = 2.80 me
presion neta: w = 325660/5.10 = 63800 Kg/m.l.
Hs/uerzoe cortontesg:

V,5 = 161580 3 63800%0.5 = =129980 Kge.

Vg, 5 = -161860 3 63600x4.5 = 9 125120 Ky

Vg = =(63800x0s1) = =63680 g,
Momento maximo: ( x = 161880/63800 = 2.56 m. )

Mp 54 = =161880x2.29 9 63800x:58 %187 = 165000 Kgm,
Mg = «(=63800x0.1x0.05) = 320 Kgme.
Altura Ytils |
d = 60 om.

ACERO NXGATIVO:

As = 16500000/1400x0.866%60 = 227 om2

Ko = 1299580/15,8x0.866x60 - 158

23%1-1/4

Bofe Cortes Vi = 129980 -« 63800x0.6 = 91780 v = 0.0378

Vd - 125120 = 63800%0.6 = 86920 v = 0.028 fé

520 POSITIVO:
Ag8 = 32000/1400%0,866%60 = 0.5 cm@
= 0.05x280x60 = 84 om3
22 4 /&

A’mm

ACERO TRANSVErSAL:
B w' - 161880/2.80 = 57800 Kg/me.l.
M' « 57800x1¢10x0455 = 34900 Kgme
A8 = 3490000/1400x0,866x60 = 48 ome
" Bo = 57800x1.10/15.8x0.866x60 = SV&X¥k 78 om.
17 f 3/4

w” = 164480/2.8 = 58800 Kg/mil.
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M" = 58800x141%0458 = 365600 Kgm.

A8 = 3560000/1400x0.866x60 g &9 ocm?

Bo = 56800x1410/15.8x0.866x60 = ¥X8 79 om,

17 7 8/4
Dl = D2 P' = 61780 Kg P* = 113350 Kkg.
db! - 40 om. ~ b" = 50 om.
t::‘au t":dO”

L: de 50 me
L' = 4,10 "

Carga total: i = 61780 ¢ 113350 ¢ 0.1(195130) = 21463 ig.
Areas A = 514643/2.5 = 85600 om2
Dist. Resulte X = 11335Q/198130 = 2.6l
DUimengiones: I_: (261 9 0.20) = 5460 me
B = 85600/5.6 = 1,60 m.

bresion netas w = 195130/5.6 = 35000 kg/m.l.
Bssfuerzos cortantes:

V.g= =61780 ¢ 35000x0.4 = -67780 Kg.

Vg 5 = =61780 3 35000x4.5 = 75720 Kg.

V4,9 = =(35000%0.7) = -24500 Kge

Momento mdximo: ( x ) = 81780/35000 = 2.34 m.
Uy g4 = ~81780x2.14 3 35000x2,34x1.17 = -79800 Kgo
My 9 = =~(=-35000%0.7%0.35) = 8580 Kgm
Altura util:

d - 55 om,
ACERO NEGATIVO:
A8 = 7920000/1400x0.866x55 - 119 em2
Bo = 75720/15.8x0,866x55 = 100 om.
24 01"

agfs Cortes Vi = 67780 = 35000%0.55 = 48580 v = 0.03f6
Vd = 75720 = 35000%0.55 = 56530 v = 0.035f6
Egtribog:- (641/2) Derecha:- 1 a 13 ; 1 a 26 om,



ACERQ FOSITIVO:
Ag = 658000/1400%0,666x55 = 12.2 om2
A8pmin = 04000X160x56 = 44 come
Bo = 84500/15.6%0:866x55 ~ 32.8
16 7 3/4
ACSRO TRANSVESSAL:
w' = 81780/1.80 = 51000 Kg/mel.
M' = 51000%046X%0.8 = 9180 Kgme
A8 = 918000/1400%0.866%55 = 137 om2
50 = 51000%0¢6/15.8%0.866x55 = 40.7 om
7 J 3/4
W' = 11335/1460 = 71000 Kqg/mels
U" = 71000x0.56%0.28 = 19600 Kgm
A8 = 1960000/1400x0.866x55 = 29.4 om2
50 = 71000x0055/15+8%0.866%55 = 5147

11 Z 3/4



i

Carga total:

Jimengioneeg:

"""134-

(fé = 210 Kg/om2)

P: 119720 Kga

bxt ~ 40x50 cm.

W= 1.15P = wpeAoB

Wy, = 205 = 0.2 = 2.3 Kg/om2

A= 2,58

1.;5?; w,,E‘?:e.s

f; 5 ALA B = 1.60 m,
A< 2,5 % 1,60 = 4,00 m.

C 20s83 B = 0,63 x 1,60 = 1.40 m.



D . $200=1.40 = 1.30 m.
D= 3

Momento mdximos: M= 160x130%65x2:3 = 3110000 Kg=-om.
Sgfe. Cort. Maxes V = 160x130x2:.3 = 47800 Kg.

Altura utils d = Vujb = 47800/5.3x0.866x160 = 66 om.
ACERO: Ag = 3110000/1400x0.,866x66 = 42.8 om2
5o = 47800/11.8x0.866x66 = 71 cm.
' 15 7 3/¢4

VIGA DE CONEXIQN:

M= Pes 8 = 0.80=0.20 = 0,60 m.

M= 119720 x 0.6 = 71800 Kgm.

X1 momento mag desfavorable se encuentra en la seccion

de la cara interior de la zapata, este momento es:

M' = 71800(4.65=1:60)/A4.65-0:8) = 57700 Kgm.
Altura util: d' = 50 om.
Acero:  As = 5770000/1400x0.866x50 = 95 om2

. V.= 71800/8.85 = 18700 Kg.
Ko = 18700/11.8%0.866x50 = 36.5 cm.
124 1-1/8
v = 18700/140%0.866%50 = 3.1 Kg/om®

Para el extremo de la viga vamog a tomar un ancho
> - 50 om. y una altura util d = 40 om.
“gfuerzo cortante: Ve = 6.3x0.,866x50x40 = 10900
Ve -~ 18700 - 10900 = 7800
Bgtridoss ( 201/28 ) la&j; 9a l6 om,

R P e - am ey e s o .y ol T e Rt i o i bl sy ey e i . A T A iy M mpbug S TR S T S ol Ry et il - Ay R L T R i e -
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VIGAS T ECHDO SOTANDO

(ré = 210 Kg/om2)

Y ORMULAS EMPLEALAS Y ALGUNQOS VALORES DE CONSTANTAES e=

VIGAS 30 x 70
d - 65 ¢om. Vo = 10600 Kg.
Agmin = 975 om2 v =« 0,0005693V
My - 7690 Kgm, o = 0,00113V
smin = y

yc -~ L0863 Kg.-

VIGAS 30 x 60
d - 55 om, Vo = 9000 Kq.
A“tn - 8.3‘ 0.2 v_: 0# 0007V
. M - 85500 Kgm. Bo - 0. 00134V
Agmin —

”o = 14973 Xgﬂ.

" -,

Areacg de acero:

Ag =~ M = -ﬁ-xo.oaes

Sg J 4
Estridoss
8 = M g = Vem
Vam = W
Cuadro para cdlculo de estribos a diferentes esio-
ciamientos:s
8 V‘. V“ & 'c
1D 11300 20800
15 18070
(d = 65) 20 5600 | 16200
25 - 15080
30 3730 143830
io5e
o 18 6320
(a - 55) 20 18740
a5 3780 12780
a - JVmgx - (Vam? Vo)



— = 37 -

m 30 X 70 om. L ® 6,75 mits. da = 656 om.

Pp 530
M 2000 28530 x 6,75 » 1700

u M Ag Y/ E
Taquierda 9600 6219 9.75 207/8 ¢ 1/5/8 19
Centro 14400 6011 9.75  207/8 ¢+ 145/8 19
Derecha 9600 105569 13.4 207/8 y 203/4 26
V; ®= 8550 - 640 = 8910 B, = 10.1 v= 0,025 fg
Vg = 8550 p 640 = 9190 10.4 0. 026

30 x 60 d.10 55

4700 x 4.1 = 19300

Isquierda 6600 7234 10,85 207/8 ¢ 205/4 26
Centro 9900 2905  8.26 A5/4 18
Derecha 6600 / 6757 10.15 203/41105/89107/8 24
Vis 9650 ¢ 12 = 46662 By ® 12.9 ve 0.032 fg
Vg = 9650 - 12 = 9638 12.8 0. 032
Eagtridos: ( 203/8 ) Izge 1 a 14 om

Ler. l ald "

30 %X 60 d. 05 585
Fp 450
M 2000
Vi 620

L 1440 -
a/c _960 5470 x .05 = 22200

/a 2,20= 1170

ITaguierda 7480 , |
_480 7960 7749 11.65 203/64106/8§107/8 26

Centro 11200 |
_1180 12380 6508 9.80 207/8 ¢ 105/8 19

lerecha 7480
640 68120 4008 §8.26 108/4 ¢ 345/8 21

<
o,
"

11100 ¢ 530 y 930 8 12560 E,=16.6 v = O 00dS,
Vg = 11100 3 660 - 930 = 10710 14,6 = 0,087



_

+$9600
- 3660

1 268
00

f 180

w-““-*.‘_ - e

162&9

271 282

~6600 7?960

116500

-16500 #2000

- g w» O » O =

- 38 -

$10400 -~10400)

?, g 4020
92010 o

0 0
712410 - 6380




Ketribos: -~ 39 -

( 273/8 ) Taguicerda: 1 a 0.12 3 2 a 0.25 sts.
Derecha: l a 0,12 1l a 0.20 4
LS VEAB 30 x 70 6.40 65
Pp 530 1 |
M 2000
L 1850
8/c _980 4830 x 6.4 = 31000
Isguierda 16500 = 13678 17.3 201" 3 207/8 30
Centro 24700 = 9965 12.65 121" 3 287/8 22
Derecia 16500 15798 20.0 YT 32
Vi = 158500 - 330 = 15170 5y 3 17.1 v 3 0,043 fo
Vg = 15500 ¢ 330 = 15830 17.8 0.045 *
Katribos: Ifzge 1 al2 ; 1 a 25 7 2a 30 om.
(243/8)
Dere 1 all ; 1 a 22 ¢ Z2a 30 *
30 x 60 2¢20 55
£p 450
L 2700
&8/ 1800 4950 x 2.2 = 10900
Izguierda 2000 6710 20.1 32
Centro 3000 (=187) 8.26 32
Lerecha <2000 - 335 e 26 18
Vi = 5450 9 3200 = 8650 E, = 11.5 v ® 0,029 fo
Vg = 5450 - 3200 = 2250 2.5
30 xX 60 d.10 | 55
1800 7410 x 4.1 = 30400
Isguierda 10400 12410 18.6 321" ¢ 127/8 31
Centro 15600 6035 9. 05 - 187/8 ¢ 165/8 19
Derecha 10600 6380  9.58 177/8 + 8 £ 1% 81
V¢ = 15800 3 137 = 15437 | 30. 8 Oe 052
Vg = 15200 - 137 = 15063 30.1 Os 050
Estribowu Izge 1 a 7 ;: 2al8; 2a 25 |

- (203/8) Der 1a8; 2al6; 2a25




- 40 =

- FRJE 8 =




Fp 530

A 1000
L £700
a’c 800 6030 x 6.35 = 88300
Jzquierda 20300 16178 21.30 <H7/8 ¢ 543/4 44
Centro 30500 12541 16.60 2171 4 307/8 29
lerecha = 20300 19747 &86.0 477/8 ¢ 443/¢ 51
v, = 19150 - 590 = 18560 21 0. 053
Vg s 19150 ¢ 590 = 19740 22 0. 056

245/8) Izgo la 7 ; 2ald 3 8a 20 ; £ a 30

dere 1 a 6 ;} 8

30 x 60 2e10

0780 X 2.1 < 12000

850 10690 6550 9.63

al2 3 2 a 20 3 2 a 30

o e e e ety e B AR e e e o e

R .'-qu—* -

55

127/8 ¢ 203/4

52
18

34

20

Isquierda 2100 7714 11.60 443/4 » 4 77/8 82
Densro 3150 (-367) 6.26 473/4 ¢ 407/8
Derecha 21008 680 8.26 3 7 3/
Vy = 3700 3 4000 = 7700 8.8 0. 027
V, = 3700 - 4000 = - 300
SV3CD 30 x 60 4.10 525
Pp 450
T l
I
a/c 6620 x 4.1 = 237200
_Z a 0,956 2 3200
_/ g 2,10 - 1600
ITzguierda 9300

1790 _
800 11890 13960 21.95  447/8 ¢ 343/4
14000

1510 , .

_1590 17100 6900 10,30 207/8 ¢ 103/4

Der echa 9300

540

19



- 42 -

- BRJE 4 -

. 163

«=15804| 9010



- d43s

11 0000 -l 0000 96900

15600 «15600| 44500
- 4220 ¢ 1930121810
p 965 - 2110 - 280
- 261 ¢ 413 p 390
f 207 = 131 - 119




id -

Vi S 13600 » 2460 9 770 ¢ 181 = 17011 e 7 0e 057
Vo = 1360 y 740 $830 - 151, = 14969 18.7 0. 05
Ketridos: Tage 1 a 6 ; S al2 ; 8 a 25
(205/8) Dere 1a8; 2a1l16; 2ao5
Svéas 30 x 70 6.10 65
f’p 530
L 2700
8/0c 1800 8030 x 6.1 = 30700
Izquierda 15600 12235 16.15 29
Centro 23400 10556 14.95 24
Derecha 15600 15804 20.05 32
Vi 2 15350 -« 312 3 15038 17 0. 042
Vy= 15350 3 606 = 15956 18 0,045
KEgtribosg: - lale; lads; 2a 30 ({eg.)
lalo; la 20 ¢ 3a 30
30 x 60 é. 00 55
Pp +80
T 280
L 2700
g/c 1800 5180 x €.0
Tazgquierda 68900 9010 13.5 16
Centro 10400 3447 8.26 18
lUerecha 6900 6788 10.20 24
V; = 10360 ? 862 = 11222 15 O 037
Vg = 10360 - 117 = 10242 13.6 0. 034
Estribos:- Igquierda 1l a l2 ; 2 a 25
(203/8) Lerecha laldy 1ladad
30 x 60 4400 55
. 450
T 230
L 2700 _
&/c 1800 5180 x & 3 20720
Tzquierda 6900 66888 10.28 é 7 3/4 24
Centro 10400 3869 8.26 343/4 18
2d

'Derecha 6900 7276 10.90 413/4



Vg 2 10360 - 541 = 10836 13.8 04034
Vg 2 10360 3 297 = 10657 14.3 0. 036

Kgtribos:=~ Tgge lal2;y 1lads
(2/3/8) Der. lal2:1aé5

SV4DE 30 x 60 d.00 55

Pp 450
L2000 &£450 x 4 3 9800

_.z a 2.2 8 855630

Jaguierda 3270
2360 5630 7186 10.75

24

Centro 4900 ’
5440 10340 5356  6..26 303/4 18

Derecha I270 |

2000 6270 3296 Te 26 345/4 18
Vi 8 €900 ¢ 1030 = 5930 8 0.0189
Vg 8 4900 - 844 = 4056 5 0.014

8/0c 750 1420 x 2,1 = 2310

I2Qe 202 B 4.0
Centro 610 - 4.0
Dereacha 202 - 440 1/8 ¢ 2/¢ 13

13
13

Vi & 11386 | Eo 2 5 ves (0,01

. - dnfopperpilimbiry . s . el . S A LI S e e 1 S ko i, g o i y - e g RTINS . . g iy et o AU L, T ol L SR - il . A o b oo e b :#_1__“_*::#_ e e, memi ok R ek v A e R be Dt s it e S e

30 x 70 8.90 65

8/c 1800 5030 x 5.9 s 29800

Jasguieraa 14700 11421 14.50 307/8 ¢ 1 A3/ 27
Centro 21600 8636 10.95 307/6 2l
Derecha 14700 15121 19.20 341" 9 187/8 31

Vi 2 14900 - 463 8 14437 16.3 0. 041
Vg 2 14900 » 663 = 15563 17.6 0. 044



w NN O -

__|.260].245 . 305

-85600|96110

=« 0220
121890
y 158
=__48
- 47|

Lol $

————— T R R R N
1811 .1681 « 305

-2620| 96110  -7440
- 630| =~ 630 22270
s 432|31135 - 315
.:..._3;@3 =83
28 f 48

PrTraTy 4 ¢

-16276| 16426  -5087|



- 47 -

(220
21890
¢ 155

280

914700 «14700]| 92620

- 4120 ¢ 1940|21750
¢ 970 = 3060 - 431
¢ 199 - 136 - 100

-7150| 97220

O =« 0 - 0 - 0



Fatridos: Tgquierda: 1 a l5 ; 2 a 30 - 48

(203/8) Derechas lall ; 2aé2; 3ad30

[T T

350 x 60 de 00 55
Pp 450 '
L 2700
s/e 1800 4950 x 4 = 19800
Tzguierda 6600 8426 12.40 341" 4 1LI7/8 25
Centro 9900 3383 @ 8.26 345/4 18
lUerecha 6600 0382 Y.60 283/4 ¢ 205/8 22
Vi 2 9900 ¢ 947 = 10847 Ay 14.5 0. 036
Vg 2 9900 - 472 = 9428 12.6 0. 031
Agtridos: -~ lgyuierda lale ;1 a b
(203/8) Lerecha l al2

30 x 60 de 00 - 585

w

4950 x 4 = 19800

6600 6590 9.9 203/6 ¢ 2 05/8 22
9900 J6O8 8.26 305/4 18
Lerecha 6600 72150 10.70 4/3/4 24
Vt = 9900 - 17 8 9883 | 3.2 Oe 038
Vd s 9900 4 503 = l0403 | 3.9 * Oe¢ 035

Egtribos: Taguierda lal3 ; 1ag &5
(243/8) Lerecha lal3;1aas

30 x 60 4. 00 55

2750 x 4 = 11000
_/ a 2.20 = 6190

Tzguierda 3660 .
2450 6110 7220 11.80 d 7 3/6

Centro 5800
5680 10950 5021 8. 26 345/4 18

Derecha

7440 5488 e 26 3s/4 l&



- KEIE 6 =

« 7300|7300

J 4

¢ 580 -

- 90|

¢ ldl|- 110 45 |4

&mj P— ém? o

w5674 ¢ 70968 -7623 48597 «5445

-4840

7o

=68

9700 . 5 500| 97660 - 7660
» 197 - 2dd
- O0 _ ? 74
2.2 ,_ 3313 3 235

-5117| 48050  -5597

- 254| _ .165 .181].181
+15300 =15300

-46‘00 47660  =7660

- o 2 Igig 2416 -~ 448~ d48 2320
- 1940

f 655 $ 223| 91160 - 2204

$12011 -15714|48920




- 850 -

.164|.145] _ _].305

¢ 7300 -7300| ¢ 7300 - 7300| $4880 -4340
$ 348 0 0 ¢ 446\ ¢ 446 +1480
0 p 174| ¢ 223 O |9 740 $ 223
0214 178 = 66|=__66 = _134|- 134 - 68
2533 4  89|= 67 - 33 34 - 67
928 _= 4= ¢ 142112 2. 24
-10351 | 47801 -7107| $ 7386 - 7009 '

77451 _

------

|

915300 <«15300| 24600 -4600
- o880 3 1750|21990 3 446].
4 875 = 1940|p <23 p 775 -~
- 222 2 _g£82|2 <49 el = 12z
1 141 - 111|- 61 ¢ 124| = - 112

.36 ¢ 282 25 =




-5

Vi 8 5450 ¢ 2720 ¢ 1004 = 9174 12.3 Qe 031

V; = 5450 1 3470 - 748 = 8172 10,9 Oe 027
fatridos:= (£45/8) Isquierda lal2

L VOAB 50 x 70 5.60 65

Fp 530

L 3180

/6 L2120 5830 x 5.6 = 82700

Igguierda 15300 122058 16.10 171" ¢ 307/68 29
Centro 2900 vlol 11.68 3£7/6 21
Lere ha 15300 15714 19.95 d71" 3
V; 2 16350 - 538 » 15812 17,9 Oe 045

Vq 2 16350 ¢ 926 = 17276  19.5 Os 049

sgtridosg: - Taye 1 a l0 ; 1l a 20 ; 2 a 30

(203/8) Dere 1 a 8 3 3al?; 2a 30

SVERC ~ 30 x 60 3¢90 55

Pp 450

L S180

8/¢ 2120 5750 x 5.9 3 22400

ITayuierda 7300 8920 13.38 471" 32
Centro 10900 3679 &E.26 18
lerecha 7300 7107 10,65 24
Vi = 11200 y 678 = 11878 15.9 0.033

Vg = 11200 - 174 = 11026 14,7 0. 031
Zgtrégbos: Tazguierda lalz;: 2addd

(23/8) Derecha lal2d; 1ads

Fp 450

L 3160

a/c 2120 5750 x 3.9 ® 22400

lTayuierde 7300 73686 11,08 d73/4 2d
Centro 20900 3860 8.26 3/5/¢ 18
Lerecha 7300 7417 l1ll.2 303/4 ¢ 177/8 25
V¢ = 11300 ¢ 94 = 11294 15.1 0.032

Vg s 11200 - 15 = 11185 15.0 0. 032



Lgtribog:~ Izge 1l a l2; 2a 25

- (3/8) Lere 1 a 12 3 1 a 25
SVelx 30 x 60 ¢e 00 55
Fp 450
L 38180 -
g’c 21280 5750 x 4 2 23000
Tzquierda 7660 8341 12,50 127/8 ¢ 343/4
Centro 11500 4677  8.26 345/4
Lerecha 7660 5897  8.39 343/4
Vi 2 11500 3 6768 =3 12178 16,3  0.034
Vg 3 11500 - 615 = 10865 14.5  0.031
Kgtridboss~ Izgquierda lalz; 2a 25

Derecha 1' a l2 ; 1 a 28

5.70 65

L 1800 |
a/c 1200 5530 x 5.7 s 31500
Izguierda 15000 9366 11.38 101"9147/84125/4
Centro 22500 10090 12,80 191" 3 207/8
Derecha 15000 16088 20.20 i
V2 15750 = 1100 = 14650 16,5 0,041
Vg = 15750 ¢ 1190 = 16940 T 19.2 0. 048
Kgtridbos:~ I8qe laldb; 1 a 30

lere la® ) 2al8; 3a 30
_ 30 x 60 é.00 556
FPp ' 450
i 2000
L 1800
a0 1200 5450 x & = 21800
Izquierda 7270 JERBY 14.10 V'Y ) B
Centro 11900 3;2“?3 8. 26 345/4
Derecha 7270 6817 10.28 207/8 ¢ 145/4
v, = 10900 4 870 = 11770 15,7 04039

V4 3 10900 - €16 = 10484 14.0 0.035

25
18

18

el
)74
38

32
18
20



- 59

¥ IEERE
e 429! o 216|.181

f15000 -15000| 47270 -7270|47270  =7270
. #3600
0

- T.z79l.279] - [.296
~15000 15670

#15000

2 9366 <15655|47675

| 21700 =11700|27270 7270
=_5030 2 997\t 802 23600
+ €78 - 2515|¢ 223 - 223
=205 2 490\¢ 419 2 110
s 248 - 103'- 25 - 282
=106 __¢ 28 ¢ &3 ¢ 140
¢t 16 - 83| 10 - 4

570 -3927




w O -

‘ «5670 f7270

-,15000 «15000 f7270

* i

9276 =1 9426

.279].279

+11700 ull?OO #7270 ' b 7 -7270 fb@?o

? 478
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Latridog: - Ixge 1 a 22 ? 2a 25 : __ - 55 =

‘A'ﬁ Der, lald;; 1laldd

30 X 60 de 00 58
Fp 450
M 2000
L 1800
a/c 1200 <650 x 4 ® 21500
Jaguierda 7270 72122 10,68 207/8 ¢ 14/53/4 20
Centro 11900 4875 Ee 26 . 345/4 18’
lerecha 7270 8000 1R.0 105/¢ ¢ 345/8 21
Vi = 10900 3 414 = 11374 15.1 0. 038
Vg 2 10900 - 3¢ s 10866 14.5 0.036
Lgtriboges~ Jage d a ldd ;s 2a 25

er d ald& 3 1 a 25

30 x 60 d.00 55
a/c 1200 5450 x & = 21800
Isquierda 7270 8618 12.92 143/4 ¢ 82/8 21
Centro 11900 5859 8.80 107/83103/43125/8 18
Lerecha 7270 3927 8o 26 - 843/4 18
Vi = 10900 ¢ 1210 ® 12110 16,2 0. 04
Vg S 10900 - 1052 & 9848 12,7 0.038
Eptridog:-~ Izqe. lales 2a 2
(2735/8) Ders lal2; 2 aos



iz

30 x 60 4.10 56
Pp 450
M 2000 2450 x 4.1 = 100600
Z a D70 = 2000
_/ a 8.80 = 1000
Jaguierda 3440
480

410 4330 2465 8. 26 34353/4 18

Centro 5160
350 _

540 6350 2797 8. 26 3243/4 18
Darecha 3440 _

_s_g 2128 4642 8,26 345/4 18
Vi = 5850 ¢ 630 9 410 - 630 =8 6060 8.l Oe OZ
Vi S 5350 ¢ 170 ¢ 590 ¢ 530 = 6640 8.7 0. 022
SVALS 25 x 50 de10 45
Fp 310
L2000 2310 x 4.1 = 9500
JTzguierda 3240 3481 6:.38 108/4¢4105/89207/8 18
Centro 4860 1548 5.68 375/8 15
3240 Sldé 5.76 345/8 15
vy = 4750 9 82 = 4832 7.9 0. 024
Vg = 4750 - 82 = 4668 7.6  0.088

25 x 50 4,10 45

Pp 310
M- 2000 2310 x 4.1 = 8500
Tagquierda 3240 3218 5.90 355/8 15
Centro 4860 1629 5.63 35/8 15
Derecha 3240 3281 5.95 345/8 15
Vi= 4750 - 8 = 4742 7.7 0. 023
Vy S 4750 ¢ 8 = 4758 7.8 0. 023
SVAES 25 x 50 é.10 é5
Fp 310
M 2000 23810 x 4.1 = 9500



w 5HY7 =

Izquierda 3240 3257 5.95 345/8 15
Centro 4860 1687 5.63 345/8 15
Derecha 3240 3291 6.04 1/3/4 ¢ 205/8 16

Vi S 4750 ¢ 16 » 4766 7.8 0. 023

Vg 2 4750 - 16 = 4738 747 0. 023
k 25 x 50 4,10 45

Iaguierda 3240 3036 5.63 103/4 ¢ 2/3/8 12
Centro 4860 1267 5.63 3085/8 15
erecha 3240 3737 6.84 205/8 ¢ 207/8 24

i = 4750 - 170 = 4580 7.4 0,022

Vd = 4750 4 170 = 4920 8¢ 0 O 024
28 x 50 S5: 50 45

Izquierda 5830 6165 11.35 207/8 3 205/8 24

Centro 8750 3500 6.42 143/4 ¢ 205/8 16
Derecha 5830 4527 e 30 38/4 18

V‘ & 6360 4 457 =. 5893 Je Je 029
Vg S 6350 - 457 = 6807  1l.1  0.038

leregcha: l aldo ;¢ 1 a 20

&8 x 50 4. 00 45

Izquierda 3080 5.63 /4 134 18
2640 5.63 305/8 15
' 16

Centro
Lerecha | 3700 6.78 143/ 3 245/

Vi S 10120 - 149 & 9971 16.1 0. 048

Vg 3 10120 9 149 = 10269 16.3 0. 050

Lgtribos:s (201/4) Izg. 1 a5 ;: a9 ; @a o0
Dere. 1 adys 65aé&; 2a 2



SvB2s ‘ 25 x 50

Pp 310
L 780 '
g/’c 520 1610 x & = 6440

laquierda 2150 - 29638
Centro 3830 025
“ogrecha 2150 1647

. Vy S 3280 ¢ 330 3 3580
Vg ® 3220 - 330 = 2890

SVB3 25 x 50

Pp 310 x 6.0 = 1240
JTaguierda 414
Centro 620

Uerecha dl4d
Vi = 620
Vd = 620

25 x 50

Jzguierdd 414
Centro 620
Derecha dld

25 x 50

Pp 810 x 6.0 = 1240

Jaquierda 4él4
Centro 620
ligrecha 414

Vi & 620
Vg = 620

é.00 é5
5,683 10" 4 207/8
5.68 3405/8
5.63 325/8
5.8 0,017
4.7 0,014
d. 00
5.63 345/6
563 325,/8
5063 305/8
d. 00
5.63 305/8
5,63 35/8
5.63 345/8
é.00

5063 345/8
5¢63 - 345/8
5.63 345/8

- 58 =

E

495

15
15



“ 59 =

20 x 50 550

Pp 310 x 6.5 = 1700

Izquierda 780 5.63 35/8
Centro 1170 5.63 345/8
Derecha 780 ' 5.63 305/8

25 x 50 4.20

T 1500 1810 x 4.2 = 7600

Taquierda &£6660 1880  5.63 305/8
Centro d000 1538  5.63 35,/8
Derecha 2660 3050  5.63 345/8

7874 12.9 0. 039
9126 149 0. 045

Vi 2 8500 - 626
Vg = 8500 ¢ 626

"

Estribos(281/4) Izqulerda 1 a 10 3 4 a £0
Deres 1 a o ;3 6 a l@ ;3 6 a 20

AR St i = ey -l bl PP b~ e APPSR AUl - g . 345" WA o i bt - e A I iR, St e i, Al A N A | .. s B AGA At PR A . BRI R et e ity e, Py s b 3. e A oA I B R T AP TR s R

25 x 50 é.10 &
310 " -4 del = 137@

5463 | 325/8

Centro
5,63 375/8

Lerecha

5.63 345/8
Vi = 635 s 916 s 1551
Vg = 635 3 136 = 769

25 x 50 e 00

Pp 310 x 4 « 1240

Taguéerda 416 5.63 305/8
Centro 620 x $.63 - 345/8
Derecha 414 . 5.63 305/8




Vi = Vg & 620

£5 x 50 4.00
Pp 310 '
fzguierda

Centro

LJerecha

SVC67
Pp 310

25 x 50 5¢50

Izquierda
Centro

Lerecha

<d X 90

2000 2310 x 4.1 3 89500

d.10

3ﬂ@/@
305/8
345/6

3/45/8
345/6
345/8

Iaguierda J3240 2000 b.§3
1937

3259

0697

Centro

verecha 3240

305/8
305/8
305/8

Vi = 4750 - 450 3 4300 701
Viz 4750 ¢ 450 = 5200 8¢5

<O X O0 é.10

310
<000

laguiesria

2310
3240 3258 5.96
4860 1604 5.63

5.97

Centro

Derecha 3240 3259
Vi Vg3 4750 7.8

b x 50 4410

Jaquierda 3240 3305 6.06

5.63
.65

4860 1666
3240 3084

Centro

?E_aui""._

Jerecha

0. 021
Oe 025

Qe 023

38/8
345/8
305/8

325/8

305/8
345/8



- 61 -
V¢ = Vy = 4750 707 0. 023

Iaguierda 1750
| 1560

39 1930 cl54 5.63 305/8

Centro 2620
500 |
- 440 3260 2349 5.63 345/8
Derecha 1750
610 _
220 2580 1658 5.63 3405,/8
Vi ® 2600 $ 250 4 70 4 126 = 3048 5.0 0,015

d = 2600 9 910 3 775 - 128 ® 4157 6.8 Qe 020

20 x 60 ' é. 00

£p 30

Izguierda 345,/6
Centro 345/8
lerecha | 345,/8

z 720

880 3510 x 4.2 = 10550
_( g 5430 = 1150&"

Isguierda 1850 _
80 1930 5.63 _ 305/8
Centro 5640
- 810 6350 11.65 347/8
lDeregcha 1860 o S
| 330 2180 563 305/8



- 62 =
Vi = 8275 9 260 = 5625 8.0 Qe 027
Vg = 85275 ¢ 910 = 6185 107 0. 030

3510 x de1 = 14400

Igguierda 4920 J401 6¢20 1/3/4 y 245/8 16
Centro 7380 3533 Ge 50 173/4 9 2/45/8 16
Lerecha 4920 5293 9.7 207/8 3 105/8 19
Vi S 7100 - 923 8 G177 10.1 0e 030
Vg = 7100 9 923 = 8023 13.1 0 039

Rstribog:~ (20l/8) Derecha 1 a 9 ; 3 a 18

Pp 310
af L9000 2810 % 4 3 9240

ITaguierda 3080 3267 5.98 201/8¢ 178/8
Centro 4620 1243 5,63 345/8
 Derecha 3080 3487 6.38 307/8
705 0.023
<8 x 50 5.50

M 2000 2310 x 5.5 = 12700

Iz uierda 5830 6063 1l1.0 327/8
Centro 8750 3249 5,96 325/8
Derecha 5830 4442 8.15 177/89145/44175/8 18
Vi = 6350 9 229 = 6579 10.8 Os 032

Vi = 6350 « 229 » 6121 10.0 0e 030

Kgtridoss- (201/4)  iazquierda: 1 a 10 3 1 a 20




i

- 03 =

VIGAS TECHO FRIUSR FISO

(16 = 140 Kg/om3)

RUMPLSADAS ¥ ALCUNOS VALOR5S CONST/NTES .=

a - 65 cm. Vo = 7100 Ky,
Agmin = 975 om2 ' UV = 0000693V
Mygmin = 7690 Kgme  Fo = 0,00169V
My - 13942 Kgm.
VIGAS 30 x 60

' d = 55 om. Vo = 6000 Kg.
Agmin = 8+26 om2 v - O, ooaw
”A emin = 5500 Kgm. Eo = o, 002V
Mo - 9962

Arecs de acero:
A _
A8 = “a X 0. 0825

Egtridos:
Cuadro para el calculo de estribos a diferen-
tes es,uciamientos:
8 Vu ' 4 Vo

10 18300

15 14570

(d = 65) <0 12700
25 11880

30 10830

10 185470

_ 15 12320

(d = 55) 20 | 10740
&5 9780

a - max = (Vem ? Vo)
w0



- 04 -
4Vids 30 x 70 L 6.95 mta. de 65

P 530
XM 1500 2030 x 6,95 = 14100

_/ a 5.70 = 2807
et f @ 1460 X 5,35 = 7600

Jgquierda &8l60
2370 '
5580 16110 10638 13.6 1 S W A/ 23

Centro 1280
1760
_7860 21880 9859 12,5 171" ¢ 207/8 28

l'erecha 8160
530
4560 13250 13405 17.0 241"9100/841/3/4 29

V; 3 7050 p 4800 3 457 ¢ 165 ® 12472 C Bl.l 0.053
Vg % 7050 $ 3000 9 2350 - 165 8 12235 20,0 0,052
sgtribos: Igget 1 al0O; 2a 20 ; 4 a 30

Der.: 1 al0 ; 5a 20 ; 4 a 30

dV18¢ 30 x 60 de 20 . 58

Fp 4860
A 1500 1950 x 4.2 = 8180

| _[ Q8 £330 = 2990
g 3 1460 x 1.65 8 2410

Izquierda 2870

1710

364 4944 7831 lle«& 171 ”fQW/QfIWG 28
Centro 4300

<820 _

4010 8130 1865 8. 26 3£8/4 18
iJerecha 2870

1395 B

1090 5355 4700 He 26 18
Vy S 4090 9 1350 9 1925 ¢ 638 s 8003 16,0 O. 040
V—d = 4090 ¢ 1660 9 485 - 638 = 58577 11.1 Qe 028

rgtriboss- Jages l1al8; éa s  (208)

Fp 450
4 1500 |
L 1460 3420 x do1 2 14000



d E:]E 1 -

271

916110 =13200 14944
- 6080 3 2300|2250
xy 1150 <3330y 95
#W,EEE y 4 909 y 830
450 - 134}~ 468
187 3 16412 164
82 - 931+ &1

_ y : ge o 47
¢100638 DY E 2405 y?&fl

i1 -4

?4*$

P 5302 -11799| 47000
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Isgquierda 4800 5565 8.40 305/4
Centro 7180 3442  6.26 343/4
Lerecha 4800 17512 &e 26 308/4
Vg 2 7000 y 950 = 7950 15,9 0+ 040
Vy = 7000 - 950 = 6050 - lall 0. 030

Kstridoes~ (345/8) Izqer 1 al3 ; 2a 25

40 x 18 2,20 15
8/¢ 18380 x 2.2 & 3030 |
Taguilerda 417 Lo 121/2 y 205/8
Centro 835 8.6 205/8 ¢ 13/8
LUerecha 417 L¢3 1OL/2 ¢ 203/8
Vi = Vg 8 1815
30 x 70 6460 65

£p 530
L 2930 3460 x 6.6 3 22900
Ifzyuilerda 12600 8302 10,50 207/8 v 123/4 20
Centro 18900 8670 10.95 307/8 21
Lerecha 12600 117909 14.95 341" 24
Vi s 11450 - 530 s 10920 18,4 0. 046
Vg = 11450 9 530 = 11980 20.3 0. 050
Bgtriboss (245/8) Ixges 1 a 15 ; 2 a 80

Lere: 1 all 3 1 a 23 3 4 a 30
Pp 450
L 1460 1910 x 2.2 = 4200
Tayulerda 770 7700 1d.6 341" 24
Cantro 1160 («1175) 8.26 371"
Derecha 770 2330 8.26 343/4

vy = 2100 ¢ 4250 = 6350 12,7 0. 032

Vd = 2100 - 4250 = -2150 d.3 0.010
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datridoe:- (203/8) Igges 1 a 13

Al P e (0 PTYPIIg A= fe PLefl d  -glrPnyarryohs ru .LAte  ete e e e e gt Sl | ot A gt -k o - e -

JVECD 30 x 60 d. 20

? 3880 x d.2 ® 14200

ITzquierda 4970 6320 9.48 127/8 ¢+ 265/4 19
Centro 7460 3168 &8.26 308/4 18
Derecha 4970 2270 8.26 368/4 18
Vi = 7100 y 965 = 8065 16.1 0. 040

Vg = 7100 - 965 = 6135 12.2 0. 031

Egtridos:~ (263/8) Izgey 1 @ 183  2a 25
Der.: 1 a 13

I - e 5 e % s et - el
b AN rs P . S W e el W 'rari - A L PR o A ey cn P s TR, My . gy sk d— o e S A ol =, ol g . W, W S U AT L e i A e glie P el v R AN e g e o S s SRRk = el

4 V3AB 30 x 70 6.50
Pp 8530
L 1460 1990 x 6.5 = 13900

—yq 2 1460 x 4.80 = 7000
_ZG 5.0 % 4970

Isguierda 7000

4770
3720 15490 9758 12.4 1" 9 207/8 22
Centro 10500
6650
_8720 80870 9768 1l2.4 101" ¢ 207/8 28
Derecha 7000
3680
4120 11800 12452 15.70 477/8 28
Vi 3 6450 ¢ 1820 9 1057 - 420 = 8903 18.1 0. 038
Vd = 6450 ¢ 5180 ¢ 3820 ¢ 420 s 15870 26.8 0. 0867
Batridos:- Isg.s 1 a 15

(203/8) Deres 1a 6 4 8alS ; 15a 15

_ 2030 33880 x 2.2-% 7440
_/ a 2,0 = 1690

Izguierda 1360
28 1388 6357 9.5 407/8 28
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- NJBE 3 )=

37082 11390 | 70456




Centro 2040

167 2207 (-429) 8.26 447/8
lerecha 1360 |

26 1386 (3$1086) 8.26 345/4
Vi 2 3720 ¢ 150 9y 3390 = 7260 14,3 0. 036
Vg S 8780 3 1540 - 3890 s 1870 3.7 0.01

Egtridos:~ (205/8) Izges 1 a 13 3 1 a 25

gl e e S g gl . bl Sl N e i T« e, - A S et e e b S e s g i SR Kl i e s et b n-_p--.ﬂ-.ﬂ“.lnu_-.---.-:-hn—;J--u-l'-: T

30 x 60 d.15

| 6165

lzgquierda 4850 XEEW 9.25 172/8 y 243/4 19
Centro 7380 3188 8.26 345/4 18
lerecha &880 220 8.26 3638/4 18
Vi = 7000 9 950 s 7950 10.6 SKXB¥ 0.040

Vg = 7000 - 950 3 6050 8.0 0. 030
Setridos:- (2658/8) Izges 1l a 13 3 2 a 25

1 VEAB 30 x 70 6.20 65

Pp 530

L 2930 3460 x 6.20 8 21400

Igquierda 11100 6982 9.75 207/8 ¢ 105/8 19
Centro 16600 7449 9.75 207/8 9 125/8 19
Derecha 11100 11330 14.38 307/8 ¢ 1/5/4 27
- Vy = 10700 - 700 = 10600 16.9 0. 042

Vg s 10700 ¢ 700 S 11400 19.3 0,047

Agtridoss~- (203/8) 1 a 15 : 3 a 30
Deres 1 a 13 3 1 a 256 ; 3 a 30

30 x 60 d. 00
Pp 450 .
L 2930 33680 x 4 = 13520
Isquierda 4520 6454 9.67 307/8 ¢ 1235/4 27

Centro 6780 1476 8¢ 26 325/4 18




Lerecha 4520 4173  8.26 - 343/4
V= 6760 3 576 = 7330 14.6 0.037
Vy 2 6760 - 570 = 6190 12.3 0. 031

ALgtriboss- (243/8) Taged Q1 al3; 1a 25
Der.: l al3
4 VdCD 30 x 60 d.00
Pp 450
L 2980
T _ 404 3784 x 4 = 15136
_z a 1l.40 s 1700
laguierda 5060 |
940 6000 5198 8.26 308/4
Centro 7600
1800 9100 3006 .26 328/4
Jerecha 5060
1670 6730 7192 10.80 423/4
V‘ = 7568 ¢ 750 - 500 & 7818 15.6
Vg = 7568 9 950 ¢ 500 s 9018 18,3

70 e
18

l8

0. 039

sgtridogt- (203/8) Izqes 1 a l3 3 2a 25
Der.: 1 a 12 3 2 a 25
1 V40N S0 x 60 4. 05
Pp 450
M 1500 19650 x 4.056 = 7900
%d S 1460 x 1.70 & 2480
_Z d 2.30 & 2933
 Isquierda 3330
1120
1660 6110 7368 11,08 4.5/4
Centro 4000
1060
2080 888D 3391 Ee b 3£58/4
Derecha 3330
400
1200 4980 2290 8. 20 343/4
Vy = 3950 ¢ 1960 ¢ 1270 » 7180 14.5 Oe 036
Vg = 3950 ¢ 6520 - 1270 = 3200 God Qe 016
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“gtridog:~ (2£8/8) Tzgesr 1 al3 3 2a 25
Fp 530
L 1460 1990 x 6 = 11940
IOy 2 1460 x 4.3 = 6280
_/ a 4.5 = 4900
laguilerda 8980
4040
A380 11400 7074 8.98 147/841/5/44105/8 18
Centro 980
586500

3680 18160 8029 10.20 207/8 ¢ 1/53/4 20

Derecha 5980
3030

4120 13130 13187 16.70 201%4107/64145/4 31

Vi s 5970 9 4030 9 207 - 1020 = 9187 15 0. 039
Vj ® 5970 3 2250 3 3700 ¢ 1020 = 12940 21.2 0.055

sgtribosi- (243/8) ITages 1 a l5 ; 2a 30
eres 1 a 103 § a 20; 2 a 85; 2 a 80

30 x 60 3.95
Pp 450
L 2930
r _540 3920 x 3.95 = 13000
Jaguierda 4260 6191 9.20 201"p107/891/03/4 29
Centro 6440 l2dd .26 38/4
lLerecha 4280 420l 8.26 35/4
Vi = 6500 9 505 = 7005 14 0. 035
Vg = 6500 - 505 2 5995 11.9 0. 030

Egtridoes:~- (203/8) Izq.: 1 al3 ; 2a 25

30 x 60 de 00

Pp 450
T 1170 _
L 2930 4550 x 4 s 18200

Z al.80 3 1170



- EJE & =

#11400 -13130(44280  -4280| 46764 45146
- 5050 3°1960|21780 - s 363
| - 2525~ 367 590|7 162 - 367[41250
4 642|p 580 =~ 317|=.317 = _246|- 246
217|- 158 7 290|=- 123 - 158[- 38
83\¢ 76 49| - - 55
-13187|46191 =750 f5732 -6798 (46530

f707‘

“ 72 =

---------

10800 -zoaoo'f5793
- 4860 2105

’,5338 ~1174o”f7150 = }  -3118| 3985 i
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Tzxguierda 6070

694 6764 5722  8.58 305/4
Centro 9100
_820 9920 3660  8.36 365/4

lereoche 6070 |

370 6445 6798 10.20 11" ¢ 203/4
Vi 3 9000 ¢ 760 = 270 = 9490 18.5  0.048
Vg = 9000 9 410 }870 3 9680 19.3  0.048

Kgtridogs~ (203/8) Inges 1 a l2 ; 2a 25
Der.s2 1 a 12 ¢ 2 a 25

A V0N 30 x 60 d. 00

Pp 450
r X430
L 1460 2330 x 4 = 9320

A%, = 1460 x 1.60 = 2340
| __Za 210 = 3508

Taguierda 3110
346

1600 5146

Centro 4660
3000 |
33870 11030 6053 9.07 107/8 » 2003/4 19

Facrcoha 3210
1020 . _
1830 5960 3425 8¢ 26 323/4

6580  9.80 101" ¢ 203/4 20

Vg = 4660 ¢ 1070 ¢ 16668 9 760 = 8188 16,3 O. 041
Vg 8 4660 3 1270 9 1840 - Q60 = 7010 14 Oe 035

Estridoss- (203/8) Izges 1 a l3 3 3 a 35
Ders2 1 a 18 3 8 a 25

Pp S30 | _

L 3450 3960 x 5.7 & 22700

ITzguierda 10800 6388 9.75 = 207/8 ¢ 105/8 19
Centro 16200 7136 9.75  207/8 ¢ 145/8 19

Derecha 10800 11740 14.85 101" $107/84205/4 27



Vy S 11350 -« 940 = 10410 17:6
Vg 3 113504 940 = 12290 20, 4

Eetribos:r=- (203/8) Izqe: 1 a 15 ; 2 a 30
Lere: 1 a 10 3 1 a 20

1 ?EBC’ | 30 x 60 de. 90

T _390 4290 x 3.9 = 16800
Z al.5= 580
Z a 3.5 = 580

Igquierda 5455
328

O¢ 04

- 74 =

P

0. 062

s 4 a 30

20 5798 7150 10.70 121"3107/84283/4

Centro 8180
440
113 8733 2871 8¢ 26

Derecha 5450
210 |
184 5840 4574 . 26

Vi ® 8400 ¢ 357 ¢ 60 9 660 s 9477
Vg = 8400 ¢ 223 9 520 - 060 s 854&3

35/4

343/4
18,9
16.9

kstridog:= (203/8) Iag.: 1l a l3 ; 3 a &5
Der.: 1 a 13 s 2a W 25

4Vech 30 x 60 4. 00
Fp 450
L 3450 _

350 4250 x 4 = 9000
Izquierda 3000 3388 8.26
Centro 4500 12782 8.26
lLerecha 3000 3118 8,26
Vi = 4500 ¢ 55 = 45355 9.1
Vg = 4500 - 55 = 4445 8. 8
1V6DE _ 30 x 60 4e 00
Fp
L
r

303/4
3£3/4
343/4

O¢ 022
Q. 022

Qe 047

Oe 043

27

18

18



ITeguierda 3000

L 1930 3900 x 6.5 3 16500

- 5 .

_700 8700 39965 8.86 345/4

Centro 4500 ~ |
| 026 5126 21385 68.26 343/4

lereoha J000

_235 3235 1997 8.26 308/4
Vi = 938 y 4500 3 498 s 598l 11.9 0. 030
Vg 312 3 4500 - 498 » 4316 8.6 0. 021
dV7AB 30 x 70 5,50
Pp 450
M 2500

5450
Izsquierda 7570 JEBDY 9.75 207/8 ¢ 105/8 19
Centro 11300 5348 9.75 207/8 ¢y 105/8 19
Derecha BUKE 8465 10.72 127/89108/49205/8 23
Vi 3 8250 - 910 = 7540 12.4 Oe 037
Vg = 8250 ¢ 910 = 9060 15.8 0. 045
Retridbog:- (243/8) TaQes lals

Der.: lalds; 2a 30
LV2BC 30 x 60 d.00
Pp 450
M 1500
L 1950 3900 x & = 15600
Iz uierda 5200 6531 9.8 23
Centro 7800 2308 Se 26
Derecha 5200 4652 8. 26
Vi = 7800 ¢ 470 = 8370 1643 0. 061
Vd = 7800 - 470 = 7330 14.6 0. 037

Egtridog:- (803/8)  IzQ.:
er.:?
QV7CD 30260

Pp 450

l al8; 2a 35
l1all3 ; 1aldb

4. 00



-~ KB 7 -
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M4 1500

L 1980 3900 x 6 - 15600

I.quierda 5200 4784  8.36 345/4
Centro = 7800 9512  8.26 343/4
Derecha 5200 5793 8.68 803/4 ¢ 107/8
Vi = 7800 = 250 = 7550 15.1 0. 038

Vd = 7800 3 250 = 050 16,1 0.040

wgtridos:s (208/8) Izges 1 a 83 3 1 a &5
Dar.s 1“13}3035

30 x 60 é. 00
Pp 450
A 1500
L 1930 3900 x 4 = 15600 _
ITagquierda 5200 6305 9.45 107/8 ¢ 243/4 19
Centro 7800 3546 8.26 305/4
Derecha 5200 22083 8.26 35/4
Vi « 7800 ¢ 1000 = 8800 . 17.6 0. 044
Vd - 7800 - 1000 = 6800 13.6 0. 034

Sgtriboss (243/8) Izge: 1 a 13 ; S a 25
Deret 1 a 13 3 1 a 25 .



1500 1810 x d.1 = 7420

_Izquiarda <470 16503 5;63 3405,/8
Centro 3700 1522 5.68 3458
Derecha 2470 2853 5.63 305/8
Vi - 3710
Vd = 3710

25 x 50 d.10
£p 310
M 2900 1810 x del =~ 7420
Tggquierda 2470 2587 85.63 345/8
Centro 3700 1194 5.63 305/8
Lerecha 2470 2426 5.63 345/8
Vi = vd = 3710 ‘
1eZ=3-d-SVAS 25 x 50 d.10
FPp 310
4 1500 1810 x 4.1 = 7420
Tagyuierda 2470 2456 5.63 35/8
Centro 3700 1233 5.63 325/8
Derecha 2470 2478  5.63 305/8
Vi =Vd = 3710

25 x 50 4.10

Fr 310
M 1500 1810 x é.1 = 7420
Taguierda 4§g470 2494 5.63 345/8
Centro - 3700 1174 5.63 305/8
Derecha 2470 2559 5,63 345/6
Vi = Vd = 8710

co x OO0 4.10
Pp 3}0
M 1500 1810 x 4.1 = 7420
Izgquierda 2470 2162 5.68 305/8

Centro 3700 1108 5.63 305/8

- 78 -
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Derecha 2470 3212 5.88 107/8 3 249/4
Vi = Vd = 3700

d 1500 1810 x 5.6 = 10100

ITzguierda 4740 5024 9.2 197/8 9 243/4 19
Centro 7120 3021 5.63 305/8

Derecha 4740 31786 5.8 305/8

Vi - 5050 ¢ 330 = 5380 13.1 0. 046

Vd = 5050 - 330 = 4720 11,5 0. 041

Egtribos: (241/4) ITage: 1 a 6 3 4 a l2
Der.: 1 a7 3 3 a lé

" e ) e g S ol i i P U AP s AP I e B s e g PP bl

40 x 20 4.10

g§90 6565 x 4.1 - 2690

£
Izguierda 460 B 3.6 125/8 ¢ 203/8
Centro 1380 - 6.3 143/4 ¢ 205/8
Derecha 460 - 3.6 175/8 ¢ 2/3/8

Vi =~ Vd = 1345

Pp 3D
T 290 1060 x 4.1 = 4340

L a 3.10 = 1515
Jaguileria 1490

350 _
_274 2114  -- 5063 325/8
- Centro 230

255 _
_747 3232 e 5,63 385/8
Derecha XAE®
1490

722
860 2422  -- 5.63 305/8

Vi = 2170 ¢ 611 4 365 = 3146
Va = 2170 3 119 3 1150 = 3439
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<O x 80 4,10

Fp 310
T  26Q 1060 x 4.1 = 4340

Jzyuierda 305/8
Centro . 305/8
Lerecha . 305/8

20 x 80 d.sl10

JTeyuierda

~entro

Jerecha

Pp 310
T 280 1060

JTagquierda
. Cantro

ereocha

285 x 50

FPp 310
! 4 260 1060

ITaguierda

Centro

Lerecha

25 x 50 5.60

Fp 310

Jaguierda

Centro

Lerecha

20 x 50 4,10

ip 310
T 780 1060 x del = 4350



Ja Je 30 - 15125
Tagquierda 4350 5.63 - 345/8

Centro 230 |
0620 2850 - - §.63 : 35/8

Derecha 4350 5.3 - 3/8

I 40 x 20 410

Fp 200 x 4.1 - 8Z0
Iy, = 750 x 2.40 = 1800

ITzquierda 725 8.6 105/8 3 245/8
Centro 1450 6.65 103/ ¢ 205/8
Derecha 725 8.6 105/8 ¢ 243/8

25 x 50 d. 10

Pp 310

lzquierda - 305/8
Cantro * 345/8
Lerecha o 305/8

b x 50 4.10

28 x 50 4.10

Fp 310

Iaquierda | 345/8
Centro 305,/6
Derecha o ' 345/8




<O x 80 5.60
Fp 310 |
Taguierda | 38/8
Centro | 505/8
Der eoha 305/8
<5 x 80 4,10
Texguilerda 2540 1503 5.63 305/8
Centro 3500 1522 5.63. 305/8
Derecha 2540 2858 5.8 305/8
Isguierda 2540 2587 5.63
Centro 3800 1194 5.653
lerecha 2540 <426 5.63
25 x 50 . 8.10
Ep 310
M 1500 1810
Iaguierda 2540 2456 J.63
Centro 3800 1233 5.63
Lerecha 2540 2478 S5¢63
25 x 50 d.10
Fp 310
T 750 1060 |
Isquierda 38/6
Centro o 345/6
Lerecha | | - 35/8
29 x 50 4.10

Iaqgulerda

HS =



- &7 -
cﬂntra wg/s
lerecha : 305,/8

d=2823-4=5VD67_ 25 x 50 5:60
FPp 310

Jaguierda - - 345/8
Centro _ ' - 305/8
Lereocha . ; 345/8

ed x 50 4.10
(Igual @ 1-2-3-4VB'12)

25 x 50 4,10

laguierda

Centro

~erecha

<o %X 80 4.10

Isquierda 2470 2182 5.63
Centro 3700 1108 5.63
Derecha 2470 3212 5.88 127/8 9 263/4

Pp 310
d 1500 1810 x 5.6 = 10100

Isguierda &740 5024 9.2 187/8 y 243/
Centro 7120 3081  5.63 325/8
Lerecha 4740 3175 5.8 345/8

Vi -~ 5050 3 330 = 5380 '

Vd = 5050 - 330 = 6720
sgtriboss (203/8) ITage: 1 a6 ; 4 a l3

Der.: la?7 3 3alé




- 84 ~

_VIGAS TSCHO 2° - 3° y 4° PISO

(76 = 140 Kg/om3)



g60 x 5,35
L a 53.70 = 2807

Izyuierda 16550
Centro 22500

Lerecha 13600

30 x 70 .

- 7500

9725
11145
14613

12435
14.5
18.60
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