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2.00 GEOMETRIA

ALCANTARILLA TIPO MARCO 1.50 x 1.20 - 68 + 532.02
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3.00 METRADO DE CARGAS

W3 i wl I ‘LW3
Bc . <
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Bc= 1.900 m ok B
H= 13.295 m 1—e B
C,=——-—"7
ZK”,
H
Fe=1+0.20—
Fe= 1.150 B,
FerH
wl= 0.110 ton/m Peso asfalto (DW)
w2 = 27.521 ton/m Peso relleno (EV)
w3 = 10.890 ton/m .
WA = 12.105 ton/m }Empule relleno (EH)
1=1+0.33x(1-041H ‘
Impacto(l) = 1.000 ( )
W (LL+IM) = 0.112 ton/m Sobrecarga (LL+IM)

4.00 ANALISIS

Resistencia | = 1.25 DC + 1.50 DW + 1.35EV + (1.35-0.90) EH + 1.75 LL+IM
Serviciol = 1.00 DC + 1.00 DW + 1.00EV + 1.00 EH + 1.00 LL+IM

4.10 Andlisis por flexion

1

2 Moment 3.3 Diagram [ENVOLVENTE)
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4.20 Andlisis por corte

[EMVOLVENTE
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MOMENTOS DE DISENO
Barra1 ® M- = 4.750  ton-m M+ = 9.190 ton-m
Barra 2 © M- = 4.850  ton-m M+ = 0.080  ton-m
Barra 3 © M- = 9.480  ton-m M+ = 4.850  ton-m
5.00 DISENO DE MARCO
5.10 Por flexion
b= 100 cm. fle= 245  kg/cm2
d= 25 cm. d= 15 cm (paredes)
v Refuerzo Calculado de los Momentos de Disefio
Barra As - Varillas @ Usar As + Varillas @ Usar
(cm2) 8 (") (cm) S (cm) (cm2) 8 (") (cm) S (cm)
1 5.173 3/8 13.73 12.50 10.260 3/8 6.92 5.00
1/2 24.94 22.50 1/2 12.57 12.50
5/8 38.66 25.00 5/8 19.49 17.50
2 9.261 3/8 7.67 7.50 0.085 3/8 834.96 25.00
1/2 13.93 12.50 1/2 1517.04 25.00
5/8 21.60 20.00 5/8 2352.00 25.00
3 10.601 3/8 6.70 5.00 5.285 3/8 13.44 12.50
1/2 12.17 10.00 1/2 24.41 22.50
5/8 18.87 17.50 5/8 37.85 25.00
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v Minimo Refuerzo
= - fr= 31.30 kg/cm2
f’ fe Mr = 3.26 ton-m
bh? 1.2Mr = 3.91 ton-m
M, = fr
6 As (1.2 Mcr) = 4242 cm2
Minimo =
4/3 As
Barra As.min - Varillas @ Usar As.min + Varillas @ Usar
(cm2) 8 (") (cm) S(cm) (cm2) 8 (") (cm) S(cm)
1 4.242 3/8 16.74 15.00 4.242 3/8 16.74 15.00
1/2 30.41 25.00 1/2 30.41 25.00
5/8 47.14 25.00 5/8 47.14 25.00
2 4.242 3/8 16.74 15.00 2.700 3/8 26.30 25.00
1/2 30.41 25.00 1/2 47.78 25.00
5/8 47.14 25.00 5/8 74.07 25.00
3 4.242 3/8 16.74 15.00 4.242 3/8 16.74 15.00
1/2 30.41 25.00 1/2 30.41 25.00
5/8 47.14 25.00 5/8 47.14 25.00
v Disefio Acero de Refuerzo
MAX =(As,As, . )
Barra As - Varillas @ Usar As + Varillas @ Usar
(cm2) 8 (") (cm) S(cm) (cm2) 8 (") (cm) S(cm)
1 5.173 3/8 13.73 12.50 10.260 3/8 6.92 5.00
1/2 24.94 22.50 1/2 12.57 12.50
_____________________ /8. .....3866 | aso0 | | se |......1949 | 1750
.. Utilizar 1/2 @ 22.50 .. Utilizar 5/8 @ 17.50
2 9.261 3/8 7.67 7.50 2.700 3/8 26.30 25.00
1/2 13.93 12.50 1/2 47.78 25.00
_____________________ /8. |....2z60 | 2000 | ) s/ |L.....7407. | 2500
.. Utilizar 5/8 @ 20.00 .. Utilizar 1/2 @ 25.00
3 10.601 3/8 6.70 5.00 5.285 3/8 13.44 12.50
1/2 12.17 10.00 1/2 24.41 22.50
_____________________ 6. .88 | azso | | s |......3785. | 2500
.. Utilizar 5/8 @ 17.50 .. Utilizar 1/2 @ 22.50
5.20 Por corte
b= 100 cm d critica= 0.50 (+.15 chaflan)
dmax= 40 cm d’= 1.20
d consid= 25 cm
Vmax= 19.35  Ton del programa (SAP 2000)
Vud=  19352.40 Kg (Cortante de Disefio)
Vuc=  21007.17 Kg
. Vuc > Vud - oK!!!
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6.00 DISENO DE VIGA SARDINEL

0.25 W_(1L+im) fc= 245 Kg/cm2
<> d= 20 cm
\AAZ N\ 9 o.30
0.05 Eow = 0.037 ton/m
N EH = 0.075 ton/m
Eu+m = 0.037 ton/m
> Vu= 0.232 ton/m
0.50 Vc= 14.932 ton/m >Vu OK!l!
Mow = 0.009 ton-m/m
v M = 0.012 ton-m/m
M 1+m = 0.009 ton-m/m
- Mu = 0.049 ton/m
As = 0.065 cm2/m
— Usar ¢ 3/8 "
@ 250 mm

7.00 PRESION TRANSMITIDA
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| ALAS |
Altura maxima (m) = 2.20 t(m) = 0.25
Altura minima (m) = 1.50
v E= 1.44 ton/m ME = 1.054 ton-m/m
Mu= 1.58 ton-m/m
b= 100.00 cm f'c= 245.00 Kg/cm2
d= 19.00 cm - As= 2.24 cm2
v Minimo Refuerzo 4
As.., =min [— As, As(1.2Mr)}
3
v’ Calculo de Mr
; bh? _
f,=2{f'c M, = fr - fr= 31.30 kg/cm2
6 Mr = 3.95 ton-m
1.2 Mr= 4.73 ton-m
— As (1.2Mr) = 6.92 cm2
4/3 As = 2.99 cm2
As.min = 2.99 cm2
— Acero de Disefo = 2.99 cm2
— 172 " @ 300 mm
As= 2.99
172 " @ 300




