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1.00.50 3.02.0 5.04.0 10.0

0.25

1.10

1.50

0.55

1.10

1.50

0.40

1.65

8.05

4.61

3.00

2.60

2.80

1.20

2.60

0.55

1.20

1.50

0.40

0.15

6.65

RELACION DE SUPERFICIES:

Comedor 127.60m2

Internado Planta Baja 235.19m2

Internado Planta Alta 235.19m2

TOTAL CONSTRUIDO597.98m2

Sup. por usuario     4.02m2
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AREAS CON QUE CUENTA EL PROYECTO:

COMEDOR:

Salon multifuncional para 124 comensales ó sala de estudios.

Despensa para sólidos, verduras y alimentos refrigerados.

Cocina vinculada al comedor.

Horno de barro y cocina a leña exterior.

INTERNADO VARONES:

Capacidad de 76 literas con sus roperos individuales móviles.

Sanitarios con 6 duchas, 6 inodoros y 10 lavabos.

INTERNADO MUJERES:

Capacidad de 48 literas con sus roperos individuales móviles.

Sanitarios con 4 duchas, 6 inodoros y 8 lavabos.

APOYO:

Dormitorio Portero.

4 lavaderos.

2 depósitos para limpieza.
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CONTENIDO: ESCALA:

ESTUDIANTE:

GARCIA PELO CANDIDO NATALIO

FECHA:

NOVIEMBRE DEL 2019

PLANO:

1/8

Vo

Bo:

PLANO ARQUITECTONICO

PROYECTO:

1:150

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:



Armado del pilar

Eje del pilar

Eje de la viga o del forjado
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Detalle de estribado de pilares

Estribar en el encuentro con el forjado

Estribar en el encuentro con el forjado

UNIVERSIDAD AUNTÓNOMA JUAN MISAEL SARACHO

FACULTAD DE CIENCIAS Y TECNOLOGÍA

CARRERA DE INGENIERÍA CIVIL

DISEÑO ESTRUCTURAL RESIDENCIAL JUVENIL O`CONNOR

CONTENIDO: ESCALA:

ESTUDIANTE:

GARCÍA PELO CÁNDIDO NATALIO

FECHA:

DICIEMBRE DEL 2019

PLANO:

Vo Bo:

PLANO COLUMNAS Y ESCALERA

PROYECTO:

1:50

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:

7/8

C1=C2=C4

C5=C6=C7

C16=C17

C18=C19

C20=C21

C26

C3 C8=C9=C10

C11=C12

C13=C14

C15=C22

C25=C27

C23=C24 C28=C29

C30=C31

C32=C33

C34=C35

C36=C37

30

2
5

4∅12 L=298

26

2
1

21∅6c/15 L=109

30

2
5

4∅12 L=298

26

2
1

21∅6c/15 L=109

25

3
0

4∅12 L=298

21

2
6

21∅6c/15 L=109

30

2
5

4∅12 L=178

26

2
1

13∅6c/15 L=109

AZOTEA

30

2
5

4∅12 L=335

26

2
1

21∅6c/15 L=109

30

2
5

4∅12 L=335

26

2
1

21∅6c/15 L=109

25

3
0

4∅12 L=335

21

2
6

21∅6c/15 L=109

30

2
5

4∅12 L=335

26

2
1

21∅6c/15 L=109

25

3
0

4∅12 L=298

21

2
6

21∅6c/15 L=109

PRIMERA PLANTA

30

2
5

4∅12 L=275

4∅12 L=88

26

2
1

17∅6c/15 L=109

30

2
5

4∅12 L=275

4∅12 L=83

26

2
1

17∅6c/15 L=109

25

3
0

4∅12 L=275

4∅12 L=88

21

2
6

17∅6c/15 L=109

30

2
5

4∅12 L=275

4∅12 L=88

26

2
1

17∅6c/15 L=109

25

3
0

4∅12 L=275

4∅12 L=88

21

2
6

17∅6c/15 L=109

CIMIENTO

Cimentación

Cuadro de pilares

Hormigón:  H-25   , Control Normal 

Acero:  AH-500 , Control Normal 

Escala: 1:50

Resumen Acero

Forjados 1 a 3

Pilares

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅6

2133.1 521

∅12

1330.3 1299 1820

Total

Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

ESCALERA VARONES-Tramo 11 ∅10 6 421 2526 15.6

2 ∅10 6 383 2298 14.2

3 ∅10 6 156 936 5.8

4 ∅10 14 233 3262 20.1

5 ∅10 6 193 1158 7.1

6 ∅10 6 375 2250 13.9

7 ∅10 6 482 2892 17.8

8 ∅8 54 123 6642 26.2

132.8Total+10%:

ESCALERA MUJERES-Tramo 19 ∅10 6 421 2526 15.6

10 ∅10 6 383 2298 14.2

11 ∅10 6 156 936 5.8

12 ∅10 14 233 3262 20.1

13 ∅10 6 193 1158 7.1

14 ∅10 6 375 2250 13.9

15 ∅10 6 482 2892 17.8

16 ∅8 54 123 6642 26.2

132.8Total+10%:

∅8: 57.6

∅10: 208.0

Total: 265.6

ESCALERA VARONES

Tramo 1

G
e
o
m
e
t
r
í
a

Ámbito 1.000 m

Espesor 0.25 m

Huella 0.300 m

Contrahuella 0.188 m

Desnivel que salva 3.01 m

Nº de escalones 16

Planta final PRIMERA PLANTA

Planta inicial CIMIENTO

C
a
r
g
a
s

Peso propio 6.13 kN/m2

Peldañeado

(Realizado con ladrillo)

1.25 kN/m2

Solado 1.00 kN/m2

Barandillas 3.25 kN/m

Sobrecarga de uso 4.00 kN/m2

M
a
t
e
r
i
a
l
e
s

Hormigón  H-25   , Control Normal 

Acero  AH-500 , Control Normal 
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Escala 1:50

Resumen Acero

ESCALERA VARONES

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅8

66.4 29

∅10

153.2 104 133

Total

ESCALERA MUJERES

Tramo 1
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o
m
e
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r
í
a

Ámbito 1.000 m

Espesor 0.25 m

Huella 0.300 m

Contrahuella 0.188 m

Desnivel que salva 3.01 m

Nº de escalones 16

Planta final PRIMERA PLANTA

Planta inicial CIMIENTO

C
a
r
g
a
s

Peso propio 6.13 kN/m2

Peldañeado

(Realizado con ladrillo)

1.25 kN/m2

Solado 1.00 kN/m2

Barandillas 3.25 kN/m

Sobrecarga de uso 4.00 kN/m2
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a
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r
i
a
l
e
s

Hormigón  H-25   , Control Normal 

Acero  AH-500 , Control Normal 
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Sección C-C

2
0

Forjado

∅10c/20

∅10c/20

∅10c/20

∅8c/20

∅10c/20

∅8c/20

120 210

2
5

1
5
0

1
5

148

3

0

6P13∅10c/20 L=193

30

3

1

5

30

6P14∅10c/20 L=375

1
5

123

3

1

4

30

6P15∅10c/20 L=482

Sección D-D

∅8c/20

∅8c/20

100

2
5

1
5

93

1
5

14P16∅8c/20 L=123

1
5

93

1
5

15P16∅8c/20 L=123

Sección E-E

∅8c/20

∅8c/20

100

2
5

1
5

93

1
5

13P16∅8c/20 L=123

1
5

93

1
5

12P16∅8c/20 L=123

Sección A-A

Viga

∅10c/20

∅10c/20

∅8c/20

∅10c/20

∅8c/20

∅10c/20

210 120

3
0

1
5
0

6

1
1

3

0

3

86

1
5

6P9∅10c/20 L=421

1
5

13

3

2

5

30

6P10∅10c/20 L=383

3

0

111

1
5

6P11∅10c/20 L=156

Sección B-B

∅10c/20

∅10c/20

∅10c/20

∅10c/20

100 10 100

2
5

1
5

203

1
5

7P12∅10c/20 L=233

1
5

203

1
5

7P12∅10c/20 L=233

A
A

B
B

C
C

D D

E
E

2
1
0

1
2
0

10010
100

Escala 1:50

Resumen Acero

ESCALERA MUJERES

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅8

66.4 29

∅10

153.2 104 133

Total

CUADRO DE COLUMNAS



Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

Replanteo 1 ∅6 29 240 6960 15.4

2 ∅6 10 410 4100 9.1

3 ∅6 4 395 1580 3.5

4 ∅6 17 415 7055 15.7

5 ∅6 11 220 2420 5.4

6 ∅8 10 385 3850 15.2

7 ∅6 7 380 2660 5.9

8 ∅6 44 160 7040 15.6

9 ∅6 14 85 1190 2.6

10 ∅8 5 215 1075 4.2

11 ∅6 5 490 2450 5.4

12 ∅6 33 505 16665 37.0

13 ∅6 14 160 2240 5.0

14 ∅6 24 170 4080 9.1

15 ∅6 24 175 4200 9.3

174.2Total+10%:

∅6: 152.9

∅8: 21.3

Total: 174.2
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AZOTEA

Replanteo

Hormigón:  H-25   , Control Normal

 AH-500 , Control Normal 

R.S. Refuerzo superior

R.I. Refuerzo inferior

Escala: 1:50

Resumen Acero

AZOTEA

Replanteo

Long. total

(m)

Peso+10%

(kg)

AH-500CN∅6

626.4 153

∅8

49.3 21 174

Total

UNIVERSIDAD AUNTÓNOMA JUAN MISAEL SARACHO

FACULTAD DE CIENCIAS Y TECNOLOGÍA

CARRERA DE INGENIERÍA CIVIL

DISEÑO ESTRUCTURAL RESIDENCIAL JUVENIL O`CONNOR

CONTENIDO: ESCALA:

ESTUDIANTE:

GARCÍA PELO CÁNDIDO NATALIO

FECHA:

DICIEMBRE DEL 2019

PLANO:

Vo Bo:

PLANO DETALLES DE LOSAS

PROYECTO:

1:50

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:

6/8

Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

Replanteo 1 ∅10 9 365 3285 20.3

2 ∅10 1 115 115 0.7

3 ∅10 56 75 4200 25.9

4 ∅10 2 95 190 1.2

5 ∅10 25 235 5875 36.2

6 ∅10 3 220 660 4.1

7 ∅10 12 240 2880 17.8

8 ∅10 3 245 735 4.5

9 ∅10 1 215 215 1.3

10 ∅10 7 230 1610 9.9

11 ∅10 4 225 900 5.5

12 ∅10 3 95 285 1.8

13 ∅10 45 90 4050 25.0

14 ∅10 4 80 320 2.0

15 ∅10 4 100 400 2.5

16 ∅10 1 270 270 1.7

176.4Total+10%:

∅10: 176.4

Total: 176.4
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Resumen Acero

PRIMERA PLANTA

Replanteo

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅10

259.9 176

PRIMERA PLANTA

Replanteo

Hormigón:  H-25   , Control Normal

 AH-500 , Control Normal 

Escala: 1:50

Tabla de características de forjados de viguetas (Grupo 2)

FORJADO DE VIGUETAS DE HORMIGÓN

Canto de bovedilla: 15 cm

Espesor capa compresión: 5 cm

Intereje: 50 cm

Bovedilla: De poliestireno

Ancho del nervio: 8 cm

Volumen de hormigón: 0.082 m3/m2

Peso propio: 2.011 kN/m2

Nota: Consulte los detalles referentes a enlaces con

forjados de la estructura principal y de las zonas

macizadas.

PRIMERA PLANTA AZOTEA
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CONTENIDO: ESCALA:

ESTUDIANTE:

GARCÍA PELO CÁNDIDO NATALIO

FECHA:

DICIEMBRE DEL 2019

PLANO:

4/8
Vo Bo:

PLANO DETALLES DE VIGAS

PROYECTO:

1:50

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:

Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

Pórtico 1=Pórtico 2=Pórtico 3

Pórtico 4=Pórtico 7

1 ∅12 2 841 1682 14.9

2 ∅10 1 640 640 3.9

3 ∅10 2 841 1682 10.4

4 ∅10 4 205 820 5.1

5 ∅8 30 140 4200 16.6

56.0

280.0

Total+10%:

(x5):

Pórtico 5 6 ∅12 2 676 1352 12.0

7 ∅10 1 260 260 1.6

8 ∅10 1 135 135 0.8

9 ∅10 2 676 1352 8.3

10 ∅10 2 145 290 1.8

11 ∅10 2 125 250 1.5

12 ∅10 2 85 170 1.0

13 ∅8 23 140 3220 12.7

43.7Total+10%:

Pórtico 6 14 ∅12 2 516 1032 9.2

15 ∅10 1 295 295 1.8

16 ∅10 2 516 1032 6.4

17 ∅10 4 135 540 3.3

18 ∅8 17 140 2380 9.4

33.1Total+10%:

Pórtico 8 19 ∅12 4 825 3300 29.3

20 ∅16 2 475 950 15.0

21 ∅12 2 415 830 7.4

22 ∅10 1 300 300 1.8

23 ∅10 1 285 285 1.8

24 ∅12 1 265 265 2.4

25 ∅10 1 260 260 1.6

26 ∅10 1 245 245 1.5

27 ∅10 2 855 1710 10.5

28 ∅10 2 820 1640 10.1

29 ∅10 2 825 1650 10.2

30 ∅16 2 595 1190 18.8

31 ∅16 2 310 620 9.8

32 ∅10 4 170 680 4.2

33 ∅10 4 125 500 3.1

34 ∅8 91 140 12740 50.3

195.6Total+10%:

Pórtico 9 35 ∅12 2 855 1710 15.2

36 ∅12 4 825 3300 29.3

37 ∅10 1 315 315 1.9

38 ∅10 1 310 310 1.9

39 ∅10 1 290 290 1.8

40 ∅10 1 250 250 1.5

41 ∅10 1 240 240 1.5

42 ∅10 1 235 235 1.4

43 ∅10 2 850 1700 10.5

44 ∅10 4 820 3280 20.2

45 ∅10 6 185 1110 6.8

46 ∅10 4 170 680 4.2

47 ∅10 4 125 500 3.1

48 ∅8 92 140 12880 50.8

165.1Total+10%:

Pórtico 10 49 ∅12 2 855 1710 15.2

50 ∅12 4 825 3300 29.3

51 ∅10 1 265 265 1.6

52 ∅10 2 255 510 3.1

53 ∅10 3 235 705 4.3

54 ∅10 2 855 1710 10.5

55 ∅10 4 825 3300 20.3

56 ∅10 4 185 740 4.6

57 ∅10 6 170 1020 6.3

58 ∅10 4 125 500 3.1

59 ∅8 92 140 12880 50.8

164.0Total+10%:

Pórtico 11 60 ∅12 2 1120 2240 19.9

61 ∅12 2 815 1630 14.5

62 ∅12 2 575 1150 10.2

63 ∅10 1 445 445 2.7

64 ∅10 1 275 275 1.7

65 ∅10 1 240 240 1.5

66 ∅10 1 225 225 1.4

67 ∅10 2 220 440 2.7

68 ∅10 1 215 215 1.3

69 ∅12 2 1120 2240 19.9

70 ∅12 2 815 1630 14.5

71 ∅12 2 575 1150 10.2

72 ∅12 1 220 220 2.0

73 ∅16 2 295 590 9.3

74 ∅10 4 175 700 4.3

75 ∅10 2 165 330 2.0

76 ∅10 2 165 330 2.0

77 ∅12 2 205 410 3.6

78 ∅10 2 120 240 1.5

79 ∅8 120 140 16800 66.3

210.7Total+10%:

Pórtico 12 80 ∅16 2 836 1672 26.4

81 ∅12 2 360 720 6.4

82 ∅12 2 836 1672 14.8

83 ∅16 2 370 740 11.7

84 ∅12 2 165 330 2.9

85 ∅8 29 140 4060 16.0

86.0Total+10%:

Pórtico 13 86 ∅12 2 1120 2240 19.9

87 ∅16 2 820 1640 25.9

88 ∅12 2 575 1150 10.2

89 ∅12 1 345 345 3.1

90 ∅10 1 270 270 1.7

91 ∅10 1 240 240 1.5

92 ∅10 1 225 225 1.4

93 ∅10 1 220 220 1.4

94 ∅10 2 215 430 2.7

95 ∅12 2 1120 2240 19.9

96 ∅12 2 815 1630 14.5

97 ∅12 2 570 1140 10.1

98 ∅16 2 305 610 9.6

99 ∅10 2 175 350 2.2

100 ∅10 6 165 990 6.1

101 ∅10 2 165 330 2.0

102 ∅10 2 120 240 1.5

103 ∅8 120 140 16800 66.3

220.0Total+10%:

Pórtico 14 104 ∅16 2 820 1640 25.9

105 ∅12 2 400 800 7.1

106 ∅10 1 370 370 2.3

107 ∅10 2 355 710 4.4

108 ∅10 1 220 220 1.4

109 ∅12 2 815 1630 14.5

110 ∅12 2 395 790 7.0

111 ∅16 2 420 840 13.3

112 ∅10 2 165 330 2.0

113 ∅10 2 115 230 1.4

114 ∅8 42 140 5880 23.2

112.8Total+10%:

Pórtico 15 115 ∅16 2 820 1640 25.9

116 ∅10 1 300 300 1.8

117 ∅12 2 400 800 7.1

118 ∅12 1 345 345 3.1

119 ∅10 2 180 360 2.2

120 ∅12 2 815 1630 14.5

121 ∅12 2 395 790 7.0

122 ∅16 2 420 840 13.3

123 ∅10 2 165 330 2.0

124 ∅10 2 115 230 1.4

125 ∅8 42 140 5880 23.2

111.7Total+10%:

∅8: 566.3

∅10: 426.2

∅12: 602.5

∅16: 284.4

Total: 1879.4

795

C28

C29

C30

C31

C32

C33

C34

C35

C36

C37

2P1∅12 L=841

2
5

2
5

1P2∅10 L=640

2P3∅10 L=841

2
5

2
5

2P4∅10 L=205

2
5

2P4∅10 L=205

2
5

30x1eP5∅8c/25

25 745 25

20x50

4
6

16

5
0

20

Pórtico 1

Pórtico 2

Pórtico 3

Pórtico 4

Pórtico 7

SUPERIOR

INFERIOR

Estribos

PRIMERA PLANTA

Despiece de vigas

Hormigón:  H-25   , Control Normal

Acero:  AH-500 , Control Normal

Escala: 1:50

Resumen Acero

PRIMERA PLANTA

Vigas

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅8

1303.4 566

∅10

629.6 427

∅12

616.7 602

∅16

163.7 284 1879

Total

233 398

C25 C26 C27

2P6∅12 L=676

2
5

2
5

1P7∅10 L=2601P8∅10 L=135

2P9∅10 L=676
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2P10∅10 L=145

2P11∅10 L=125

2
5

2P12∅10

 L=85

2
5

60 85
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5
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5
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Pórtico 5

SUPERIOR

INFERIOR

Estribos

470

C23 C24

2P14∅12 L=516

2
5

2
5

1P15∅10 L=295

2P16∅10 L=516

2
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2
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2
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17x1eP18∅8c/25
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Pórtico 6

SUPERIOR

INFERIOR

Estribos

398 385 385 440 167 218 398

C15 C16 C17 C18 C19 C20 C21 C22

2P19∅12 L=825

2
5

2P19∅12 L=825

2
5

2P20∅16 L=475

2P21∅12 L=415

1P22∅10 L=300 1P23∅10 L=285

1P24∅12 L=265

1P25∅10 L=260

1P26∅10 L=245

2P27∅10 L=855

2P28∅10 L=820

2
5

2P29∅10 L=825

2
5

2P30∅16 L=595

2P31∅16 L=310

2P32∅10 L=170

2P32∅10 L=1702P33∅10 L=125
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2
5
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85125

120190

8585

8585
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Pórtico 8

SUPERIOR

INFERIOR

Estribos

398 385 385 440 385 398

C8 C9

C10 C11 C12 C13 C14

2P35∅12 L=855

2P36∅12 L=825

2
5

2P36∅12 L=825

2
5

1P37∅10 L=3151P38∅10 L=310

1P39∅10 L=290

1P40∅10 L=250

1P41∅10 L=240

1P42∅10 L=235

2P43∅10 L=850

2P44∅10 L=820

2
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2P44∅10 L=820

2
5

2P45∅10 L=185 2P45∅10 L=185
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2P46∅10 L=170
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2P47∅10 L=125

2
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2
5
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5
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Pórtico 9

SUPERIOR

INFERIOR

Estribos

398 385 385 440 385 398
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8585 8585
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Pórtico 10

SUPERIOR

INFERIOR

Estribos

368 355 355 353 190 190 585

C32 C31 C30 C29 C28 C15

C8 C1

2P60∅12 L=1120

2
5

2P61∅12 L=815

2
5

2P62∅12 L=575

1P63∅10 L=445

1P64∅10 L=275

1P65∅10 L=240 1P66∅10 L=225

1P67∅10 L=220

1P67∅10 L=2201P68∅10 L=215

2P69∅12 L=1120

2
5

2P70∅12 L=815

2
5

2P71∅12 L=575

1P72∅12 L=220

2P73∅16 L=295
2P74∅10 L=175

2P74∅10 L=175

2P75∅10 L=165 2P76∅10 L=165

2
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2P77∅12 L=205

2P78∅10 L=120

2
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130165
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25x1eP79∅8c/13
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c/13 10x1eP79∅8c/25 7x1eP79∅8c/25 7x1eP79∅8c/25 22x1eP79∅8c/25
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Pórtico 11

SUPERIOR

INFERIOR

Estribos

205 585
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C9 C2

2P80∅16 L=836
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Pórtico 12

SUPERIOR

INFERIOR

Estribos

368 355 355 353 187 192 585
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2
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Pórtico 13

SUPERIOR

INFERIOR

Estribos

358 193 585

C23 C18 C11

C4
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Pórtico 14

SUPERIOR

INFERIOR

Estribos

358 193 585

C24 C19 C12

C5

2P115∅16 L=820

2
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1P116∅10 L=300
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Pórtico 15

SUPERIOR

INFERIOR

Estribos

PRIMERA PLANTA

Pórtico 16 1 ∅12 2 549 1098 9.7

2 ∅10 1 345 345 2.1

3 ∅10 2 549 1098 6.8

4 ∅10 4 145 580 3.6

5 ∅8 18 140 2520 9.9

35.3Total+10%:

Pórtico 17 6 ∅16 2 820 1640 25.9

7 ∅12 2 530 1060 9.4

8 ∅10 2 365 730 4.5

9 ∅10 2 355 710 4.4

10 ∅12 2 815 1630 14.5

11 ∅12 2 525 1050 9.3

12 ∅16 2 450 900 14.2

13 ∅10 2 165 330 2.0

14 ∅10 2 145 290 1.8

15 ∅8 48 140 6720 26.5

123.8Total+10%:

Pórtico 18 16 ∅12 2 815 1630 14.5

17 ∅12 2 535 1070 9.5

18 ∅10 1 440 440 2.7

19 ∅10 1 345 345 2.1

20 ∅10 2 815 1630 10.0

21 ∅10 2 530 1060 6.5

22 ∅16 2 430 860 13.6

23 ∅10 2 165 330 2.0

24 ∅10 2 145 290 1.8

25 ∅8 47 140 6580 26.0

97.6Total+10%:

503

C25 C20
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Pórtico 16

SUPERIOR

INFERIOR

Estribos

491 193 585

C26 C21 C13

C6

2P6∅16 L=820

2
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19x1eP15∅8c/25 7x1eP15∅8c/25 22x1eP15∅8c/25
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Pórtico 17

SUPERIOR

INFERIOR

Estribos

493 190 585

C27 C22 C14
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18x1eP25∅8c/25 7x1eP25∅8c/25 22x1eP25∅8c/25
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Pórtico 18

SUPERIOR

INFERIOR

Estribos



Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

Pórtico 1 1 ∅12 2 440 880 7.8

2 ∅12 2 275 550 4.9

3 ∅10 2 435 870 5.4

4 ∅10 2 270 540 3.3

5 ∅10 2 225 450 2.8

6 ∅10 2 125 250 1.5

7 ∅6 43 116 4988 11.1

40.5Total+10%:

Pórtico 2 8 ∅12 2 516 1032 9.2

9 ∅10 2 516 1032 6.4

10 ∅10 4 135 540 3.3

11 ∅6 21 116 2436 5.4

26.7Total+10%:

Pórtico 3 12 ∅10 2 470 940 5.8

13 ∅12 4 415 1660 14.7

14 ∅10 2 440 880 5.4

15 ∅12 2 440 880 7.8

16 ∅10 1 355 355 2.2

17 ∅10 1 270 270 1.7

18 ∅12 2 250 500 4.4

19 ∅10 2 200 400 2.5

20 ∅10 2 470 940 5.8

21 ∅10 4 415 1660 10.2

22 ∅10 4 435 1740 10.7

23 ∅10 2 245 490 3.0

24 ∅10 2 195 390 2.4

25 ∅10 2 340 680 4.2

26 ∅10 2 200 400 2.5

27 ∅12 2 185 370 3.3

28 ∅10 2 175 350 2.2

29 ∅12 2 170 340 3.0

30 ∅10 4 125 500 3.1

31 ∅6 98 116 11368 25.2

132.1Total+10%:

Pórtico 4 32 ∅12 2 855 1710 15.2

33 ∅12 4 825 3300 29.3

34 ∅10 2 850 1700 10.5

35 ∅10 4 820 3280 20.2

36 ∅10 4 185 740 4.6

37 ∅10 6 170 1020 6.3

38 ∅10 4 125 500 3.1

39 ∅6 111 116 12876 28.6

129.6Total+10%:

Pórtico 5 40 ∅12 2 855 1710 15.2

41 ∅12 4 825 3300 29.3

42 ∅10 2 855 1710 10.5

43 ∅10 4 825 3300 20.3

44 ∅10 2 200 400 2.5

45 ∅10 2 185 370 2.3

46 ∅10 4 170 680 4.2

47 ∅12 2 170 340 3.0

48 ∅10 4 125 500 3.1

49 ∅6 111 116 12876 28.6

130.9Total+10%:

Pórtico 6 50 ∅12 2 836 1672 14.8

51 ∅10 2 836 1672 10.3

52 ∅10 2 355 710 4.4

53 ∅10 2 165 330 2.0

54 ∅6 36 116 4176 9.3

44.9Total+10%:

Pórtico 7=Pórtico 8 55 ∅12 2 836 1672 14.8

56 ∅12 2 836 1672 14.8

57 ∅10 2 205 410 2.5

58 ∅10 2 165 330 2.0

59 ∅6 37 116 4292 9.5

48.0

96.0

Total+10%:

(x2):

Pórtico 9=Pórtico 10 60 ∅12 2 836 1672 14.8

61 ∅12 2 836 1672 14.8

62 ∅10 2 205 410 2.5

63 ∅10 2 165 330 2.0

64 ∅6 37 116 4292 9.5

48.0

96.0

Total+10%:

(x2):

Pórtico 11 65 ∅12 2 549 1098 9.7

66 ∅10 2 549 1098 6.8

67 ∅10 4 145 580 3.6

68 ∅6 35 116 4060 9.0

32.0Total+10%:

∅6: 211.3

∅10: 291.0

∅12: 380.5

Total: 882.8

233 398
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Pórtico 1

SUPERIOR

INFERIOR

Estribos

AZOTEA

Despiece de vigas

Hormigón:  H-25   , Control Normal

Acero:  AH-500 , Control Normal

Escala: 1:50

Resumen Acero

AZOTEA

Vigas

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅6

865.4 211

∅10

429.9 292

∅12

389.8 381 884

Total
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Pórtico 2

SUPERIOR

INFERIOR

Estribos
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Pórtico 12 1 ∅12 2 820 1640 14.6

2 ∅12 2 530 1060 9.4

3 ∅10 1 295 295 1.8

4 ∅10 2 815 1630 10.0

5 ∅10 2 525 1050 6.5

6 ∅12 2 430 860 7.6

7 ∅10 2 165 330 2.0

8 ∅10 2 145 290 1.8

9 ∅6 72 116 8352 18.5

79.4Total+10%:

Pórtico 13 10 ∅12 2 815 1630 14.5

11 ∅12 2 535 1070 9.5

12 ∅10 2 815 1630 10.0

13 ∅10 2 530 1060 6.5

14 ∅10 2 430 860 5.3

15 ∅10 2 165 330 2.0

16 ∅10 2 145 290 1.8

17 ∅6 71 116 8236 18.3

74.7Total+10%:
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UNIVERSIDAD AUNTÓNOMA JUAN MISAEL SARACHO

FACULTAD DE CIENCIAS Y TECNOLOGÍA

CARRERA DE INGENIERÍA CIVIL

DISEÑO ESTRUCTURAL RESIDENCIAL JUVENIL O`CONNOR

CONTENIDO: ESCALA:

ESTUDIANTE:

GARCÍA PELO CÁNDIDO NATALIO

FECHA:

DICIEMBRE DEL 2019

PLANO:

5/8
Vo Bo:

PLANO DETALLES DE VIGAS

PROYECTO:

1:50

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:
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CARRERA DE INGENIERÍA CIVIL

DISEÑO ESTRUCTURAL RESIDENCIAL JUVENIL O`CONNOR

CONTENIDO: ESCALA:

ESTUDIANTE:

GARCÍA PELO CÁNDIDO NATALIO

FECHA:

DICIEMBRE DEL 2019

PLANO:

3/8
Vo Bo:

PLANO DETALLES DE VIGAS

PROYECTO:

1:50

PROYECTO DE INGENIERIA CIVIL II  CIV 502
MATERIA:

PLANTA BAJA

Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

Pórtico 1 1 ∅12 2 839 1678 14.9

2 ∅12 2 465 930 8.3

3 ∅12 2 839 1678 14.9

4 ∅12 6 205 1230 10.9

5 ∅6 38 96 3648 8.1

62.8Total+10%:

Pórtico 2 6 ∅12 2 839 1678 14.9

7 ∅10 2 839 1678 10.3

8 ∅10 4 205 820 5.1

9 ∅6 38 96 3648 8.1

42.2Total+10%:

Pórtico 3=Pórtico 4=Pórtico 710 ∅12 2 839 1678 14.9

11 ∅10 2 839 1678 10.3

12 ∅10 4 205 820 5.1

13 ∅6 38 96 3648 8.1

42.2

126.6

Total+10%:

(x3):

Pórtico 5 14 ∅12 2 674 1348 12.0

15 ∅10 2 674 1348 8.3

16 ∅10 2 145 290 1.8

17 ∅10 2 120 240 1.5

18 ∅10 2 85 170 1.0

19 ∅6 28 96 2688 6.0

33.7Total+10%:

Pórtico 6 20 ∅12 2 514 1028 9.1

21 ∅10 2 514 1028 6.3

22 ∅10 4 135 540 3.3

23 ∅6 21 96 2016 4.5

25.5Total+10%:

Pórtico 8 24 ∅12 2 855 1710 15.2

25 ∅12 2 825 1650 14.6

26 ∅12 2 820 1640 14.6

27 ∅10 2 1025 2050 12.6

28 ∅10 2 820 1640 10.1

29 ∅12 2 655 1310 11.6

30 ∅12 4 245 980 8.7

31 ∅12 2 225 450 4.0

32 ∅10 2 180 360 2.2

33 ∅10 2 170 340 2.1

34 ∅12 2 120 240 2.1

35 ∅10 2 120 240 1.5

36 ∅6 111 96 10656 23.6

135.2Total+10%:

Pórtico 9 37 ∅12 2 855 1710 15.2

38 ∅12 2 825 1650 14.6

39 ∅12 2 820 1640 14.6

40 ∅10 2 850 1700 10.5

41 ∅10 4 820 3280 20.2

42 ∅10 4 185 740 4.6

43 ∅10 4 175 700 4.3

44 ∅10 2 170 340 2.1

45 ∅10 4 120 480 3.0

46 ∅6 111 96 10656 23.6

124.0Total+10%:

Pórtico 10 47 ∅12 2 855 1710 15.2

48 ∅12 4 820 3280 29.1

49 ∅10 2 855 1710 10.5

50 ∅10 4 820 3280 20.2

51 ∅10 4 185 740 4.6

52 ∅10 6 170 1020 6.3

53 ∅10 4 125 500 3.1

54 ∅6 111 96 10656 23.6

123.9Total+10%:

Pórtico 11 55 ∅12 2 1115 2230 19.8

56 ∅12 2 815 1630 14.5

57 ∅12 2 575 1150 10.2

58 ∅10 2 1115 2230 13.7

59 ∅10 2 815 1630 10.0

60 ∅10 2 575 1150 7.1

61 ∅12 2 365 730 6.5

62 ∅10 6 160 960 5.9

63 ∅10 2 155 310 1.9

64 ∅10 2 165 330 2.0

65 ∅10 2 115 230 1.4

66 ∅6 112 96 10752 23.9

128.6Total+10%:

Pórtico 12 67 ∅12 2 834 1668 14.8

68 ∅10 2 834 1668 10.3

69 ∅12 2 355 710 6.3

70 ∅10 2 165 330 2.0

71 ∅6 37 96 3552 7.9

45.4Total+10%:

Pórtico 13 72 ∅12 2 820 1640 14.6

73 ∅12 2 240 480 4.3

74 ∅10 2 815 1630 10.0

75 ∅10 2 235 470 2.9

76 ∅12 2 365 730 6.5

77 ∅10 2 165 330 2.0

78 ∅10 2 110 220 1.4

79 ∅6 45 96 4320 9.6

56.4Total+10%:

Pórtico 14 80 ∅12 2 1115 2230 19.8

81 ∅12 2 405 810 7.2

82 ∅10 2 1115 2230 13.7

83 ∅10 2 405 810 5.0

84 ∅10 6 160 960 5.9

85 ∅10 4 115 460 2.8

86 ∅6 68 96 6528 14.5

75.8Total+10%:

Pórtico 15=Pórtico 17 87 ∅12 2 609 1218 10.8

88 ∅10 2 609 1218 7.5

89 ∅10 2 310 620 3.8

90 ∅10 2 115 230 1.4

91 ∅6 25 96 2400 5.3

31.7

63.4

Total+10%:

(x2):

Pórtico 16=Pórtico 18=Pórtico 2192 ∅12 2 644 1288 11.4

93 ∅10 2 644 1288 7.9

94 ∅10 4 165 660 4.1

95 ∅6 28 96 2688 6.0

32.3

96.9

Total+10%:

(x3):

Pórtico 19 96 ∅12 2 547 1094 9.7

97 ∅10 2 547 1094 6.7

98 ∅10 2 145 290 1.8

99 ∅10 2 140 280 1.7

100 ∅6 23 96 2208 4.9

27.3Total+10%:

Pórtico 20 101 ∅12 2 530 1060 9.4

102 ∅12 2 245 490 4.4

103 ∅10 2 525 1050 6.5

104 ∅10 2 240 480 3.0

105 ∅10 2 335 670 4.1

106 ∅10 2 140 280 1.7

107 ∅6 32 96 3072 6.8

39.5Total+10%:

Pórtico 22 108 ∅12 2 815 1630 14.5

109 ∅12 2 530 1060 9.4

110 ∅10 2 815 1630 10.0

111 ∅10 2 530 1060 6.5

112 ∅12 2 430 860 7.6

113 ∅10 2 165 330 2.0

114 ∅10 2 145 290 1.8

115 ∅6 59 96 5664 12.6

70.8Total+10%:

∅6: 253.6

∅10: 447.5

∅12: 576.9

Total: 1278.0
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CIMIENTO

Despiece de vigas

Hormigón:  H-25   , Control Normal

Acero:  AH-500 , Control Normal

Escala: 1:50

Resumen Acero

CIMIENTO

Vigas

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅6
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∅12

590.8 577 1279
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30 160 1212 165 1515 545 25

20x30 20x30 20x30

2
6

16

3
0

20

2
6

16

3
0

20

2
6

16

3
0

20

Pórtico 13

SUPERIOR

INFERIOR

Estribos

368 355 355 368

C37 C36 C35 C34 C33

2P80∅12 L=1115

2
4

2P81∅12 L=405

2
4

2P82∅10 L=1115

2
4

2P83∅10 L=405

2
4

2P84∅10 L=1602P84∅10 L=160

2P84∅10 L=160

2P85∅10 L=115

2
4

2P85∅10 L=115

2
4

80 808080

8080

17x1eP86∅6c/20 17x1eP86∅6c/20 17x1eP86∅6c/20 17x1eP86∅6c/20

30 323 1515 325 1515 325 1515 323 30

20x30 20x30 20x30 20x30

2
6

16

3
0

20

2
6

16

3
0

20

2
6

16

3
0

20

2
6

16

3
0

20

Pórtico 14

SUPERIOR

INFERIOR

Estribos

358 208

C24

C23

C19

C18

C12

C11

2P87∅12 L=609

2
4

2
4

2P88∅10 L=609

2
4

2
4

2P89∅10 L=310

2
4

2P90∅10 L=115

2
4

16x1eP91∅6c/20 9x1eP91∅6c/20

25 320 1313 165 30

20x30 20x30

2
6

16

3
0

20

2
6

16

3
0

20

Pórtico 15

Pórtico 17

SUPERIOR

INFERIOR

Estribos

600

C13

C12

C11

C6

C5

C4

2P92∅12 L=644

2
4

2
4

2P93∅10 L=644

2
4

2
4

2P94∅10 L=165

2
4

2P94∅10 L=165

2
4

28x1eP95∅6c/20

30 545 25

20x30

2
6

16

3
0

20

Pórtico 16

Pórtico 18

Pórtico 21

SUPERIOR

INFERIOR

Estribos

503

C25 C20

2P96∅12 L=547

2
4

2
4

2P97∅10 L=547

2
4

2
4

2P98∅10 L=145

2
4

2P99∅10 L=140

2
4

23x1eP100∅6c/20

30 448 25

20x30

2
6

16

3
0

20

Pórtico 19

SUPERIOR

INFERIOR

Estribos

491 208

C26 C21 C13

2P101∅12 L=530

2
4

2P102∅12 L=245

2
4

2P103∅10 L=525

2
4

2P104∅10 L=240

2
4

2P105∅10 L=335

2
4

2P106∅10 L=140

2
4

23x1eP107∅6c/20 9x1eP107∅6c/20

25 453 1313 165 30

20x30 20x30

2
6

16

3
0

20

2
6

16

3
0

20

Pórtico 20

SUPERIOR

INFERIOR

Estribos

493 190 585

C27 C22 C14

C7

2P108∅12 L=815

2
4

2P109∅12 L=530

2
4

2P110∅10 L=815

2
4

2P111∅10 L=530

2
4

2P112∅12 L=430

2P113∅10 L=165

2
4

2P114∅10 L=145

2
4

110 130

23x1eP115∅6c/20 8x1eP115∅6c/20 28x1eP115∅6c/20

30 448 1515 160 1515 545 25

20x30 20x30 20x30

2
6

16

3
0

20

2
6

16

3
0

20

2
6

16

3
0

20

Pórtico 22

SUPERIOR

INFERIOR

Estribos



Elemento Pos.Diám.No.

Long.

(cm)

Total

(cm)

AH-500CN

(kg)

C1=C7 1 ∅12 6 125 750 6.7

2 ∅12 6 125 750 6.7

3 ∅12 4 88 352 3.1

4 ∅6 3 104 312 0.7

18.9

37.8

Total+10%:

(x2):

C2=C4=C5=C6 5 ∅12 7 140 980 8.7

6 ∅12 7 140 980 8.7

7 ∅12 4 88 352 3.1

8 ∅6 3 104 312 0.7

23.3

93.2

Total+10%:

(x4):

C3 9 ∅12 7 130 910 8.1

10 ∅12 7 130 910 8.1

11 ∅12 4 83 332 2.9

12 ∅6 3 104 312 0.7

21.8Total+10%:

C8 13 ∅12 6 135 810 7.2

14 ∅12 6 135 810 7.2

15 ∅12 4 88 352 3.1

16 ∅6 3 104 312 0.7

20.0Total+10%:

C9=C10 17 ∅12 7 140 980 8.7

18 ∅12 7 140 980 8.7

19 ∅12 4 88 352 3.1

20 ∅6 3 104 312 0.7

23.3

46.6

Total+10%:

(x2):

C11=C12 21 ∅12 8 150 1200 10.7

22 ∅12 8 150 1200 10.7

23 ∅12 4 88 352 3.1

24 ∅6 3 104 312 0.7

27.7

55.4

Total+10%:

(x2):

C13 25 ∅12 7 130 910 8.1

26 ∅12 7 130 910 8.1

27 ∅12 4 88 352 3.1

28 ∅6 3 104 312 0.7

22.0Total+10%:

C14=C37 29 ∅12 6 125 750 6.7

30 ∅12 6 125 750 6.7

31 ∅12 4 88 352 3.1

32 ∅6 3 104 312 0.7

18.9

37.8

Total+10%:

(x2):

C15 33 ∅12 5 120 600 5.3

34 ∅12 5 118 590 5.2

35 ∅12 4 88 352 3.1

36 ∅6 3 104 312 0.7

15.7Total+10%:

C16=C17=C20 37 ∅12 5 115 575 5.1

38 ∅12 5 115 575 5.1

39 ∅12 4 88 352 3.1

40 ∅6 3 104 312 0.7

15.4

46.2

Total+10%:

(x3):

C18=C19 41 ∅12 7 140 980 8.7

42 ∅12 7 140 980 8.7

43 ∅12 4 88 352 3.1

44 ∅6 3 104 312 0.7

23.3

46.6

Total+10%:

(x2):

C21 45 ∅12 8 150 1200 10.7

46 ∅12 8 150 1200 10.7

47 ∅12 4 88 352 3.1

48 ∅6 3 104 312 0.7

27.7Total+10%:

C22 49 ∅12 6 120 720 6.4

50 ∅12 6 135 810 7.2

51 ∅12 4 88 352 3.1

52 ∅6 3 104 312 0.7

19.1Total+10%:

C23=C24 53 ∅12 5 118 590 5.2

54 ∅12 5 120 600 5.3

55 ∅12 4 88 352 3.1

56 ∅6 3 104 312 0.7

15.7

31.4

Total+10%:

(x2):

C25=C28=C29=C30=C31=C3257 ∅12 5 115 575 5.1

58 ∅12 5 115 575 5.1

59 ∅12 4 88 352 3.1

60 ∅6 3 104 312 0.7

15.4

92.4

Total+10%:

(x6):

C26 61 ∅12 7 145 1015 9.0

62 ∅12 7 145 1015 9.0

63 ∅12 4 88 352 3.1

64 ∅6 3 104 312 0.7

24.0Total+10%:

C27=C33=C34=C35=C36 65 ∅12 5 115 575 5.1

66 ∅12 5 115 575 5.1

67 ∅12 4 88 352 3.1

68 ∅6 3 104 312 0.7

15.4

77.0

Total+10%:

(x5):

∅6: 27.6

∅12: 687.1

Total: 714.7

C1

(30x25)

C2

(30x25)

C3

(30x25)

C4

(30x25)

C6

(30x25)

C7

(30x25)

C8

(25x30)

C9

(25x30)

C10

(25x30)

C11

(25x30)

C12

(25x30)

C13

(25x30)

C14

(25x30)

C15

(25x30)

C16

(30x25)

C17

(30x25)

C18

(30x25)

C19

(30x25)

C20

(30x25)

C21

(30x25)

C22

(25x30)

C27

(25x30)

C26

(30x25)

C25

(25x30)

C28

(25x30)

C29

(25x30)

C30

(25x30)

C31

(25x30)

C32

(25x30)

C33

(25x30)

C34

(25x30)

C35

(25x30)

C36

(25x30)

C37

(25x30)

C23

(30x25)

C24

(30x25)

C5

(30x25)

120 x 120 x 35

X: 6∅12c/20

Y: 6∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

140 x 140 x 30

X: 7∅12c/20

Y: 7∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

120 x 120 x 35

X: 6∅12c/20

Y: 6∅12c/20

130 x 130 x 35

X: 6∅12c/20

Y: 6∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

160 x 160 x 35

X: 8∅12c/20

Y: 8∅12c/20

160 x 160 x 35

X: 8∅12c/20

Y: 8∅12c/20

140 x 140 x 35

X: 7∅12c/20

Y: 7∅12c/20

120 x 120 x 35

X: 6∅12c/20

Y: 6∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

150 x 150 x 35

X: 7∅12c/20

Y: 7∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

160 x 160 x 35

X: 8∅12c/20

Y: 8∅12c/20

130 x 130 x 35

X: 6∅12c/20

Y: 6∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

140 x 140 x 35

X: 7∅12c/20

Y: 7∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

110 x 110 x 35

X: 5∅12c/20

Y: 5∅12c/20

120 x 120 x 35

X: 6∅12c/20

Y: 6∅12c/20

Resumen Acero

Cimentación

Replanteo

Long. total

(m)

Peso+10%

(kg)

AH-500CN ∅6

115.4 28

∅12

703.7 687 715

Total

Cimentación

Replanteo

Hormigón:  H-25   , Control Normal

Escala: 1:100

Arranques

n∅xx(aa+bb+cc)

aa bb

cc

CUADRO DE ELEMENTOS DE CIMENTACIÓN

Referencias Dimensiones (cm)Canto (cm)Armado inf. XArmado inf. Y

C1, C7, C14 y C37 120x120 35 6∅12c/20 6∅12c/20

C2, C4, C5, C6, C9, C10,

 C18 y C19

150x150 35 7∅12c/20 7∅12c/20

C3 140x140 30 7∅12c/20 7∅12c/20

C8 130x130 35 6∅12c/20 6∅12c/20

C11, C12 y C21 160x160 35 8∅12c/20 8∅12c/20

C13 140x140 35 7∅12c/20 7∅12c/20

C15 110x110 35 5∅12c/20 5∅12c/20

C16, C17, C20, C25, C27, C28,

 C29, C30, C31, C32, C33, C34,

 C35 y C36

110x110 35 5∅12c/20 5∅12c/20

C22 130x130 35 6∅12c/20 6∅12c/20

C23 y C24 110x110 35 5∅12c/20 5∅12c/20

C26 140x140 35 7∅12c/20 7∅12c/20

Cuadro de arranques

Referencias Armados Esquinas

C1, C2, C4, C5, C6, C7, C8, C9,

 C10, C11, C12, C13, C14, C15,

 C16, C17, C18, C19, C20, C21,

 C22, C23, C24, C25, C26, C27,

 C28, C29, C30, C31, C32, C33,

 C34, C35, C36 y C37

4∅12 (30+27+31)

C3 4∅12 (30+22+31)

C1 y C7

8

6P1∅12c/20  L=125

60 60

C1 y C7

8

6P2∅12c/20  L=125

63 58

3
5

C1 y C7

120

1
2
0

30

4
X
1
P
3
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P4∅6

 L=104

30

2
5

C1 y C7

C2, C4, C5 y C6

7P5∅12c/20  L=140

75 75

C2, C4, C5 y C6

7P6∅12c/20  L=140

78 73

3
5

C2, C4, C5 y C6

150

1
5
0

30

4
X
1
P
7
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P8∅6

 L=104

30

2
5

C2, C4, C5 y C6

C3

7P9∅12c/20  L=130

70 70

C3

7P10∅12c/20  L=130

73 68

3
0

C3

140

1
4
0

30

4
X
1
P
1
1
∅
1
2

 
L
=
8
3

6

25

2
0

3P12∅6

 L=104

30

2
5

C3

C8

8

6P13∅12c/20  L=135

68 63

C8

8

6P14∅12c/20  L=135

65 65

3
5

C8

130

1
3
0

30

4
X
1
P
1
5
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P16∅6

 L=104

25

3
0

C8

C9 y C10

7P17∅12c/20  L=140

75 75

C9 y C10

7P18∅12c/20  L=140

70 80

3
5

C9 y C10

150

1
5
0

30

4
X
1
P
1
9
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P20∅6

 L=104

25

3
0

C9 y C10

C11 y C12

8P21∅12c/20  L=150

80 80

C11 y C12

8P22∅12c/20  L=150

75 85

3
5

C11 y C12

160

1
6
0

30

4
X
1
P
2
3
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P24∅6

 L=104

25

3
0

C11 y C12

C13

7P25∅12c/20  L=130

70 70

C13

7P26∅12c/20  L=130

65 75

3
5

C13

140

1
4
0

30

4
X
1
P
2
7
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P28∅6

 L=104

25

3
0

C13

C14 y C37

8

6P29∅12c/20  L=125

58 63

C14 y C37

8

6P30∅12c/20  L=125

60 60

3
5

C14 y C37

120

1
2
0

30

4
X
1
P
3
1
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P32∅6

 L=104

25

3
0

C14 y C37

C15

1
1

5P33∅12c/20  L=120

58 53

C15

1
0

5P34∅12c/20  L=118

55 55

3
5

C15

110

1
1
0

30

4
X
1
P
3
5
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P36∅6

 L=104

25

3
0

C15

C16, C17 y C20

8

5P37∅12c/20  L=115

55 55

C16, C17 y C20

8

5P38∅12c/20  L=115

53 58

3
5

C16, C17 y C20

110

1
1
0

30

4
X
1
P
3
9
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P40∅6

 L=104

30

2
5

C16, C17 y C20

C18 y C19

7P41∅12c/20  L=140

75 75

C18 y C19

7P42∅12c/20  L=140

73 78

3
5

C18 y C19

150

1
5
0

30

4
X
1
P
4
3
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P44∅6

 L=104

30

2
5

C18 y C19

C21

8P45∅12c/20  L=150

80 80

C21

8P46∅12c/20  L=150

78 83

3
5

C21

160

1
6
0

30

4
X
1
P
4
7
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P48∅6

 L=104

30

2
5

C21

C22

6P49∅12c/20  L=120

63 68

C22

8

6P50∅12c/20  L=135

65 65

3
5

C22

130

1
3
0

30

4
X
1
P
5
1
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P52∅6

 L=104

25

3
0

C22

C23 y C24

1
0

5P53∅12c/20  L=118

55 55

C23 y C24

1
1

5P54∅12c/20  L=120

53 58

3
5

C23 y C24

110

1
1
0

30

4
X
1
P
5
5
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P56∅6

 L=104

30

2
5

C23 y C24

C25, C28, C29, C30, C31 y C32

8

5P57∅12c/20  L=115

58 53

C25, C28, C29, C30, C31 y C32

8

5P58∅12c/20  L=115

55 55

3
5

C25, C28, C29, C30, C31 y C32

110

1
1
0

30

4
X
1
P
5
9
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P60∅6

 L=104

25

3
0

C25, C28, C29, C30, C31 y C32

C26

8

7P61∅12c/20  L=145

70 70

C26

8

7P62∅12c/20  L=145

68 73

3
5

C26

140

1
4
0

30

4
X
1
P
6
3
∅
1
2
 
 
L
=
8
8

6

25

2
0

3P64∅6

 L=104

30

2
5

C26

C27, C33, C34, C35 y C36

8

5P65∅12c/20  L=115

53 58

C27, C33, C34, C35 y C36

8

5P66∅12c/20  L=115

55 55

3
5

C27, C33, C34, C35 y C36

110

1
1
0

30

4
X
1
P
6
7
∅
1
2
 
 
L
=
8
8

6

20

2
5

3P68∅6

 L=104

25

3
0

C27, C33, C34, C35 y C36
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