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ingenieria
RURAL

‘ Problemas 1-114 pag.1l Problemas 115-154 pag.7

Problemas 1-114

Calcular la armadura longitudinal y transversal de una zapata de hormigon
armado cuyas caracteristicas se recogen en la tabla 1, siendo e la
excentricidad fisica del pilar y Lag la dimensién maxima a tener en cuenta para
la comprobacién de asientos.

fo = 30 MPa

f = 500 N/mm?

Peso especifico del hormigén = 25 kN/m?®

Peso especifico del terreno = 18 kN/m?

Angulo de rozamiento interno del terreno = 30°

Suelo granular, con porcentaje de finos inferior al 35% en peso

Tabla 1
Zapata con pilar metdlico
Dimensiones Dimensiones s
Solicitaciones
zapata placa Pilar ef Lag
L B h L’ B’ (mm) | No M, Vo (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)
1 | 2000 | 1800 | 500 500 400 l_ZE(I)S 0 200 100 50 15
2 | 2000 | 1600 | 500 500 400 ';Eg’ 0 200 100 50 16
3 | 2000 | 1500 | 500 500 400 l_ZE(I)S 0 200 100 50 17
4 | 2000 | 1800 | 600 500 400 ';Eg’ 0 200 100 50 18
5 | 2000 | 1600 | 600 500 400 l_ZE(I)S 0 200 100 50 19
6 | 2000 | 1500 | 600 500 400 ';Eg’ 0 200 100 50 20
7 | 2000 | 1800 | 700 500 400 |_2|E(|)3 0 200 100 50 15
8 | 2000 | 1600 | 700 500 400 ';Eg’ 0 200 100 50 16
9 | 2000 | 1500 | 700 500 400 |_2|E(|)3 0 200 100 50 17
10 | 2000 | 1800 | 500 500 400 l_zlgg’ 0 300 100 50 18
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Dimensiones

Dimensiones

Solicitaciones

zapata placa Pilar ef Las
L | B | #n | LT | B mm) [ No | Mo | Vo | (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)

11 | 2000 | 1600 | 500 | 500 | 400 |7EB| o 300 | 100 | 50 | 15
12 | 2000 | 1800 | 600 | 500 | 400 | =P | 0 |300| 100 | 50 | 16
13 | 2000 | 1600 | 600 | 500 | 400 |7EB| o 300 | 100 | 50 | 17
14 | 2000 | 1800 | 700 | 500 | 400 | =P | 0 |300| 100 | 50 | 18
15 | 2000 | 1600 | 700 | 500 | 400 |7EB| 0 300 | 100 | 50 | 19
16 | 2000 | 1800 | 500 | 550 | 300 | L= | O |200| 100 | 50 | 20
17 | 2000 | 1600 | 500 | 550 | 300 | Lo | 0 |200| 100 | 50 | 21
18 | 2000 | 1500 | 500 | 550 | 300 | L= | 0 |200| 100 | 50 | 22
19 | 2000 | 1800 | 600 | 550 | 300 | L | 0 |200| 100 | 50 | 23
20 | 2000 | 1600 | 600 | 550 | 300 | - | 0 |200| 100 | 50 | 24
21 | 2000 | 1500 | 600 | 550 | 300 | L= | 0 |200| 100 | 50 | 25
22 | 2000 | 1800 | 700 | 550 | 300 | - | 0 |200| 100 | 50 | 24
23 | 2000 | 1600 | 700 | 550 | 300 | L= | 0 |200| 100 | 50 | 23
24| 2000 | 1500 | 700 | 550 | 300 | L= | 0 |200 | 100 | 50 | 22
25 | 2000 | 1800 | 500 | 600 | 300 | yo- | 0 |300| 100 | 50 | 21
26 | 2000 | 1600 | 500 | 600 | 300 | ,0- | 0 |300| 100 | 50 | 20
27 | 2000 | 1800 | 600 | 600 | 300 | 4o | 0 |300| 100 | 50 | 19
28 | 2000 | 1600 | 600 | 600 | 300 | , - | 0 |300| 100 | 50 | 18
29 | 2000 | 1800 | 700 | 600 | 300 | yo- | 0 |300| 100 | 50 | 17
30 | 2000 | 1600 | 700 | 600 | 300 | 4= | o |300| 100 | 50 | 16
31| 2000 | 1500 | 500 | 500 | 400 | 78| 0 |300| 100 | 50 | 15
32 | 2000 | 1400 | 500 | 500 | 400 | 2e0 | 0 |300| 100 | 50 | 16
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Dimensiones

Dimensiones

Solicitaciones

zapata placa Pilar ef Las
L | B | #n | LT | B mm) [ No | Mo | Vo | (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)

33| 1800 | 1400 | 500 | 500 | 400 | 2e° | 0 |300| 100 | 50 | 17
34 | 1700 | 1400 | 500 | 500 | 400 | 35| 0 |300| 100 | 50 | 18
35 | 2000 | 1500 | 600 | 500 | 400 | 250 | 0 |300| 100 | 50 | 19
36 | 2000 | 1400 | 600 | 500 | 400 | 75| 0 | 300 | 100 | 50 | 20
37 | 1800 | 1400 | 600 | 500 | 400 | 250 | 0 |300| 100 | 50 | 21
38 | 1700 | 1400 | 600 | 500 | 400 | 75| 0 | 300 | 100 | 50 | 22
39 | 2000 | 1500 | 700 | 500 | 400 | 2e0 | 0 |300| 100 | 50 | 23
40 | 2000 | 1400 | 700 | 500 | 400 || 0 |300| 100 | 50 | 24
41| 1800 | 1400 | 700 | 500 | 400 | JEP | 0 |300| 100 | 50 | 25
42 | 1700 | 1400 | 700 | 500 | 400 || o |300| 100 | 50 | 24
43 | 2000 | 1500 | 500 | 600 | 300 | 4= | o0 |300| 100 | 50 | 23
44| 2000 | 1400 | 500 | 600 | 300 | ,0- | 0 |300| 100 | 50 | 22
45 | 1800 | 1400 | 500 | 600 | 300 | 4= | ©0 |300| 100 | 50 | 21
46 | 1700 | 1400 | 500 | 600 | 300 | 4o | 0 |300| 100 | 50 | 20
47 | 2000 | 1500 | 600 | 600 | 300 | 4o | O |300| 100 | 50 | 19
48 | 2000 | 1400 | 600 | 600 | 300 | ,0- | 0 |300| 100 | 50 | 18
49 | 1800 | 1400 | 600 | 600 | 300 | 4o | 0 |300| 100 | 50 | 17
50 | 1700 | 1400 | 600 | 600 | 300 | , - | 0 |300 | 100 | 50 | 16
51 | 2000 | 1500 | 700 | 600 | 300 | ,o- | 0 |300| 100 | 50 | 15
52 | 2000 | 1400 | 700 | 600 | 300 | 4= | 0 |300| 100 | 50 | 16
53 | 1800 | 1400 | 700 | 600 | 300 | ,- | 0 |300 | 100 | 50 | 17
54 | 1700 | 1400 | 700 | 600 | 300 | 4= | o |300| 100 | 50 | 18
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Dimensiones

Dimensiones

Solicitaciones

zapata placa Pilar ef Lag
L | B | | I | B mm) [ No | Mo | Vo | (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)
55 | 1800 | 1400 | 500 | 500 | 400 | 755 | 400 | 200 | 100 | 50 | 19
56 | 1800 | 1400 | 500 | 500 | 400 | 7-° | 300 | 200 | 100 | 50 | 20
57 | 1800 | 1400 | 500 | 500 | 400 | 755 | 300 | 200 | 100 | 50 | 21
58 | 1800 | 1500 | 500 | 500 | 400 | 7-° | 300 | 200 | 100 | 50 | 22
59 | 1800 | 1500 | 500 | 500 | 400 | 755 | 200 | 200 | 100 | 50 | 23
60 | 1800 | 1400 | 600 | 500 | 400 | 7-T | 400 | 200 | 100 | 50 | 24
61 | 1800 | 1400 | 600 | 500 | 400 | 755 | 300 | 200 | 100 | 50 | 25
62 | 1800 | 1400 | 600 | 500 | 400 | 7-T | 300 | 200 | 100 | 50 | 24
63 | 1800 | 1500 | 600 | 500 | 400 | 755 | 300 | 200 | 100 | 50 | 23
64 | 1800 | 1500 | 600 | 500 | 400 | 7-° | 200 | 200 | 100 | 50 | 22
65 | 1800 | 1400 | 700 | 500 | 400 | 755 | 400 | 200 | 100 | 50 | 21
66 | 1800 | 1400 | 700 | 500 | 400 | 7-T | 300 | 200 | 100 | 50 | 20
67 | 1800 | 1400 | 700 | 500 | 400 | 755|300 | 200 | 100 | 50 | 19
68 | 1800 | 1500 | 700 | 500 | 400 | 7-° | 300 | 200 | 100 | 50 | 18
69 | 1800 | 1500 | 700 | 500 | 400 | 755 | 200 | 200 | 100 | 50 | 17
70 | 1800 | 1400 | 500 | 550 | 300 | b= | 400 | 200 | 100 | 50 | 16
71| 1800 | 1400 | 500 | 550 | 300 | L | 300 | 200 | 100 | 50 | 15
72 | 1800 | 1400 | 500 | 550 | 300 | b= | 300 | 200 | 100 | 50 | 16
73| 1800 | 1500 | 500 | 550 | 300 | L | 300 | 200 | 100 | 50 | 17
74 | 1800 | 1500 | 500 | 550 | 300 | b- | 200 | 200 | 100 | 50 | 18
75 | 1800 | 1400 | 600 | 550 | 300 | b= | 400 | 200 | 100 | 50 | 19
4
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Dimensiones Dimensiones S
zapata placa oilar o Solicitaciones Las
L | B | #n | LU | B mm)| No | My | Vo | (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)

76 | 1800 | 1400 | 600 | 550 | 300 | L | 300 |200 | 100 | 50 | 20
77 | 1800 | 1400 | 600 | 550 | 300 | b | 300 | 200 | 100 | 50 | 21
78 | 1800 | 1500 | 600 | 550 | 300 | L | 300 |200 | 100 | 50 | 22
79 | 1800 | 1500 | 600 | 550 | 300 | S | 200 | 200 | 100 | 50 | 23
80 | 1800 | 1400 | 700 | 550 | 300 | L= | 400 | 200 | 100 | 50 | 24
81 | 1800 | 1400 | 700 | 550 | 300 | b= | 300 | 200 | 100 | 50 | 25
82 | 1800 | 1400 | 700 | 550 | 300 | L= | 300 | 200 | 100 | 50 | 24
83 | 1800 | 1500 | 700 | 550 | 300 | b= | 300 | 200 | 100 | 50 | 23
84 | 1800 | 1500 | 700 | 550 | 300 | b= | 200 | 200 | 100 | 50 | 22
85 | 2000 | 1500 | 500 | 500 | 400 | =8| 250 | 300 | 100 | 50 | 21
86 | 1800 | 1500 | 500 | 500 | 400 | Je° | 250 | 300 | 100 | 50 | 20
87 | 1800 | 1400 | 500 | 500 | 400 | =8| 200 | 300 | 100 | 50 | 19
88 | 1800 | 1200 | 500 | 500 | 400 | JE° | 200 | 300 | 100 | 50 | 18
89 | 1800 | 1000 | 500 | 500 | 400 | =8| 300 | 300 | 100 | 50 | 17
90 | 2000 | 1500 | 600 | 500 | 400 | A8 | 250 | 300 | 100 | 50 | 16
91 | 1800 | 1500 | 600 | 500 | 400 | =S| 250 | 300 | 100 | 50 | 15
92 | 1800 | 1400 | 600 | 500 | 400 |81 200 | 300 | 100 | 50 | 16
93 | 1800 | 1200 | 600 | 500 | 400 |AE5| 200 | 300 | 100 | 50 | 17
94 | 1800 | 1000 | 600 | 500 | 400 | 5| 300 | 300 | 100 | 50 | 18
95 | 2000 | 1500 | 700 | 500 | 400 | Je° | 250 | 300 | 100 | 50 | 19
96 | 1800 | 1500 | 700 | 500 | 400 | A8 | 250 | 300 | 100 | 50 | 20
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Dimensiones

Dimensiones

Solicitaciones

zapata placa Pilar er Lap
L | B | #n | LU | B mm)| No | M | Vo | (m))
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)

97 | 1800 | 1400 | 700 | 500 | 400 | JE° | 200 | 300 | 100 | 50 | 21
98 | 1800 | 1200 | 700 | 500 | 400 | =8| 200 | 300 | 100 | 50 | 22
99 | 1800 | 1000 | 700 | 500 | 400 | JE° | 300 | 300 | 100 | 50 | 23
100 | 2000 | 1500 | 500 | 600 | 300 | , - | 250 | 300 | 100 | 50 | 24
101 | 1800 | 1500 | 500 | 600 | 300 | , - | 250 | 300 | 100 | 50 | 25
102 | 1800 | 1400 | 500 | 600 | 300 | , - | 200 | 300 | 100 | 50 | 24
103 | 1800 | 1200 | 500 | 600 | 300 | , - | 200 | 300 | 100 | 50 | 23
104 | 1800 | 1000 | 500 | 600 | 300 | - | 300 | 300 | 100 | 50 | 22
105 | 2000 | 1500 | 600 | 600 | 300 | , - | 250 | 300 | 100 | 50 | 21
106 | 1800 | 1500 | 600 | 600 | 300 | , - | 250 | 300 | 100 | 50 | 20
107 | 1800 | 1400 | 600 | 600 | 300 | , - | 200 | 300 | 100 | 50 | 19
108 | 1800 | 1200 | 600 | 600 | 300 | - | 200 | 300 | 100 | 50 | 18
109 | 1800 | 1000 | 600 | 600 | 300 | , - | 300 | 300 | 100 | 50 | 17
110 | 2000 | 1500 | 700 | 600 | 300 | ,o- | 250 | 300 | 100 | 50 | 16
111 | 1800 | 1500 | 700 | 600 | 300 | ,°- | 250 | 300 | 100 | 50 | 15
112 | 1800 | 1400 | 700 | 600 | 300 | , - | 200 | 300 | 100 | 50 | 16
113 | 1800 | 1200 | 700 | 600 | 300 | ,°- | 200 | 300 | 100 | 50 | 17
114 | 1800 | 1000 | 700 | 600 | 300 | , - | 300 | 300 | 100 | 50 | 18

www.ingenieriaRural.com




Catedra de Ingenieria Rural

Escuela Universitaria de Ingenieria Técnica Agricola de Ciudad Real

ingenieria
RURAL

Problemas 115-154

Calcular la armadura longitudinal y transversal de una zapata de hormigén
armado cuyas caracteristicas se recogen en la tabla 2, siendo Lag la dimensién
maxima a tener en cuenta para la comprobacion de asientos y D la profundidad
de cimentacion.

El pilar, de hormigdon armado, tiene una armadura longitudinal de 316 en cada
cara.

foc = 30 MPa

fu = 500 N/mm?

Peso especifico del hormigén = 25 kN/m?

Peso especifico del terreno = 18 kN/m?®

Angulo de rozamiento interno del terreno = 30°

Suelo granular, con porcentaje de finos inferior al 35% en peso

Tabla 2
Zapata con pilar de hormigén armado
Dimensiones Dimensiones T
zapata pilar D Solicitaciones Lis
L B h L’ B” | (mm)| N Moy Vo (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)
115 | 2000 | 1800 | 500 | 300 300 | 1000 | 200 | 100 50 4,5
116 | 2000 | 1600 | 500 | 300 300 | 1000 | 200 | 100 50 S)
117 | 2000 | 1500 | 500 | 300 300 | 1000 | 200 | 100 50 5,5
118 | 2000 | 1800 | 600 | 300 300 | 1000 | 200 | 100 50 6
119 | 2000 | 1600 | 600 | 300 300 | 1000 | 200 | 100 50 4,5
120 | 2000 | 1500 | 600 | 300 300 | 1000 | 200 | 100 50 S
121 | 2000 | 1800 | 500 | 300 300 | 1000 | 300 | 100 50 5,9
122 | 2000 | 1600 | 500 | 300 300 | 1000 | 300 | 100 50 6
123 | 2000 | 1500 | 500 | 300 300 | 1000 | 300 | 100 50 4,5
124 | 2000 | 1800 | 600 | 300 300 | 1000 | 300 | 100 50 )
125 | 2000 | 1600 | 600 | 300 300 | 1000 | 300 | 100 50 5,9
126 | 2000 | 1500 | 600 | 300 300 | 1000 | 300 | 100 50 6
127 | 1800 | 1400 | 500 | 300 300 | 1000 | 300 | 100 50 4,5
128 | 1700 | 1400 | 500 | 300 300 | 1000 | 300 | 100 50 S)
129 | 1800 | 1400 | 600 | 300 300 | 1000 | 300 | 100 50 5,5
130 | 1700 | 1400 | 600 | 300 300 | 1000 | 300 | 100 50 6
131 | 1800 | 1400 | 500 | 300 300 | 1000 | 300 | 100 50 4,5
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Tabla 2
Zapata con pilar de hormigén armado
Dimensiones Dimer)siones Solicitaciones
zapata pilar D Las
L B h L’ B |(mm)| No | M, Vo (m)
(mm) | (mm) | (mm) | (mm) | (mm) (KN) | (m-kN) | (kN)
132 | 1700 | 1400 | 500 | 300 300 | 1000 | 300 | 100 50 5
133 | 1800 | 1400 | 600 | 300 300 | 1000 | 300 | 100 50 55
134 | 1700 | 1400 | 600 | 300 300 | 1000 | 300 | 100 50 6
135 | 2000 | 1800 | 500 | 400 400 | 1000 | 200 | 100 50 4,5
136 | 2000 | 1600 | 500 | 400 400 | 1000 | 200 | 100 50 S
137 | 2000 | 1500 | 500 | 400 400 | 1000 | 200 | 100 50 5,5
138 | 2000 | 1800 | 600 | 400 400 | 1000 | 200 | 100 50 6
139 | 2000 | 1600 | 600 | 400 400 | 1000 | 200 | 100 50 4,5
140 | 2000 | 1500 | 600 | 400 400 | 1000 | 200 | 100 50 S)
141 | 2000 | 1800 | 500 | 400 400 | 1000 | 300 | 100 50 5,9
142 | 2000 | 1600 | 500 | 400 400 | 1000 | 300 | 100 50 6
143 | 2000 | 1500 | 500 | 400 400 | 1000 | 300 | 100 50 4,5
144 | 2000 | 1800 | 600 | 400 400 | 1000 | 300 | 100 50 )
145 | 2000 | 1600 | 600 | 400 400 | 1000 | 300 | 100 50 5,5
146 | 2000 | 1500 | 600 | 400 400 | 1000 | 300 | 100 50 6
147 | 1800 | 1400 | 500 | 400 400 | 1000 | 300 | 100 50 4,5
148 | 1700 | 1400 | 500 | 400 400 | 1000 | 300 | 100 50 S)
149 | 1800 | 1400 | 600 | 400 400 | 1000 | 300 | 100 50 5,9
150 | 1700 | 1400 | 600 | 400 400 | 1000 | 300 | 100 50 6
151 | 1800 | 1400 | 500 | 400 400 | 1000 | 300 | 100 50 4,5
152 | 1700 | 1400 | 500 | 400 400 | 1000 | 300 | 100 50 S)
153 | 1800 | 1400 | 600 | 400 400 | 1000 | 300 | 100 50 5,9
154 | 1700 | 1400 | 600 | 400 400 | 1000 | 300 | 100 50 6
8
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