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Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Lista de 25 Análisis de Terzaghi: el nivel freático está por debajo de la
base de la zapata Fórmulas

Análisis de Terzaghi: el nivel freático está por debajo de la base de la
zapata 

1) Ancho de la zapata dada la capacidad de carga máxima 

fx

ex

2) Ancho de la zapata dada la capacidad de carga segura 

fx

ex

3) Ancho de la zapata dado el factor de capacidad portante y la profundidad de la zapata 

fx

ex

4) Ancho de la zapata dado Factor de seguridad y capacidad de carga segura 

fx

ex

B =
qfc − ((C ⋅ Nc) + (γ ⋅ Dfooting ⋅ Nq))

0.5 ⋅ γ ⋅ Nγ

1.6995m =
127.8kPa − ((1.27kPa ⋅ 9) + (18kN/m³ ⋅ 2.54m ⋅ 2.01))

0.5 ⋅ 18kN/m³ ⋅ 1.6

B =
((qsa ⋅ fs) − (fs ⋅ σs)) − ((C ⋅ Nc) + (σs ⋅ (Nq − 1)))

0.5 ⋅ γ ⋅ Nγ

0.672986m =
((70kN/m² ⋅ 2.8) − (2.8 ⋅ 45.9kN/m²)) − ((1.27kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)))

0.5 ⋅ 18kN/m³ ⋅ 1.6

B =
qnf − ((Cs ⋅ Nc) + ((γ ⋅ D) ⋅ (Nq − 1)))

0.5 ⋅ γ ⋅ Nγ

6.016542m =
150kN/m² − ((5.0kPa ⋅ 9) + ((18kN/m³ ⋅ 1.01m) ⋅ (2.01 − 1)))

0.5 ⋅ 18kN/m³ ⋅ 1.6

B =
((qsa ⋅ fs) − (fs ⋅ (γ ⋅ D))) − ((Cs ⋅ Nc) + ((γ ⋅ D) ⋅ (Nq − 1)))

0.5 ⋅ γ ⋅ Nγ

5.675986m =
((70kN/m² ⋅ 2.8) − (2.8 ⋅ (18kN/m³ ⋅ 1.01m))) − ((5.0kPa ⋅ 9) + ((18kN/m³ ⋅ 1.01m) ⋅ (2.01 −

0.5 ⋅ 18kN/m³ ⋅ 1.6
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Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

5) Ancho de Zapata dado Recargo Efectivo 

fx

ex

6) Capacidad de carga máxima dado el factor de capacidad de carga 

fx

ex

7) Capacidad de carga segura dada la profundidad y el ancho de la zapata 

fx

ex

8) Capacidad de carga segura dado el factor de capacidad de carga 

fx

ex

9) Capacidad de carga última neta dada la profundidad y el ancho de la zapata 

fx

ex

10) Capacidad de carga última neta dado el factor de capacidad de carga 

fx

ex

B =
qnf − ((Cs ⋅ Nc) + (σs ⋅ (Nq − 1)))

0.5 ⋅ γ ⋅ Nγ

4.072292m =
150kN/m² − ((5.0kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)))

0.5 ⋅ 18kN/m³ ⋅ 1.6

qf = (Cs ⋅ Nc) + (γ ⋅ D ⋅ Nq) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

110.3418kPa = (5.0kPa ⋅ 9) + (18kN/m³ ⋅ 1.01m ⋅ 2.01) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)

qsa = (
(Cs ⋅ Nc) + ((γ ⋅ D) ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

fs
) + (γ ⋅ D)

51.09493kN/m² = ( (5.0kPa ⋅ 9) + ((18kN/m³ ⋅ 1.01m) ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)

2.8
) + (18kN/

qsa = (
(Cs ⋅ Nc) + (σs ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

fs
) + σs

88.81393kN/m² = ( (5.0kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)

2.8
) + 45.9kN/m²

qnf = ((Cs ⋅ Nc) + ((γ ⋅ D) ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

92.1618kN/m² = ((5.0kPa ⋅ 9) + ((18kN/m³ ⋅ 1.01m) ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

qnf = (Cs ⋅ Nc) + (σs ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

120.159kN/m² = (5.0kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)
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Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

11) Cohesión del suelo dada la capacidad de carga segura 

fx

ex

12) Cohesión del suelo dada la capacidad de carga última neta 

fx

ex

13) Cohesión del suelo dada la profundidad y el ancho de la zapata 

fx

ex

14) Factor de seguridad dada la profundidad y el ancho de la zapata 

fx

ex

15) Factor de seguridad dado Factor de capacidad de carga 

fx

ex

Cs =
((qsa ⋅ fs) − (fs ⋅ σ')) − ((σs ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

Nc

13.42367kPa =
((70kN/m² ⋅ 2.8) − (2.8 ⋅ 10.0Pa)) − ((45.9kN/m² ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

9

Cs =
qnf − ((σs ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

Nc

8.315667kPa =
150kN/m² − ((45.9kN/m² ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

9

C =
qfc − ((γ ⋅ Dfooting ⋅ Nq) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

Nc

0.7892kPa =
127.8kPa − ((18kN/m³ ⋅ 2.54m ⋅ 2.01) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

9

fs =
(Cs ⋅ Nc) + ((γ ⋅ D) ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

qsa − (γ ⋅ D)

1.778499 =
(5.0kPa ⋅ 9) + ((18kN/m³ ⋅ 1.01m) ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)

70kN/m² − (18kN/m³ ⋅ 1.01m)

fs =
(Cs ⋅ Nc) + (σs ⋅ (Nq − 1)) + (0.5 ⋅ γ ⋅ B ⋅ Nγ)

qsa − σs

4.985851 =
(5.0kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6)

70kN/m² − 45.9kN/m²
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Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

16) Peso unitario del suelo dada la capacidad de carga segura 

fx

ex

17) Peso unitario del suelo dada la capacidad de carga última neta 

fx

ex

18) Peso unitario del suelo dada la profundidad y el ancho de la zapata 

fx

ex

19) Peso unitario del suelo dado el factor de capacidad de carga, la profundidad y el ancho de la zapata 

fx

ex

20) Profundidad de la zapata dada Factor de capacidad portante 

fx

ex

γ =
((qsa ⋅ fs) − (fs ⋅ σs)) − ((C ⋅ Nc) + (σs ⋅ (Nq − 1)))

0.5 ⋅ B ⋅ Nγ

6.056875kN/m³ =
((70kN/m² ⋅ 2.8) − (2.8 ⋅ 45.9kN/m²)) − ((1.27kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)))

0.5 ⋅ 2m ⋅ 1.6

γ =
qnf − ((Cs ⋅ Nc) + (σs ⋅ (Nq − 1)))

0.5 ⋅ B ⋅ Nγ

36.65062kN/m³ =
150kN/m² − ((5.0kPa ⋅ 9) + (45.9kN/m² ⋅ (2.01 − 1)))

0.5 ⋅ 2m ⋅ 1.6

γ =
qf − (Cs ⋅ Nc)

(D ⋅ Nq) + (0.5 ⋅ B ⋅ Nγ)

4.132118kN/m³ =
60kPa − (5.0kPa ⋅ 9)

(1.01m ⋅ 2.01) + (0.5 ⋅ 2m ⋅ 1.6)

γ =
qnf − (Cs ⋅ Nc)

(0.5 ⋅ B ⋅ Nγ) + (D ⋅ (Nq − 1))

0.040075kN/m³ =
150kN/m² − (5.0kPa ⋅ 9)

(0.5 ⋅ 2m ⋅ 1.6) + (1.01m ⋅ (2.01 − 1))

Dfooting =
qfc − ((C ⋅ Nc) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

γ ⋅ Nq

2.420398m =
127.8kPa − ((1.27kPa ⋅ 9) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

18kN/m³ ⋅ 2.01
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Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

Calculadora abierta 

21) Profundidad de la zapata dado el factor de capacidad portante y el ancho de la zapata 

fx

ex

22) Profundidad de la zapata dado el factor de seguridad y la capacidad de carga segura 

fx

ex

23) Recargo efectivo dada la capacidad de carga segura 

fx

ex

24) Recargo efectivo dado Factor de capacidad de carga 

fx

ex

25) Unidad de Peso del Suelo dado Factor de Seguridad y Capacidad de Carga Segura 

fx

ex

D =
qnf − ((Cs ⋅ Nc) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

γ ⋅ (Nq − 1)

4.191419m =
150kN/m² − ((5.0kPa ⋅ 9) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

18kN/m³ ⋅ (2.01 − 1)

D =
(qsa ⋅ fs) − ((Cs ⋅ Nc) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

γ ⋅ Nq

3.377557m =
(70kN/m² ⋅ 2.8) − ((5.0kPa ⋅ 9) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

18kN/m³ ⋅ 2.01

σs =
(qsa ⋅ fs) − ((Cs ⋅ Nc) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

fs + Nq − 1

32.07349kN/m² =
(70kN/m² ⋅ 2.8) − ((5.0kPa ⋅ 9) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

2.8 + 2.01 − 1

σs =
qnf − ((Cs ⋅ Nc) + (0.5 ⋅ γ ⋅ B ⋅ Nγ))

Nq − 1

103.6808kN/m² =
150kN/m² − ((5.0kPa ⋅ 9) + (0.5 ⋅ 18kN/m³ ⋅ 2m ⋅ 1.6))

2.01 − 1

γ =
(qsa ⋅ fs) − ((Cs ⋅ Nc))

(Nq ⋅ D) + (0.5 ⋅ B ⋅ Nγ)

41.59665kN/m³ =
(70kN/m² ⋅ 2.8) − ((5.0kPa ⋅ 9))

(2.01 ⋅ 1.01m) + (0.5 ⋅ 2m ⋅ 1.6)
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Variables utilizadas

B Ancho de la zapata (Metro)

C Cohesión del suelo en kilopascal (kilopascal)

Cs Cohesión del suelo (kilopascal)

D Profundidad de la base (Metro)

Dfooting Profundidad de la base en el suelo (Metro)

fs Factor de seguridad

Nc Factor de capacidad de carga dependiente de la cohesión

Nq Factor de capacidad de carga que depende del recargo

Nγ Factor de capacidad de carga en función del peso unitario

qf Capacidad de carga máxima (kilopascal)

qfc Capacidad de carga máxima en el suelo (kilopascal)

qnf Capacidad de carga última neta (Kilonewton por metro cuadrado)

qsa Capacidad de carga segura (Kilonewton por metro cuadrado)

γ Peso unitario del suelo (Kilonewton por metro cúbico)

σ' Recargo Efectivo (Pascal)

σs Recargo Efectivo en KiloPascal (Kilonewton por metro cuadrado)
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Constantes, funciones, medidas utilizadas

Medición: Longitud in Metro (m)
Longitud Conversión de unidades 

Medición: Presión in kilopascal (kPa), Kilonewton por metro cuadrado (kN/m²), Pascal (Pa)
Presión Conversión de unidades 

Medición: Peso específico in Kilonewton por metro cúbico (kN/m³)
Peso específico Conversión de unidades 
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