MECANICA DE SUELOS
Clase practica - 06-07-2021

41 Calcule la capacidad de carga de una zapata cuadrada de 1.20 m de lado para profundidades de
fundacién: 0.0, 1.0 y 2.0m, para los siguientes suelos:

e Granular, y = 20kN/m3, ¢’ = 35° y ¢’ = 0.0 kPa
Cohesivo, y = 20kN/m3, su = 50kPa, ¢’ = 28° y ¢'= 5kPa
Nivel freatico: no detectado.

Establezca conclusiones respecto de la capacidad de carga en corto plazo para ambos suelos.

CASO 1: MATERIAL GRANULAR - COMPORTAMIENTO DRENADO - PROF. 0

Parametros de entrada

kN
prof := Om d = 35° ¢ := OkPa ~N:=20— Beq:= 1.2m 0 = 0kPa
3

m

Calculos

o2
N = e“'ta‘n(d’)-(tan(E + —D ~33.296
a 4 2

N, = cot(¢)~(Nq - 1) =46.124

Ny = 1.5-(1\1q - 1)-tan(q>) =33.921

f
dC =1 + 0.4-atan L 1
Beq

dg =1+ 2tan(¢)-(1 - sin(¢))2-atan(‘;°f) —1

eq
d,\{ =1
N
5o = 1+ — = 1.722
c
Sy = 0.6
Sq°= 1 + sin(p) = 1.574

1
Quit = E'W'BCQ'NYSA{'(L{ + GO'Nq'Sq'dq + ¢ Ngs.-d, =244.231-kPa



CASO 2: MATERIAL GRANULAR - COMPORTAMIEN TO DRENADO - PROF. 1

Parametros de entrada

kN
prof := Im d = 35° ¢ := OkPa N = 20—3 Beq:= 1.2m 0( = Y-prof =20-kPa

m
Calculos

o2
N = e“'ta‘n(d’)-(tan(E + —D ~33.296
q )

N, = cot(¢)~(Nq - 1) =46.124

N, = 1.5~(Nq - 1)-tan(d)) =33.921

£
dg:= 1+ 04atan| 22— | = 1278
Beq

dgi= 1+ 2tan(¢)-(1 - sin(d)))z-atan(Lij = 1.177
Beq

Sq°= 1 + sin(p) = 1.574

1 3
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.rd, =1.477x 107-kPa



CASO 3: MATERIAL GRANULAR - COMPORTAMIENTO DRENADO - PROF. 2
Parametros iniciales

kN
prof := 2m d = 35° ¢ := OkPa N = 20—3

Beq:= 1.2m 0( = Y-prof =40-kPa

; m
Calculos

o2
N = e“'ta‘n(d’)-(tan(E + —D ~33.296
a 4 2

N, = cot(¢)~(Nq - 1) =46.124

Z
Il

-~ 1.5~(Nq - 1)-tan(d)) =33.921

£
dg:= 1+ 04atan| 22— | = 1412
Beq

dg=1+2tan(¢)(I - sin(dD))z-atan(prOf) =1.262

Beq

Sq°= 1 + sin(p) = 1.574

1 3
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.rd, =2.89 x 107-kPa



CASO 4: MATERIAL COHESIVO - COMPORTAMIEN TO DRENADO - PROF. 0

Parametros iniciales

kN
prof := Om d = 28° ¢ := SkPa ~N:=20— Beq:= 1.2m 0( = Y-prof =0-kPa
m3
Calculos
™ ¢ 2
N, = eﬁ'tan((b)- tan| — + — =14.72
q )

N, = cot(¢)~(Nq - 1) =25.803

N,y = 1.5~(Nq - 1)-tan(d)) =10.942
f
d, =1+ 0.4-atan PO - 1
Beq
. 2 prof
d_ =1+ 2tan(d)-(1 — sin(P)) -atan =1
! Beq
d,\{ =1
N
o =1 +—q:l.57
c
Sy = 0.6

Sq°= 1 + sin(¢p) = 1.469

1
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, =281.402-kPa



CASO 5: MATERIAL COHESIVO - COMPORTAMIEN TO DRENADO - PROF. 1

Parametros

kN
prof := Im d = 28° ¢ := SkPa N = 20—3

Beq:= 1.2m o = y-prof =20-kPa

m
Calculos

& 2
N_ = e"T'tan(d))-(taln(3 + —)) =14.72
a 4 2

N, = cot(¢)~(Nq - 1) =25.803

N,y = 1.5~(Nq - 1)-tan(d>) =10.942

£
dg:= 1+ 04atan| 22— | = 1278
Beq

dq =1+ 2tan(d)-(1 — sin(d)))z-atan(&ofj =1.208
Beq

w2

Il
—_
+

<

Il
—_
O
Q

»n
|

=1 + sin(¢p) = 1.469

1
Quit = E'W'BCQ'NYSA{'(L{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 843.624-kPa



CASO 5: MATERIAL COHESIVO - COMPORTAMIEN TO DRENADO - PROF. 2

Parametros iniciales

kN
prof := 2m d = 28° ¢ := SkPa ~N:=20— Beq:= 1.2m
3

Calculos m

& 2
N_ = eﬁ'tzm(d))-(tan(3 + —)) =14.72
q )

N, = cot(¢)~(Nq - 1) =25.803

0( = Y-prof =40-kPa

N,y = 1.5~(Nq - 1)-tan(d)) =10.942
prof

dC =1+ 0.4-atan =1412
Beq

dq =1+ 2tan(d)-(1 — sin(d)))z-atan(&ofj =1.308
Beq

w2

Il
—_
+

<

Il
—_
9
Q

Sq°= 1 + sin(¢p) = 1.469

1 3
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.rd, =1.497 x 107-kPa



CASO 6: MATERIAL COHESIVO - COMPORTAMIENTO NO DRENADO - PROF. 0

Parametros iniciales

kN
prof := Om ¢ := 0.0001° c:= 50kPa ~:= 20—3

Beq:= 1.2m

m
Calculos

& 2
N_ = eﬁ'tzm(d))-(tan(3 + —)) =1
q )

N, = cot(¢)~(Nq - 1) =5.142

N, = 1.5~(Nq - 1)-tan(d)) ~2349% 10" 11

f
dC =1 + 0.4-atan L 1
Beq

dg =1+ 2tan(¢)-(1 - sin(d)))z-atan(pmf) —1
Beq

Sq°= 1 + sin(¢p) =1

1
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, =307.081-kPa

0( = Y-prof =0-kPa



CASO 7: MATERIAL COHESIVO - COMPORTAMIENTO NO DRENADO - PROF. 1

Parametros iniciales

kN
prof := Im ¢ := 0.0001° c:= 50kPa ~:= 20—3

Beq:= 1.2m

m
Calculos

& 2
N_ = eﬁ'tzm(d))-(tan(3 + —)) =1
q )

N, = cot(¢)~(Nq - 1) =5.142

N, = 1.5~(Nq - 1)-tan(d)) ~2349% 10" 11

£
dg:= 1+ 04atan| 22— | = 1278
Beq

dg =1+ 2tan(¢)-(1 - sin(d)))z-atan(pmf) —1
Beq

d,\{ =1
N
so = 1+ — =1.194
c
Sy = 0.6
Sq°= 1 + sin(¢p) =1

1
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, =412.418-kPa

0( = Y-prof =20-kPa



CASO 8: MATERIAL COHESIVO - COMPORTAMIENTO NO DRENADO - PROF. 2

Parametros iniciales

kN
prof :=2m ¢ := 0.0001° c:= 50kPa ~:= 20—3

Beq:= 1.2m

m
Calculos

& 2
N_ = eﬁ'tzm(d))-(tan(3 + —)) =1
q )

N, = cot(¢)~(Nq - 1) =5.142

11

Z
Il

-~ 1.5~(Nq - 1)-tan(d)) =2.349x 10

£
dg:= 1+ 04atan| 22— | = 1412
Beq

dg =1+ 2tan(¢)-(1 - sin(d)))z-atan(pmf) —1

Beq

w2

Il
—_
+

<

1]
—_
—_
\O
=

Sq°= 1 + sin(¢p) =1

1
Quit = EA{-Beq-N,YsA{-dA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 473.646-kPa

0( = Y-prof =40-kPa



4.2 Disefie una zapata rectangular de relacion de lados 1.2 que sea capaz de trasmitir al terreno una
carga en servicio de 2500kN. Verifique para condicién de corto y largo plazo. Los parametros del
terreno son:
vy = 19kN/m3, su = 80kPa, ¢" = 28° y c’'= 3kPa. v
En el esquema, D1 =1.0my D2 = 1.5m.

EJERCICIO 4.2 - COMPORTAMIENTO DRENADO -ANCHO B

Parametros iniciales

kN kN
~N:=19— P := 2500kN s, = 80kPa ¢ :=28° c:=3kPa Yy = 10— Dl:=1m D2:= 15m
m3 m3
prof .= DI + D2 =2.5m Beq:= 245m Leq:= Beq-1.2
Calculos
T O 2
N_ = eﬂ'tan(d))- tan| — + — =14.72
q )
N, = cot(d>)~(Nq - 1) =25.803
Ny = 1.5-(Nq - 1)-tan(q>) =10.942
A= 1+04atn| 20 21318 d = 1+ 2tan(d)-(1 — sin(d)) >atan| 21| = 1238 do=1
¢! . Bog . q: Bog . N
Nq Beq Beq Beq
s =1+ ———=1475 Sy = 1 -04——=0.667 Sq°= 1 + sin($p)-—— = 1.391
N, Leq Leq Leq
kN
oo = ~-DIl + (’y - 'YW)-DZ =32.5-kPa Yum =Y — 10—3
m

1
qQuB = EWsum-Beq-N,YS,YdA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 1.055-MPa



EJERCICIO 4.2 - COMPORTAMIENTO DRENADO -ANCHO L

Parametros iniciales

kN kN
~N:=19— P := 2500kN s, = 80kPa ¢ :=28° c:=3kPa Yy = 10— Dl :=1m
m3 m3
prof .= DI + D2 =2.5m
Calculos
t ™ ¢ 2
N_ = eﬁ' an(d)). tan| — + — =14.72
q )
N, = cot(¢)~(Nq - 1) =25.803
N,y = 1.5~(Nq - 1)-tan(d>) =10.942
d =1+ 04aan| 2P0 21280 d = 1+ 2tan(d)(1 — sin(d)) >atan| 20| = 1211 do=1
o . Teq . q Teq . -
Ng Leg Leq Leq
s =1+ ———=1.685 S 1= max 1-04——,06|=0.6 Sq°= 1 + sin(dp)-—— = 1.563
N, Beq Beq Beq
kN
g = VDI + (Y =) D2 = 32.5kPa Vsum = ¥~ 10—
m

1
Ayl = E'”{sum'Leq'N'y'S'y'dH{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 1.16-MPa

Quit = min(qultL’qultB) = 1.055-MPa

3
Puit = qyeBed-Leq =7.599 x 107-kN

Puit

3
adm = T =2.533x 107-kN

D2 := 1.5m



EJERCICIO 4.2 - COMPORTAMIENTO NO DRENADO -ANCHO B

Parametros iniciales

kN kN
~N:=19— P := 2500kN s, = 80kPa ¢ = 0.000001° c:= 80kPa  ~ = 10— Dl :=1m
m3 m3
prof .= DI + D2 =2.5m Beq = 3.15m Leq:= Beq-1.2
Calculos
t ™ ¢ 2
N.=e" an(®), tan| — + — =1
q )
N, = cot(¢)~(Nq - 1) =5.142
- 15
N,y = 1.5~(Nq - 1)-tan(d)) =2.349x 10
d =1+ 04atn| P8 21268 d = 1+ 2tan(d)(1 — sin(d)) >atan| 21| = 1 do=1
¢ . Beq . q Beq N
Nq Beq Beq Beq
s =1+ ———=1.162 S 1= max 1 -04——,0.6|=0.667 Sq°= 1 + sin(p)-—— =1
N, Leq Leq Leq
kN
g = YDl + (Y =) D2 = 32.5kPa Yum =Y — 10—3
m

1
qQuB = Ewsum-Beq-N,Ys,YdA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 0.639-MPa

D2 := 1.5m



EJERCICIO 4.2 - COMPORTAMIENTO NO DRENADO -ANCHO L

Parametros iniciales

kN kN
~N:=19— P := 2500kN s, = 80kPa ¢ = 0.000001° c:= 80kPa  ~ = 10— Dl :=1m
m3 m3

prof .= DI + D2 =2.5m
Calculos

t ™ ¢ 2
N =e¢" an(é), tan| — + — =1

q )
N, = cot(¢)~(Nq - 1) =5.142
- 15
N,y = 1.5~(Nq - 1)-tan(d>) =2.349x 10
prof . 2 prof
d, =1+ 0.4-atan =1.234 d_ := 1+ 2tan(d)-(1 — sin(P)) -atan =1 d. =1
Leq ! Leq

Nq Leq Leq Leq
sg =1+ ———=1233 S 1= max 1-04——,06|=0.6 Sq°= 1 + sin(p)— =1

N, Beq Beq Beq

kN
g = VDI + (Y =) D2 =32.5kPa Yum =Y — 10—3
m

1
Ayl = EwsumBeq-N,Ys,YdA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 0.658-MPa

Quit = min(qultL’qultB) =0.639-MPa

3
Puit = qy)eBed-Leq = 7.606 x 107-kN

Puit

3
Padm = T =2.535x 107-kN

D2 := 1.5m



4.3 Repita el ejercicio 4.2 para la condicion de largo plazo considerando una excentricidad de 0.60m de
la carga normal aplicada respecto del lado menor de la fundacion.

EJERCICIO 4.3 - COMPORTAMIENTO DRENADO -ANCHO B

Parametros iniciales

o

~:=19 P := 2500kN s, = 80kPa ¢ :=28° c:=3kPa ey = 0.60m

m kN

Beq = 3m Leq:= Beq~1.2 _ z_ex A{W = 10—3
m
Dli=1m — D2:= 1.5m prof := DI + D2 =2.5m
Calculos
t T (13 2
NPT CON YN S | I )
d 4 2
Ng i= cot(¢)-(Ng — 1) = 25.803
Ny = 15:(Ng = 1) tan(¢) = 10.942
prof . 2 prof
d, =1+ 0.4-atan =1.278 d =1+ 2tan(})-(1 — sin(p)) -atan — 1208 41
Beq q Beq “
Nq Beq Beq Beg
S¢ = 1+ ——=1713 s~ =max| 1 —04——,0.6|=0.6 s = 1+ sin(b)— = 1.587
N, Leq Al Leq q e

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

1
qQuB = EWsum-Beq-N,Ys,YdA{ + GO'Nq'Sq'dq + ¢ Ngs.rd, = 1.175-MPa



EJERCICIO 4.3 - COMPORTAMIENTO DRENADO -ANCHO L

Parametros iniciales

kN
N = 19—3 P := 2500kN s, = 80kPa ¢ :=28° c:=3kPa ey = 0.60m

m kN
= 10—
Tw 3
m
Dl :=1m D2 := 1.5m prof .= DI + D2 =2.5m
Calculos

& 2
N_ = e"T'tan(d))-(taln(3 + —)) =14.72
q )

N, = cot(¢)~(Nq - 1) =25.803

N,y = 1.5~(Nq - 1)-tan(d>) =10.942

f f
dy= 1+ 04atan| 22| 21322 d_i= 1+ 2tan(d)-(1 — sin(d)) atan| £ | = 1.241 do=1
Leq ! Leq A
Nq Leq Leq Leq
s =1+ ———==1456 S~ ;= max| 1 —0.4——,0.6|=0.68 s, =1+ sin(¢dp)-— =1.376
N, Beq R Beq q Beq

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

1
Ayl = E'”{sum'Leq'N'y'S'y'dH{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 1.046-MPa

. 3
Quit = mm(qultB’qultL) =1.046 x 10"-kPa
P 1. = Beq-Leq = 7.533 103kN
ult = i Ped-eq = 7235 10

Puit

3
Padm = T =2511x 107-kN



EJERCICIO 4.3 - COMPORTAMIENTO NO DRENADO -ANCHO B

Parametros iniciales

kN
~N:=19— P := 2500kN s, = 80kPa ¢ = 0.000001°  c:= 80kPa e, := 0.60m
3

m kN
Vo = 10—
Beq := 3m Leq:= Beq-1.2 - 2-¢, w 3
m
Dl :=1m D2 := 1.5m prof .= DI + D2 =2.5m
Calculos

& 2
N_ = eﬁ'tzm(d))-(tan(3 + —)) =1
q )

N, = cot(¢)~(Nq - 1) =5.142

- 15
N,y = 1.5~(Nq - 1)-tan(d)) =2.349x 10
d =1+ 04aan| PN 21278 d = 1+ 2tan(d)(1  sin(d)) >atan| 2L ] = 1 do=1
o . Beg . q Beg -
Nq Beq Beq Beq
Sg =1+ ———==1243 S~ ;= max| 1 —0.4——,0.6|=0.6 s, :=1+sin(¢p)— =1
N, Leq R Leq q Leq

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

1
qQuB = Ewsum-Beq-N,Ys,YdA{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 0.686-MPa



EJERCICIO 4.3 - COMPORTAMIENTO NO DRENADO -ANCHO L
Parametros iniciales

kN
~N:=19— P := 2500kN s, = 80kPa ¢ = 0.000001° c:=80kPa e, :=0.60m
3

m kN
=10—
Tw 3
m
Dl :=1m D2 := 1.5m prof .= DI + D2 =2.5m
Calculos

& 2
N_ = e"T'tan(d))-(taln(3 + —)) =1
q )

N, = cot(¢)~(Nq - 1) =5.142

- 15
N,y = 1.5~(Nq - 1)-tan(d>) =2.349x 10
d =1+ 04atn| PN 21320 4= 1+ 2tan(d)(1 - sin(d)) >atan| 2L ] = 1 do=1
o . Teq . q Teq -
Nq Leq Leq Leq
s =1+ ———==1156 S~ ;= max| 1 —0.4——,0.6|=0.68 s, :=1+sin(p)— =1
N, Beq R Beq q Be

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

1
Ayl = E'”{sum'Leq'N'y'S'y'dH{ + GO'Nq'Sq'dq + ¢ Ngs.-d, = 0.661-MPa
Quit = min(qultB’qultL) =661.036-kPa
Puit = gy Bed-Leq = 4.759 x 103~kN

Puit

3
Padm = T =1.586x 107-kN



4.5 Para el mismo perfil estratigrafico y nivel de fundacion indicado en el ejercicio 4.2, disefiar para
condicion de largo plazo la fundacién de un tabique portante (L>>B) que transmite al terreno una
carga gq=600kN/m.

EJERCICIO 4.4 - COMPORTAMIENTO DRENADO

Parametros iniciales

kN
N = 19—3 P := 2500kN s, = 80kPa ¢ :=28° c:=3kPa

Beq:= 2.25m Leq:= Beq-100000000 Tw= 3

m
Dl :=1m D2 := 1.5m prof .= DI + D2 =2.5m
Calculos

& 2
N_ = e"T'tan(d))-(taln(3 + —)) =14.72
q )

N, = cot(¢)~(Nq - 1) =25.803

N,y = 1.5-(1\1q - 1)-tan(q>) =10.942

prof . 2 prof
d.:=1+ 0.4-atan =1.335 d =1+ 2tan(P)-(1 — sin -atan =1.251 d., =1
c (Beq) . (¢)-(1 = sin()) (Beq) N
Nq Beq Beq Beq
sg =1+ ——=1 S~ :=max| 1 —04——,0.6|=1 s, :=1+sin(¢p)— =1
N, Leq R Leq q Leq

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

-Beq-N, dy + 0 N8 dy + ¢ Ngs.-d, =0.813-MPa

1
Qult = E'A{wm il qa°9-q

31
Puit = gy Beq = 1.828 x 10 ;kN

P
= U 609,400 KN
3 m

P adm



EJERCICIO 4.4 - COMPORTAMIENTO NO DRENADO

Parametros iniciales

kN
N = 19—3 P := 2500kN s, = 80kPa ¢ = 0.000001°  c:= 80kPa
m kN

BeqEBB0M  Leq:= Beg 1000000000 W 10_3
m
Dl :=1m D2 := 1.5m prof .= DI + D2 =2.5m
Calculos
t ™ ¢ 2
N_ = eﬁ' an(d)). tan| — + — =1
q )
N, = cot(¢)~(Nq - 1) =5.142
N = 1.5(N. — 1)-tan(p) = 2349 x 10 1>
N= L ( q ) an(P) = 2.
d =1+ 04atn| 20 21250 d = 1+ 2tan(d)(1  sin(d)) >atan| 21| = 1 do=1
o . Beg . q Beg -
Nq Beq Beq Beq
sg =1+ ——=1 S~ =max| 1 —04——,0.6|=1 Sy = 1 +sin(p)— =1
N, Leq R Leq q Leq

oo = ~-DIl + (y - 'YW)-DZ =32.5-kPa

-Beq-N, “dy + 0 N8 dg + ¢Nys.-d, = 0.55-MPa

1
Qult = E'”{sum il qa°9-q

31
Puit = qy¢Beq = 1.817 x 10 ;kN

P
= 2 _ 605548 KN
3 m

P adm



