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EXERCISE 3

Two footings located 1.5 m below the ground surface (see figure) carry the same
uniform load of 110 kN/m?. Calculate the vertical stress increment at point P, taking into
account both footings.

" Additional data: unit weight of soil = 20 KN/m?.
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Answer: Acy = 8.96 KN/m?>.
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EXERCISE 7

A civil engineering project is to be constructed in an area where the ground surface is
horizontal (see figure). A rectangular foundation located 3 m below the ground surface
will be used to transfer the construction load uniformly.

1) Atthe pre-construction phase, calculate and plot Mohr circles of total and effective
stresses at any point of the soil mass 3 m below the ground surface.

Assuming that a 3 m by 3.4 m rectangular foundation will carry a uniform load of 115
kN/m?, determine, at the post-construction phase:

2) Total vertical stress at points 0 m and 1 m below the centre of the foundation.

7 T s o P ST
Sand:y=17.5 KN/m3 0.4m
Clay 1: y=17 KkN/m?3 0.6 m
Clay 2: y=18.5 kN/m3 0.8 m
WT
Clay 2: Ysat = 19 KN/m3 6m
Ko =0.85

Answers:

1) ov = 54.8 KN/m?% u = 11.76 KN/m?; o'y = 43.04 KkN/m? o'y = 36.58 KN/m?; oy =
48.34 KN/m?.2) oy (0 m) = 115 KN/m? o, (1 m) = 126.78 KN/m>.




| Universidad  Euskal Herriko

del Pais Vasco  Unibertsitatea

/-D PfQ- C_’)\S‘T(QJ\\O\ PL\QSQ Il 7 7F wr o w d e
‘ ¥=17.5 knimd
T oée b &Tonoe Hohe arcles ok point Pritis I
r\eﬁes‘_vq(‘j o (QfmfaYC Gv/ O q\\/ | G\H and qu. G
: = 12,5 WN[pd
AT s point , studes 6 to 9 of the Gedure malencd [ .
z .e -
WX be used.. ‘(sur:qu”/ws
Oy = 2y Ww=11sS-04 +4%-06 +13.5-:0.8 +
¢ 41,2 = 542 knjmd X
0= Y hyr = 98 (3-04+06 +o,z\) = MG Nt
: » -
q, = Dy - =592 - M36 = 43.04 kN forE Py
T = ko T, = 0.25-43.04 5 36.5% k)
T = T+ = 3658+ M6 = 9839 kjm
These values ane Taken To gt Hohrdaces,
7. Mohe crce of effedive sreses
r P Mone cir oﬁ t sWessos

N (Y &
T =36 5% kN im*> , | [
T, = UB.OM len[m? B “

T = 4234 K m®
Qv = ';Li-%k“/‘/r\"

.

2) Redongler fofey 2 B=3m L234m , g MS ko Locled 3 m beus the gand Surface

Then, ‘%’o&é&ﬁof\ s Braled oo the plane where Po\\t Peos,

av (7 ol fhe post- onsTruction phose ane asked., where poHs Pand Pu ore bdow the cele
Tv(Py) of e fowbylon.




‘eman ta zabal zazy
Universidad ~ Euskal Herriko

del Pais Vasco  Unibertsitatea

. LSen
Aﬁ\)e( he Bad has been a\)!)%ed ) He verlicad slress §
1.qm :‘1 |
nrement ols Po(nts Pand Py wit® be O -
o . PPy -
AGV (P) = q‘NET' —Li?
|
i & 3 S - =2 o
Quer = 3‘X'H6<e = 41‘5—[41.5 O4+17-0.0+135-03 + le )
, (Peawt VAEW)
+ ACM.ZJ = 60.2 kN/m>
_ ©)
@ a _ A3 L _ 45
: = : = Z=( =3 T == — =00 2= T — = =)
I‘,.ud?,bﬂ.’i,zo‘?mz - s N=3 007
- I?@:o_zg (in chak s@ee 45)
@ S e P)=¢ 4 = 602KN[m"
> I,2 4T =4025=1 * DRP)=te21=c02kiln

A@v (PD - %Ma -I? ’ WL@’Q c’\Nc,l s uwkve . So C:}Ma_ = 0.2 kN/,Y'\l

- ©
Ii’i - 1_?1

+©

. C\:AQ,(D:'SS,-Z?:‘ = M=
T

:/S__}:j’{» n:"i:ds:{\.S +
4 2

NS

4 ‘ .
= ‘_\“FQ: 0.220 Q{y@fvwmfej\’j Jn choct or TabCe | chees 1S and i@
5

(&) . - i " - = 2.C Lf‘_\l.
= I?;Q»I&: 4-0210 =032 = DT\APA)GO-Z 0.3% = 52.98 o

Ty (PY = Ty (P) + AT, (P) = 542 + 60.2 = MS ki jm”

TOTAL
t

of fne P(e~ (D\&;'.Ymcﬁyx ?\’\QSQ

e

P g RS
T(P) = Ty he=77.S 04+ 06 125702 1149 (A2+4) =13 Lk |m

T, (P) = T (R + ATY(P) = B2 +52.92= 12633 an [n”
TotAL

TR

s



