Pl. DEFTH OF EXPLOEATION

Queston:

Find the depth of exploratton from ground lesvel for the 3030 m, 15 storey building

L, B=¥m  _ eround surface
A g _ t
Dy=5m =200 llH-‘ni‘ =20 ¥Nm*
Solution:
B=30m
£
[
D;=5m g=200 kN'm
= x - |l J -I-
Imtial vertical sfectine
sreis (calrnlasd smrtng
from the oripmal grommd
knwl bafore excn-ation)

Drepth of exploration should reach such a depth where vertical stress increase due to weight of
the strachare would approximately be eguoal to the 10%: of the imrtial effective everburden
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107+ 1700 + 38000 = 285000

D=1Em

Thus, depth of exploration, z =18+3=33 m from ground level



BEARING CAPACITY (Problems & Solutions)

El

Quesnon:

An excavation will be made for a ten storey 15x25 m bwldmg. Temporary support of
earth pressure and water pressure will be made by deep secant cantlever pile wall. The
gross pressure due to dead and live loads of the struchwe and weight of the raft 15 130 kPa
(assume that 1t 15 umform).

this level can cnly be fill (placed after
attamed after a construction 13

water proofing will relatively long tume fully completed)
be provided '
\ 10 storey building (15%25m |
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a) What 15 pet foundation pressure at the end of construction but before the void space
between the pile wall and the bulding has been filled, and there iz no water inside the

foundation pit yet (water level at the base level) (GWT position 1).

b) What 15 pet foundation pressure long after the completion of the bwlding 1.e. water
level 15 mside the pile wall and the backfill between the bwldng and the pile wall 15

placed (GWT position 2). What 15 the factor of safety agamst uplift?



Solufion:

) Qe = |[final effective stress - mutial effective siress
|:at foundation level :| |: at foumdation level :|
lrn.,H Yoo 18 kN/m’
Sm =
Yaar = 20 KN/or’
k G, O =18x1 +4x(20-08)=388kPa

( gross pressure —uplift pressure) = final effective stress at foundation level, oz

oross pressure =130 kPa (given)

uplift pressure = 0 kPa (Smee GWT 15 at foundaton level (1), it has no effect on
stmicture load)

a; =130-0=130kPa
Qo =130 - 58.8
= 71.2 kPa

b) o =130-4x98=908kPa
_ uplift pressure
o, = 38.8 kPa (same as above)

ot = 90.8 — 58.8
=320 kPa
OR

qnnl=q_m:|ss-'r's.tD =130-(18x1+4=20)
=31.0 kPa

Factor of safety agamnst uphft 1s:

(FS iz = weight of structure / uplift
=(130x15x25) / (4x9 8x135x23)
=133




Pl

Duestion:

Calcalate the FS against uplift and calonlate effective stress at the base level for water
level at (1) and (2) for the canal struchare given below. Note that the canal is very long

mto the page.
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Solumon:
« wafer table at (1)
Factor of Safety against uplift = (Ju6xD.75 + Sx1jx24, / (3x3)md
Tweizht of pit " uplift
= 336/ 147
= 1218

Base pressure = 336/ 5§ = §7 2 kN/'m* due to weizht of stractare {per meter of canal)
147/5=204kN/'m" is supported by groundwater
7.2-204=378kNm" & supported by soil (effective stress at the base)

hasepresmuq_ o fp T 202km - supportzd by
dueto §7.1 kPaJl sroundwater (uplift)
struchure l 37.8 kPa : supparted by

soil




water table at (0

F5 =336/ (6.85x5x0 8)
=10 <15 NOT OEEY

= Dase pressure = 6721 kPa 1s supportad by sround water
uplift = weight of structars

%01 does not carmy any lead, stmictare tends @0 float




SHALLOW FOUNDATIONS
P.1) CANTILEVER FOOTING

Chiestion:

Given: Qp = 1500 KN, Q= 2500 kN, gap = 200 KN/m®

Ignore the weight of footings and find dimensions B and Bj of a cantilever footing for a uniform
soil pressure distnbution. Draw shear and bending moment distnibutions.
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Laocate EQ= Q'__ q;
b=1300 x & / 4000=1

For B=lm

a=80+04-10-30
Za=440m

By= (4000 = 3)/ 74 =1622kN

B =4000 - 1612 = 2378 kN

Determine B,

qu=Q/ (5B

W)=1620/(2xB,)>B.=4m
OR

Without considering resultant (), +Q.)

Moment wrt (s or (Ra);

0 x8- B x7.4=0 3 R,=1622 kN

From force eguilibrium:

EF verticas =1

1500+25000-1622-F, =0

B =237 EN

Ceterming B,
Qui = '; I:] % Hal
00=1622/(2xB) > B,=4m

Rimilary,
W0=2372/B* > B=345m




RETAINING WALL PROBLEMS

Ouestion

For the retammng wall and the profile shown below, calculate:

a. The safety factor agamst overfurming,
b. The safety factor agamst shding (minmmm required F.5. =1.3),
Do not consider the passive resistance of the fill in front of the wall.

c. If the overtumng safety 1s not satisfactory, extend the base to the nght and satisfy the
overturning stability requirement.

If the sliding is not satisfactory, design a shear key (location, thickness, depth) under the
base slab to satsfy the shding stability. Take advantage of passive resistance of the
foundation sol. Caleulate the vertical stress starting from the top level of the base but

consider the passive resistance starting from the bottom level of the base slab (1.e. m the
sand). Use a factor of safety of 2.0 with respect to passive resistance.
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. =tan (45-47)
For granular backfills F,=tan’(45-30/2)=0.333
Active pressure, p,={q—l-'_-':ﬁ]]'|.'.,—1r-.'E:
== p,=30m0.333=10 kN'm’
8= o, =30+18x8)0.333=58 KN’

Force{klM /'m) Arm shout toam) AMomens(kMN m'm)
V=0 SxTx04=84 125 105
V=0 5 Tx]l 2x24=42 167 70
Vislxsx24=120 25 300
VAL STl 2x18=315 183 571.75
Vi=3xTx18=3T8 35 1323

EV=855.5 =Mh=1855.75
H:=10x3=80 4 320
H,=58-10)x8x1/2=102 83 512

TH=XT20 M, =832
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F=tan (45-92)

For gramular backfills K, =tn(435-30/2=0333
Active pressure, p,={g+rE-2cKa

== p,=30m0.333=10 kNm’

== o, =30+18xE)0333=38 K /m’

Force(kM/m) Arm sbout toe(m) M omens(KM.m'm)

V=0 5xTx04=04 1.25 105

V=0 SxTx] 2x04=4) 1.57 70
Vy=lxSx24=120 25 300

V=0 5xTx1/2x18=31 5 1.83 57.75
Ve=3xTx18=37T8 35 1323

V=555 TM~1855.75

H,=10x8=80 4 320
H,={38-10)x8x1/2=102 23 512

LH=2T20 M =832



Then, §5D+32.5Dr=160.5 = DFl45m

If passive resistance (with a F.5_ of 2.0) 15 subiracied from the drovings horizontal

forces, (1 e used in the denonmnatar)

Use F.5.=00 w.r.t. passive resistance= P,=12(§5D+1/2x65D")

(F5.)giing =LV-tand = 1.50
H-Pp

Then I=1.07m

Take D=1 43m 3= 1t is oo safe side



P2 MAT FOUNDATION

A mat foundation rests on a sand deposit whose allowable bearing walue 1z 150 h'.H.'mz. Column
loads are given in the figpure. The thickpess of the mat is 2.0 m (y. 4 = 24 ENm"). Calculace
base pressures assuming that the lines passing through the cenfroid of the mat and parallel to the
sides ars principal axes Find the base pressure distmibution beneath the base and check whether the
mat foundation given is safe?
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Soliton:
Area of foundation =28 x 16-12 x 6=376m"
Total vertical load = Z WV = Column loads + Weight of mat=31000+{378) = 24 = 2 = 40043 kN

* Center of gravity (CG) of mat:

23:I|5:I4-3-53I;121{15+5] -17.47 m from left
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* Location of TQ - e vl

= Take moment about the left side:

= {1/ 49048) . [ 2 » (1000+2500+1000) + § = (2000-+3500+2000) + 14 x (3000 +
+ 4000 = 3000) + 20 x (3500+2000) + 26 » (2500+1000) + 376 x 2 x 24 x 1247
=1295 m from left

— Take moment about bottom side :
=(1/49048) . [ 2 = (1000+200D+3000+2000+1000) + 8 = (2500 + 3500 + 400 +

+ 3500 + 2500) + 14 = (1000-+-2000-+-3000) + 376 x 2 2 24 x 704 |
=738 m from bottom



Eccenfricity :

g =1295-1147=04 m
&= T1- TM=024m
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f’l‘% ! M, about 1-1 axis:
L M, =3Q- e, = 40048 - (0.48) = 23543 KN .m
”3;,\ M- about 2-1 axis:
|
— M:= ZQ-e;=40M48 - (0.24) = 11772 KNm
i
L= BEs +B-10)]- [ en1ay] -
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S0 2 eea8x04-124m7] - [ L s 2 - 124797 = 2005
1 BT
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[ g 2nnm-Toay] - I"“'ﬁ +12x6x (13- 1041 | = 7197 m*
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Note: In soil mechanics compression is taken as positive (+)

- 0 iyl';l'lli"lf'."-]":l
Area I I .

i1 -

_49048 23543y 17Ty, _
376 1015 7197

130.421.03y, 164y,

g, =1304+1 03y, 164y, =1304+1.03-(353) +1.64.(206) = 1389  R¥d
g =130.4+1.03-(3.53) +1.64-(8.06) = 1487 KNinf

g =1304-103-(1247)+ 1 64-(806) =132 1N’

g, =1304-1.03-(247) - 1.64-(7.04) = 106 e’

qe = 134.9 kN/'m*
qp = 1513 kN/m?
Ziy= 4948 L@
_ /B g=1487 kN
q4-= 1 IrI
F | = 1389 kN
gr= 1513 KN/’
L B
O :
g = 1349 KN’
= 106 kN'm®
w (AT

Since at all critical points stress values are almest &< g = 150 EN/m’ given mat foundation is
safe



