Assignment -2 (Consolidation)
Part[ (Questions from Qureshi’s Book)
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Excrcise Problems: 71 7.6t07 ll.
Part-11

Q-1 A strata of normally consol:dau.d clay of 3 m thick is drained on both sides. It h:‘_d;,,.

cocfricient of permeability k=5x10" cmysec and a coefficient of volume L“,\ ;
n,=125x10" cm*/kN. Determine the ultimate value of the compression of the Jtral_,q::

',csun ing distriouted load of 230 kN/m?® and also determine the time required for 20

and 80% consolidation.
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Q-2: An oedometer test is performed on a 2 cm thick clay sample. After 3 r‘nm.ul: 131? :
consolidation is reached. After how long a time would the same degree of LOTTO lﬂa‘[‘;’l
be achieved in the field where the clay layer is 3.7 m thick? Assume the sample and the
clay layer have the same drainage boundary conditions (double drainage).

Ye3:

L;ﬁdr-r double drainage condition. What time will be required o :1?.1.:-11:1 the :.{jmidu .
Y . - = i 4 - (
consolidation for a clay layer 3 m thick which under the foundation of a building fo

ilar loading drainage condition, what is value of Cv’
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A teooratory sample of clay 2 cm thick took 15 min to attain 60% consolidati 1
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consolidaien tor a clay laver 3 m thick which under the foundaton of
qmilar loading drainage condition, what is value of Cv”
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Q-4 A stratum of normaliy loaded clay of 7m thick is located 2t 2 depth of 12 ™

‘ur.juﬂ.t.. level. The naiural ml_)l_,tu['r- content of the cla 1y 15 45% and s II’ uid lirmit 13
& t bt ' ad 1‘1-.\) I. -—r-

]h:. -P‘c.'t.|f1|." gravity of the solid particles is 2.76. The water wble 15 locat
3 m below the ground surface, The soil is sand above the clay stratum. The submerzsc
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gnit weight of sand is 11 LN/m" and the same weighs 19 ::mrn} above water tble iy
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perage increase mn prassure at the centre of the clay stratum 1S
weight of @ building that will be constructed on the sand above the clay stratum. L
the expected settiement of the structure.

th of 2 m below ground leve.
Z

Q-3: A celumn of 2 building carries a load of 4000 kM. The load is transferred 1¢ suos

through 2 square footing of size 5x5 m Iounacd at a ..:j:
Tre soil telow the fooungz is fine sand up to 3 m and celow this is 2 305 COMPressiol
clav soil of thickness 3 m The water table is found at a depth of 2 m below the base o
the foctinz. The sp=cific gravities of the solid paricles of sand and clav are Z.64 and 270
ard their natural moisture contents are 23 and 40%, respectively. Tne sand above th
water rable may be assumed to remain saturated. The plasuc hmit and the piastcity inde
of clay soil are 30 and 40%%, respectivelv. Estimate the probable settiement of the fooung
if the average incrzase in stress at the centre of the clayv laver is o4 umes the con
pressure at the fooung base
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- i Tk fon. 501l up to a depth o¢
wion at a site gave the following information Topsotl up depth o

and below thus lies soft clay layer of 7.6 m thick. The water table i 4
{8

Q-6: Soil investig
ight of sand is 10.4 kKN/m’, and

10.6 m 1s fine sand, :

fac merged umt weig
4 6 m below the ground surface. The submerged ui ' R
et urt eioht above water table is 176 KN/m'. The natural water content of the
normally consolidated clay is 40%, its liquid limit 1s 43% and specilic gravity of the solid
p.-lr'iclcs: is 2.78 The pr{:uposed construction will transmit a net stress ot 120 kN/m-

Estimate the average settlement of the clay layer.

Q-7 The effective overburden pressure at the middle of 2 saturated cla;.*‘ layer 4 m thick
is 10 T'm>. and is drained both sides. The overburden pressure at the middle of the clay
laver is expected to be increased by 130 kN/m” due to the load from a building structure
at the ground surface. An undisturbed sample of clay 20 mm in thickness is tested in a
consolidometer. The total change in thickness of the specimen is 0.8 mm when the
applied pressure is 100 kN/m’. The final water content of the sample is 24% und the
specific gravity of the solid is 2.72. Estimate the probable settlement of the proposed

structure.

Q-8: Two points on a curve for normally consolidated clay have the following
coordinates. .

Point 1: e,=0.7, pi=1.0 kg/em®

Point 2: e;=0.6, p2=3.0 kg/em®

If the average cverburden pressure on a 6 m thick clay layer is 1.5 kg/em?, how much
settlement the clay layer experience due to additional load intensity of 1.6 kg/cm’

Q-9 A consolidation test is performed on a representative sample taken from a 12 m

thick clay layer and following parameters were obtained:

p.=190 kPa; Cr=0.022; Cc=0.262;, ,=0725
[f the existing overburden pressure at the centre of the clay layer Po=130 kPa and the
additional pressure at the centre of the clay layer due to the structural load is 220 kPa,

compute the total settlement due to the primary consolidation.

Q-10: A soil sample has a compression index of 0.3. If the void ratio e at 2 stress of 1.4
kg/cm™is 0 5, compute (i) the void ratio if the stress is increased to 2 kg/em®, and (i1) the
settlement of a soil stratum of 4 m thick. '



