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Note: Answer Five Ouestions otrlv

Q1 a) A cylinder of soil weighs 653 gm wet and 500.6 gm dry. It is 37.39 cm'
sectional area and its height is 8.32 cm. The specilic gravity of the solids is 2.65.
the water content , dry unit weight and void ratio. If the sample was decrersed
by 5 cm', calculate the change in $ater content and void ratio.

ln cross -
Calculate
in volume

(14 marks)

Ql b) Explain briefly two ofthe following (with sketches and equations)
i- Coefficient of consolidation (C") using Taylor method.
ii- Factors affecting compaction.
iii- Expression for the corrected area ofthe soil sarnple in the triaxial

test (UU)
(6 marks)

Ql b) Explain briefly two ofthe following (with sketches and equations)
i- Coefficient of consolidation (C") using Taylor method.
ii- Factors affecting compaction.
iii- Expression for the corrected area ofthe soil sample in the triaxial

test (UU)
(6 marks)

Q2-a) - The particle size distribution of a soil gives the following information.

o'ooz
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Use the Unified Soil classificatiotr to classit the soil. (6 marks)

Q2-b)- For the setup shown , determine the pressure, elevation and total head at points A,
B,C,DandE.
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Particle
size (mm)

1.75 ', 1.3 0.6 0.2 0.075 0.002

"/o frner 100 84 84 60 30 l0 2



Q3-a)-The stresses for a sample ofsand are given in figure below,Iind:i- Major and minor principal stresses and their orientation.ii- Maximum and minimum shear stresses.

(10 marks)

Q3-b)- The soil profile for two rypes of soil are given in the figures below,
if r, = The shear strength ofsoil at point A before lowering water table.

zo - The shear strength ofsoilat point A after lowerinq-water table.
Determine: the ratio ( 3 

) for the two soils. (10 marks)

Q4-a)-A normally consolidated sampl€ in an oedometer has a void ratio e =0,8
and an effective vertical stress of 50 kPa . If the compression index , c"= 0.zf
and recompression index, C,= 0.1, calculate the final void ratio when the
effectiye stress is increased to 200 kPa and then reduced back to 50 kpa.

(10 marks)
Q4-b)- For the retaining wall shown in figure, find the magnitude and position
of the lateral earth thrust (active force). (10 marks)

{= 100 kPa

V/ater table (l) Soil2
f a'y = 16 /m

kN /m3
Ydry = 16 kN /m3 clay

Y"", = ZlkN /m3 Water table (2)
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Q5) An oedometer test carried out in Lab. On 20 mm thick' doubly drained

sample from the clay stratum (shown below) attained 507o consolidation in
6.5 minutes, find:

i- Total differential settlement ofthe fully loaded tank
ii- The time required for 757o consolidation in the field.

D=45m

18m

12m Steel oil ttnk,
y oit = 9.422 kN lm

It;;r}
y:lfbidt: tbble:

Clay ,

y""t = r7.s #,
C= 120 kPar
c" -- O.4O

@=1oo
eo -- 1.27

1m
(20 marks)

Q6-A The following results were obtained at failure in a series of consolidated
undrained tests with pore water pr€ssure measurements. Determine the
values ofshear strength parameters c,,s 

^td 
c' ,0'

soecimen (1) specimen (2)

dr (all round pressure) 150 kN/mz 300 kN/mz
oa (deviator stress) 192 kN/m2 341 kN/m2
u (pore water pressure 80 kN/m2 154 kN/m2

at failure)
(14 marks)

Q6-B)- A soil specimen was tested in the laboratory . At the beginning both
ou and o1, were equal 100 kN/m2, then o., was increased to 450 kN/mz
while o1 was held constant, Find the slop of th".,""r" purh, 

(u _""*.,

Good Luck

3m

Given
x/R 0 I 0 1 1

AR 0.1333 0,9333 0.5333 0.1333 0.5333
Factor 0.98 0.65 0.90 0.50 0.42
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Sone useful hfornation's:

Cvt
Tv = --:;

For N.C.C. s", - lL HIog

For O.C.C.

P.+AP

Cr P.+APif P. + LP 3 P6thenS"7 =
if P" + AP > Pc then use :

| * ,Hlog -"

Cr P- Cc
Scv - ,* "HIos;+ r+ eHlog

D

o.c.R=E

P.+AP
D

tt2\J AV n Uuu< 60%o

T" = 1.781 -0.9331og (100 - U"") 6, Uur> 60%o
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