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(3% 2" Sernester/ Repeat/ Supplementary/
SURIECT: SOIL MECHANICS i

(Name in full) _
_ o - Full Marks 36/100
. Time: Two-hours/Three hovis/Fai: S . : _
Onertins Part1(60 MARKS) | | Marks

_-Answer all questions

Ql{a) | Write thé expression for vertical stresses below the centerline of circular loaded area | §+12=20
and usmg this expressmn draw Newmark’s chart.

(b) | Using ‘this Vewmark 8 chart determme the stresses ‘and . also draw the - §tréss

| distribution d1agram ot horizoiital planes at depth 5m and 10m below two closely
spaced raft of size 15m X 20 and 20m x 25m with clear spacing of 5m restmg ata
depth of 2m below G L. Average pressure over both the foundations is 80 kPa

Q2| A 8m hlgh retammg weall, with a vertical back face and resting over Vely dense sand
(unit weight 20k§/m3 and ¢= 5‘}) retains homoggnicous compacted clay (Umt welght . 5+7+8
19.0 kN/m® and”undrained shear strength parameters, c= 35 kPa and ¢ = 15%) of | 7]
| thickness 5.0m followed by medium-sand of unit weight 19 kN/m® and @ = 33°, Take =20
ground water tableé at the grotind level.

a. Draw the variation of Rankine’s active pressure on the wall with depth. .

b Determm\e the total detive force per unit length- of the wall. Also find the
~ location of active force

c. What will bé the 1 ificrease or decrease in active force per unit length lf the

- top clayey soil gets- saturated due-to rain and the corresponding shiar

strength pardmeters mobilized bécome ¢ =)5kPd, o =@°. Negleut inerease

in unit welght due fo saturation. Assumie gtound water-table rises 2t above

ground’ 1evel Take no change in propertles of the sand layer due to
saturation. - :

Q3 | A8m hlgh embankment isto be constructed overa hard clay deposit. PlOpBl'tlE:S of  “|9g
- | embankment are as follows: R {
Embankment soil : ¢ = 40kpa, ¢ = 120, v = 20kN/m?

Inclination of the slopé : 1.5H:1V.

| Surcharge over the embankment is 40kPa.

Ground water table is at the ground level.

Determine the factor of safety of the slope for a typlcal slip circle touchmg the
foundation soil using method of slices. Assume a tension crack has been developed at |,
a distance of 3m from the edge of the embankment Give detaII calcuiatlon '
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Time: Twe-hours/ Three hoursiFourhours/Sis-hou Full Marks 30/100

(48/40 marks for this part) |
Use a separate Answer-Script for each part ‘

No. of © Maintfain neatness and assume reasonable data if it is not supplied. Marks
GQluestion © Answer all questions, Ail sketches-must be drawn by pencil
. ; Part-Ir’ :
1) (a) Compare between Net safe bearing capacity and Allowable bearing capacity. - : 4
Or '

Compare between Net loading intensity ond Ultimate bearing capacity. .
(b)  Compare the expected trend of load verses séttement relationship of . the footing for the &
following three cases: ' C '
a) General Shear Failure, b) Local Shear Failure and ¢) Punching Shear Failure.
Or . ' :
VWrite nofes on: @) General Shear Failure, b) Local Shear Failure and c) Punching Shear
Failurs. ' :
() What is the effect of eccentricity on bearing capacity? Clarify with sketch. 5.
{d) What will be the gross and net allowable bearing pressure of sand having @ = 36° and 5
effective unit weight of 18 kiN/m® under the following ceses (a) 1m wide strip footing, (b) 1 m
* im square footing, (c) circular footing of 1m diometer. ,
During calculation, -consider following ‘conditions of water table: (i) water table -af the
foundation base level, (i) water table at the ground level, -
The saturated unit weight of soil is 21.3 kN/m®.

2 @ What is meant by 'soil exploration'? What are the objectives of. sub-soil exploration? 3+3
‘ -~ Or : . ' Or
Whet sheuld be the responsibilities of designer to ensure the proper execution of sub spil 6
-exploration? _ ‘ . ' .
{b)  Discuss about the information requived frem sub soil exploration. ' L z
(c) What information should a good soil test report contqin? _ L 7
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Supporting Figure 2: Terzaghi's /béhrinﬁmpacﬂy Factors
(Ne 7, Ng 7 ard Ny )

End

Supporting Figure 1: Ferzaghis bearing capacity factors . .
e, Ng and Ny) : _ '




