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Q! | Consolidated drained test was conducted on a normally censolidated clay sample collected 54446
from a depth of 5.0m below ground level after consolidating at a cell pressure of 200 kPa and | _ 15
back pressure of 100kPa. After compilation of the data effective stress shear strength
parameters are found to be ¢' = 0, ¢'=26°.
Draw the failure envelope and determine the magnitude of maximum (o1 — ©3). Further,
determine the magnitude of maximum deviator stress if the test was conducted under undramed
condition and the corresponding pore water pressure is 140 kPa.

Q2 | Derive the expressions for pore water pressure parameters A and B. Discuss the various factors | g4+7=
affecting the magnitude of these parameters. 15

Q3 | A highway embankment of height 10m, with side slope 2H:1V, is be constructed over a hard 10

clay deposit. Calculate the factor of safety for a typical slip ¢ircle passing through the toe of the
embankment using both Bishop’s simplified and rigorous method.
Properties of Embankment soil: Bulk density = 19.5 kN/m®, ¢' = 65 kPa, ¢' = 18%, r, = 0.3

Properties of Foundation soil: Bulk density = 20.0 kN/m°, ¢ = 75 kPa, ¢ = 0°,

¢ =40 kPa, ¢' = 20%1, = 0.3

Ground water table at Ground level.
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I'(a) | A uniform surcharge (g = 150 kN/m?) is applied at the ground surface of the soil profile
shown in Fig.1. Using numerical method, determine the distribution of excess pore water
pressure for the clay layer after 10 days of load application. Also calculate the average
degree of consolidation.

[10]
g =150 kN/m* (Uniform Surcharge)
3| 281 5m S
4m Clay
Co = 0.02m?/day
Zm Sand
N
Fig. 1
(b) | (i) Write a short note on Free-strain and Equal-strain solution concept of Sand drains.
(i) A 5-m-thick clay layer, drained at the top only, has some sand drains. A uniform

surcharge is applied at the top of the clay layer. Calculate the average degree of
consolidation for combined vertical and radial drainage after 100 days of load 446 ]

application, given Cy, = C, = 4 mm?/min, d, = 2m, 7, =, and 7, = 0.2 m. [Use
the equal-strain solution].

F-8T, Coot n 3n'~1 || Symbols carry usual
U,:l-axp[ : ] =—r | h=——nfnj—— :
E{nj & GRS 47* | meanings ]

2(a) | Write down the steps to draw flow net to calculate the rate of seepage through anisotropic [6]
soil )

(b} | An earth dam section is shown in F igure 2 determine the rate of seepage through the earth-
dam using (aj Schaffernak’s method and (b) L. Casagrande’s method. Assume that & = | [ 7+7]
107 m/min. |
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