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5. (20%)
L A vertical cut is to be made in a clay deposit as shown below. Estimate the critical height H,
below which the vertical cut may fail (collapse), detail your methodology. (5%)
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IL. The cross section of a long braced cut in sand is shown below. The soil excavated has the unit
weight y = 17.2 KN/m?, friction angle ¢ = 34 degrees, and cohesion ¢ = 0. The struts are located
at 3 m center-to-center in the plan.
(a) Estimate and draw the earth pressure envelope. (5%)
(b) Determine the strut loads (in kN) at levels A, B, C,and D. (5%)
(c) Identify potential geotechnical problems that may be encountered. THustrate how you
would evaluate the potential problem. (5%)
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Critical state soil mechanic:

1. (5%) Define the parameter p’ and g we use in critical state soil mechanics developed by
Roscoe, Schofield & Wroth (1958). Ilustrate the tension zone on p -g diagram. Derive and

mark its slope.

2. (15%) For two soil specimens (P and S) to be tested for triaxial compression (constant o3)
tests, draw the following lines or curves on the following diagrams: (a) Drained and undrained
stress paths in p -g (defined as in the previous problem) diagram. Indicate the end point
precisely. Draw additional yield surfaces if necessary or relevant. (b) Drained and undrained
paths in p-v diagram. (¢) Drained and undrained paths in ¢-v diagram. (d) Draw the
stress-strain curves and volume change/excess pore water-strain curves. (Hint: (1) During
drained tests, p-v path of overconsolidated specimens will follow the url until it hits the yield
surface. (2) During undrained fests, overconsolidated specimens behaves relatively elastic

until it hits the yield surface.)
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4. (20%)

The stresses on the soil element are shown below. Required:

(a) Evaluate ¢, and o3.

(b) Evaluate ce and te when 0 = 30°.

(¢) Determine the orientation (BE7K 2 H 27 #&7g) of the major and minor principal planes.

(d) Find tumax and the orientation of the plane on which it acts.
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