ENGINEERING TRIPOS PART I1A 2014/2015
MODULE 3D2: GEOTECHNICAL ENGINEERING II

l.(a) v=2.724
(b) q = 154.5 kPa, v =2.462, yielding p’= 107 kPa and q = 21.2 kPa
(c) (1) —, (ii)) q = 26.8 kPa, u = 100 kPa, (iii) ¢ = 56.3 kPa, u = 144.8 kPa, (iv) —

2.(a) -
(b) -
(©) -
(d)-

3. (a) 16.7 mm
(b) oc =450 kPa, u =350 kPa
(c) -

4. (a) (i) ov = 660 kPa, o'y = 330 kPa, on = 505 kPa, o'y = 175 kPa
(i1) ov = 160 kPa, o'y = 90 kPa, on = 160 kPa, o'y = 90 kPa, OCR = 3.7
(b) 30 kPa
(c) 26 kPa
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Q1. Examiner's Comment:

Most of the students attempted this question. The student did well in computing void ratios of an
overconsolidated clay from confining pressures. Most students were able to evaluate the critical shear
strengths in drained triaxial compression conditions. Some students were confused with the mechanical
behaviour under a more complex stress path, which was a constant total mean pressure in undrained
conditions in this case.
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Most of the students attempted this question. The student did well in computing void ratios of an overconsolidated clay from confining pressures. Most students were able to evaluate the critical shear strengths in drained triaxial compression conditions. Some students were confused with the mechanical behaviour under a more complex stress path, which was a constant total mean pressure in undrained conditions in this case.
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Q2. Examiner's Comment:
Most of the students seem to understand the critical state of sand and the mechanical behaviour of
dense and loose sands. Some students were not able to derive the critical state in undrained

conditions using Bolton’s relative dilatancy index. It was disappointing that most students could not
distinguish the difference between simple shear and direct shear.
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Q3. Examiner's Comment:
A straightforward question using the cavity contraction equation to assess the deformation and

stresses around a tunnel. Students did well on this question. Mistakes come from either applying a
wrong equation or making numerical errors. Some students did not recognise that excess pore
pressure is zero in elastic cavity contraction.
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A straightforward question using the cavity contraction equation to assess the deformation and stresses around a tunnel. Students did well on this question. Mistakes come from either applying a wrong equation or making numerical errors. Some students did not recognise that excess pore pressure is zero in elastic cavity contraction.
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Q4. Examiner's Comment:

Although this was a relatively long question, students did well in answering the questions. They
understand how to compute insitu stresses and overconsolidation ratio. Most students understood the
undrained stress path of retaining wall excavation. The answers to the subsequent consolidation
behaviour were mostly correct.
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