’08 Final Exam

Engineering Properties in Soils
1. Explain the end fiction effect in triaxial test and the ways to reduce it. (10)

2. Give the shear tests which can consider 3-dimensional conditions and explain briefly how to perform these tests. (10)

3. Explain the effects of particle size and shape on the plasticity index. (10)

4. Describe all the calibrations and corrections for hydrometer test on particle size analysis required to obtain reliable results. (10)

5. Explain why the consolidation rate decreases as consolidation proceeds based on Darcy’s law. (10) 
6. Draw the typical results of standard consolidation test and give the soil parameters to obtain the tests. (15)

7. Explain the major reasons for the variation of the measured coefficient of permeability, k (the reason for the difference between in-situ k values and k values obtained from the lab test.)  (10)

8. Explain the mechanical characteristics of soils compacted on wet side of OMC. (10)

9. Give the two in-situ tests to be capable to obtain the reliable mechanical properties (both shearing and consolidation properties) on soft clays or loose sands. (10)
10. What is the most suitable boring method for shallow soil layer overlying weathered, soft and hard rock layers. (10)
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11. What are the measured values in CPT test?  How do we determine undrained strength with CPT results? (10)
12. What are the advantages of piston sampler over general thin wall open-drive sampler (shelby tube sampler)? (10)
13. In the experiment set up as shown below, flow is taking place under a constant head through the soils A and B of different hydraulic properties.
a) Determine the hydraulic head and piezometric head at point X. (5)

b) If 35% of the excess hydrostatic pressure is lost in flowing through soil A, what are the hydraulic and piezometric heads at point Y? (5)

c) If the permeability of soil A is 0.40 mm/sec, what quantity of water is flowing through unit plan area of soil (=1 m2) per second? (5)

d) What is the coefficient of permeability of soil B? (5)
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14. To determine shearing behavior of normally consolidated clayey soils obtained from 10 m depth as shown below, triaxial tests were performed based on recompression approach and test results are presented in the figures.  Then, answer the following questions. 
a) Explain test procedures and test conditions with stress conditions (K0=0.6). (10)
b) What are the undrained strength, the normalized undrained strength, and pore pressure parameter at failure Af. (10)
c) Draw the points of both total stress and effective stress before shearing and at peak, together with failure envelope in the p(p’)-q diagram.  Indicate all the stresses and slope of envelope. (10)
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