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*ME111*



I Semester M.E. (Civil) (GT/EQ) Degree Examination, June/July 2015 (2K8 Scheme) GT 104/EQ 104 : ADVANCED SOIL MECHANICS Time : 3 Hours



Max. Marks : 100



Instructions : i) Answer any 5 full questions. ii) Missing data may be assumed suitably. 1. a) What are clay forming minerals ? Explain the structure of i) Kaolinite ii) Montmorillonite.



6



b) Explain the meaning of “Texture” and “Structure” of a soil.



6



c) State and explain Bragg’s law. How is it useful in the qualitative determination of clay minerals.



8



2. a) List the basic engineering properties of soils. Critically comment on their use. 6 b) What is “Base Exchange Capacity” of soils ? How is it determined in the laboratory ? Explain.



6



c) Explain the “Inter Atomic Bonding” in soils.



8



3. a) Listing the various factors that influence the compaction of soils. Show their influence with illustrative sketches of compaction curves. b) Briefly explain Taylor’s stability number and its uses.



6 6



c) Draw the effective and total stress path for the following results of CU test conducted on a cohesive soil sample. Cell pressure (kPa)



20



20



20



20



20



Deviator stress (kPa)



2.5



5.0



7.5



10.0



12.5



Pore pressure (kPa)



0.90



2.0



3.25



5.10



7.5



8
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4. a) Write a brief critical note on the concept of pressure bulb and its use in soil engineering practice. b) Bring out the carefulness of laboratory compaction test in soil engineering practice.



6 6



c) A triaxial compression test on a cohesive soil sample yields the following :



σ 1 = 200 kPa, σ 3 = 80 kPa, Angle of inclination of rapture plane = 60° (to the horizontal). Present this data by means of a Mohr’s circle of stress. Find C and φ .



8



5. a) What is stress path ? Why it is different for effective stress condition and total stress condition.



6



b) Is it possible to control the effective stress path in field situation ? Explain the advantages of controlling effective stress path in the field.



6



c) For the loading condition shown in Fig. 1, plot the stress path for points “A” to “E”.



8



Fig. 1 (not to scale) 6. a) Briefly discuss the factors influencing the shear strength of soils. b) Differentiate between shear strength parameters obtained from total and effective stress considerations.



6 6
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c) A thin layer of silt exists at a depth of 10 m below the surface of the ground. The soil above this level has an average dry unit weight of 15 kN/m3 and an average water content of 20%. The water table is at the ground surface. Cu = 45 kPa, φu = 18°, C′ = 36 kPa, φ′ = 27°. Estimate the shear strength of silt on a horizontal plane when, i) Shear stress builds up rapidly ii) Shear stress builds up slowly.



8



7. a) Explain and compare Boussinesq and Westergaard theories for stress distribution.



6



b) Why is the sand thought to be a “friction type” material ? Can saturated sand exhibit φ = 0 ? If so, under what circumstances ?



6



c) Differentiate between “total settlement” and “Differential settlement”. How do they influence the design of a foundation structure ? Which one is critical for from the design point of view and why ? 8. Write notes on the following :



8 (5×4=20)



a) Soil deposits of India b) Pore size analysis c) Pre consolidation pressure d) Creep in soils. _______________________
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