









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













EJM – 090



*EJM090*



I Semester M.E. (Civil) Degree Examination, March 2013 Highway Engineering 2K8 HW 105 – Elective – 1 : SOIL MECHANICS FOR HIGHWAY ENGINEERS Time : 3 Hours



Max. Marks : 100



Instructions : i) Answer any five full questions. ii) Additional data if any, may be suitably assumed. 1. a) What are the desirable properties of soil sub grade ? Bring out their influence on the performance of flexible and rigid pavements and high embankments. 10 b) Classify the following soils by HRB classification system and discuss their suitability for use as subgrade material.



Property



Soil A



Soil B



Soil C



Soil D



% passing 2.36 mm Sieve



100



100



100



100



% passing 0.75 mm Sieve



25



50



60



90



Liquid Limit, %



20



35



60



85



Plastic Limit, %



-



27



35



19



10



2. a) With the help of a suitable sketch, explain electrical resistivity method of sub soil exploration of a proposed highway with representative resistivity values. b) Illustrate with neat sketches, the following relationships.



10 10



i) Soil suction and moisture content ii) Relative humidity and soil suction. P.T.O.
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3. a) Describe the following soil classification system fully bringing out their disadvantages and advantages : i) HRB classification ii) IS classification system.



10



b) A seismic refraction survey dealing with a site is conducted with geophones placed at a depth of 15 cm below ground level. The data collected at site are given below :



Geophone distance (m)



20



40



60



80



100



120



0.04



0.08



0.091



0.112



0.120



0.144



140



160



180



Arrival time of the first shock wave



0.150 0.160 0.166



in secs.



Estimate the depth of change in strata. 4. a) List the various theories of compaction, briefly discuss Lambe’s theory and Proctor’s theory of compaction. b) A soil in a borrow pit is at dry density of 15 kN/m3 and a moisture content of 10%. The soil is excavated and compacted in an embankment to a dry density of 18 kN/m3 with a moisture content of 14%. Compute the quantity of soil to be excavated from the borrow pit and the amount of water to be added for 100 m3 of the compacted soil in the embankment.



10 12



8



5. a) Indicate the different detrimental matters present in the soil. Explain the method of estimating the sulphate content of soil. 10 b) Discuss the different methods to determine the field density and moisture content of soils.



10



6. a) List the different strength theories adopted to analyse the failure of subgrade soil. Explain the Mohr-Coulomb failure theory. 10 b) Explain briefly the suction plate method and centrifuge method of measuring soil pressure. 10
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7. a) What are the assumptions made in the method of slices for estimating the factor of safety of finite slopes ?



8



b) Explain Taylors stability number.



6



c) An embankment is to be constructed with soil having C = 22 kN/m2, φ = 24 , bulk density = 18.7 kN/m3, F.S. = 1.75 and height is 9 m. Estimate the side slope required. Taylors stability numbers are as follows : 



Slope angle (O), deg Sn



90



75



0.182



0.134



60



45



30



0.097 0.062 0.025



8. Write short notes on any four of the following : a) Borehole log b) Method of installation of sand drains c) Creep behaviour of soils d) Wash boring technique e) Critical void ratio and its importance.



———————



20



10



0.005



0



6



(4×5=20)
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c) A sedimentation analysis by hydrometer was done with 50 g of oven-dried. soil. The hydrometer reading in 1000 CC of soil suspension, 60 minutes after.
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