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Note: Solve all questions. Assume suitable data where missing.
Ql: A footing 2.5 m square carries a pressure of 400 kN/m2 at a depth of 1 m in a sand. The saturated unit weight of the sand is 20 kN/m3 and the unit weight above the water table is 17 kN/m3. The shear strength parameters are c'= 40 kPa and <j>'= 20°. Using Terzaghi's equation, determine the factor of safety with respect to shear failure for the following cases:
(a) Water table is much below the footing level
(b) Water table is at footing level.
(c) Water table is at ground surface
Use Nc = 27.7, Nq = 7.4, and NT=5.0
[5, 5, 5]
Q2: Give to-the-point answers.
(a) Name different methods of finding ultimate bearing capacity?
(b) What are the safety requirements of a foundation system?
(c) Why are combined footings used?
(d) Using a flow chart, illustrate foundation selection process?
[3,4,2,6]
Q3: The average blow count is 8 in the effective zone for a footing located at D=T .6 m. Assume only two widths of footings i.e. B= 1 m, and B = 3 m, (a) determine the allowable bearing capacity for 40 mm settlement of footing (b) explain why allowable bearing capacity at B=l is greater than at B=3 m. Use may need to use the following factors: F,= 0.04, F2=0.06, F3=0.3, F4=1.2
[10,5]
Q4: A strip footing 1.5 m wide is located at a depth of 0.75 m in a sand of unit weight 18
kN/m3, the water table being well below foundation level. The shear strength parameters
are c'=0, and<|>'=380. The footing carries a load of 500 kN/m at an inclination 10° to the
vertical. Determine the factor of safety with respect to shear failure using Meyerhof s
method.
[15]
