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Marks
Question (1): 120]
a) List the types of foundations suitable for-the following types of soil: (6)
e Rock.
e Deep dense sand.
e Deep fill followed with dense sand. ‘
b) Prove that the net ultimate bearing capacity of an isolated footing resting on saturated ©6)
- clay is independent on footing dimensions and foundation depth [Using Terzaghi's
B.C equation].
¢) A square footing 1.50x1.50 m, carries a load of 25 ton. The foundation level is at  (8)
1.50 m below the ground surface, the ground water table is located at the ground
surface. The subsoil strata consist of uniform deposit of soft clay (C = 0.25 kg/cm?,
vsat = 1.90 /m*). Compute the factor of safety against bearing capacity of soil.
Question (2): 1201
a) Plot a curve showing the ultimate bearing capacity as a function of footing width for  (6)
strip footing placed on the surface of: |
e A cohesive soil: (C= 60 kN/m?,y=17.0 kN/m?)
e A cohesionless soil: (¢ =30° , 7= 17.0 KN/m?)
b) Write a short statements on what you know about the following: 4)
e Standard penetration test.
e Cone penetration test.
¢) Design a square footing to support a column (30 x 30) cm carrying a load of (10)
60 ton. The footing rested on cohesive soil in (Q2-a) at depth 1.00 m below the
ground surface. (f = 60 kg/cm?, f; = 2000 kg/cm?, k; = 0.350, ko = 1790).
=
’Ouestion 3): 120]
a) For what cases the following foundations may be used and explain why? 4)
¢ Rectangular combined footing.
¢ Trapezoidal combined footing.
e Strap beam footing.
b) Two columns A and B carrying loads of 100 and 150 ton respectively. Column A is ®
very near from a neighbor boundary, the distance center to center of columns is 4.0 m.
A combined footing is required to support both columns. The footing depth (Dy) is at
1.50 m below the ground surface. The ground water table is located at 6.0 m below
the ground surface. The soil data is as following: (¢= 30°, C = 0.15 kg/m?
a4 = 1.58 t/m?, ysar = 2.02 t/m?), the soil above the ground water table is 50% saturated.
(F.0.8=3.0, fc = 60 kg/cm?, f; = 2000 kg/cm?).Draw the shear and moment diagrams.
¢) Design the above combined footing in (Q3-b) and show the details of reinforcement. )

120]




b) What are the principal effect of negative skin friction? “)
¢) The mat foundation shown in figure (1) is resting on medium dense sand with N= 18,  (12)
Find the following:
1) The allowable bearing capacity.
2) Stress distribution underneath the mat.
3) Mat thickness and reinforcement.
Question (5): 120]
a) What are the purposes for which the piles may be used? Classify the different types of  (4)
piles.
b) Show how you would evaluate the following: (8)
e Pile load test according to Egyptian code.
e Settlement of piles.
e The efficiency of piles group.
¢) A column load is 400 ton and the soil profile shown in figure (2). The bottom of the (8)
pile cap would be at depth 1.50 m below ground surface, the diameter of the pile is
60 cm. It is required to:
* Calculate the allowable bearing capacity of the pile shown in figure (2). (factor
of safety equals to 3.0) '
‘f e Design the pile cap for this column.
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Figure (1)
Column | Dimensions (cm) Load (ton)
Cl1 30 x 40 55 With my best wishes,
C2 40 x 40 80 Dr.Mohammed Abou Rayia
Wall 25 thickness 25 t/m'
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