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Tanta University Foundation Engineering

Faculty of Engineering Final Exam 2007-2008

Architectural Engineering Department  Third Year Architectural Eng. Old List
a) Summarize the mam characteristic differences between cohesive and cohesionless

b)

Percentage of soil particles smaller

d}

sl

A saturated sample of soil was found to have a water content of 25% and a bulk
density of 1.94 tm’. Determine the drv density, void ratio and specific gravity of
the particles

Fig I illustrates the grainsize distribution curve of a sotl tested in the laboratory
It is required 10 estimate the effective diameter. the uniformuty coefficient, and the
coefficient of gradation for this soil. Also, determine the percentages of the
different components of the tested soul.
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Fig. (1)

During a laboratory test conducted on a sample of a cohesive soil. it was found
that the water content at which a groove of 2 length of 0.5 inch in Cassagrand’s
apparatus could be closed after 25 blows was 60.1%, If the plastic limit ona
sample of the same soil was 23.2%, caleulate the plasticity index.

Question No. 2

a)

bt

Draw the vanation of vertical stress i the honzontal plane of a soil at three
ditterent depths below a surface surcharge.

The soil profile of a site consists of a clay laver of 2.0 m thick lies in between two
sand layvers of 3.0 m thick. The second sand layer overlies another clay stratum of
2.0 m thick. If the bulk unit weights of the ¢lay and the sand strata were 1.8 vm’



)

and 1.95 Vi’ respectively, calculate the overburden stresses at points A, B and ¢
that arc located at 5.0, 6.0, and 9.0 m below the ground surface respectively,
Recall the allowable values of both the total and the differential settlement
according to the Egyptian code of practice in case of cohesive and cohesionless
soils.

d) What are the mamn reasons that lead to the differential settlement phenomenan?

¢} In your opinion, what is more dangerous for a construction; the total settlement ot
the differential settlement? Give reasons.

f) A square rati0 x10 m rests on a sand bed overlying a layer of clay as shown in
Fig 2. If the raft wransfers to the soil an average contact pressure of 17.0 Um?,
estimate the differential settlement of the raft due to the compressibility of the
clay. (m, = 0.004 m’/ton)

SRS
«— [0x 1} —>»
Sih
\R sand 7m

“\-ll\\\

6m clay 2m B

| o
--"'.FF
Fig. (2)

Question No. 3

a) Using only clear sketches draw the modes of bearing capacity farlure ol a soil
beneath a foundation.

b} Discuss briefly, using clear sketches, the cases at which there will be a need to use
the following types of foundations rather than to use isolated [ootings:
Combined footings — Strip footings — strap footings — a raft foundation

¢) Discuss using neat sketches the main types of piles according to their material,
construction method, and load resistance.

dy Design a square footing 1o support a column of 0.4 x 0.4 m reinforced by 8d16

carries @ load of 73 ton if the net allowable soil pressure is 1.25 kg/em® Draw to
scale 1:20 the full details of reinforcements. (k;=0.334, k3= 1750, qg -6 kg-'cml.
=8 kgiem®, Qy= 10 kgiem?)

PBest Wishes..... ... !
Dr Afmed Farouk,
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