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—
e Assume any missing data

e Answers should be in_the same order of questions (i.e., you are required to answer question
Number 1 completely, then answer question Number 2 completely, and so on ......

Question Number (1) (15 Points)
a) Discuss the different states that a dry cohesive soil can go through after slowly
increasing its water content until reaching the liquid state. Also, define the three
limits that separate each of these states. (4 Points)

b) The weight of a soil sample is 520 gm. After drying, the weight reduces to 430 gm. If
the specific gravity of the soil is 2.7, and the natural degree of saturation is 80%, it is
required to calculate: (4 Points)

(1) Natural water content, (ii) Volume of solids, (iii) Volume of voids, (iv) Bulk
Density, (v) Dry density, and (vi) Voids ratio.

¢) Describe briefly with a clear sketch how can you estimate the following values from
a grain size distribution curve: the effective diameter, the uniformity coefficient, and
the coefficient of gradation of a soil. (1 Point)

d) Compare between the grain size distribution curve for the following cases of soil:
»  Well-graded soil.
*  Qap-graded soil.
» Uniformly graded soil. (2 Point)

e) Tests on a soil sample indicate the following properties:

Color Dark Black
% Passing Sieve #200 97%
Clay Fraction 40%
Liquid Limit 124%
Plastic Limit 45%
Natural Water Content 105%

It is required to determine the followings:

i) Plasticity Index. (1 Point)
ii) Liquidity Index. (1 Point)
iii)  Fines Content. (1 Point)
iv)  Percentage of grains finer than 0.002 mm. (1 Point)
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OQuestion Number (2) (15 Points)

a)

©)

Define the permeability of soils. (Aol A5 e ) (3 Points)
b) Briefly explain why we need to know about coefficient of permeability of soils.
(A sl Aalaal Salaal b 13kal jlaisy ) (3 Points)
Briefly explain how can we measure coefficient of permeability in the field.
(85 g R AL e i gy S i %) (3 Points)

d) A silty sand layer is sandwiched between clay and rock as shown in Figure (1). The silty

Question Number (3) (12 Points)

sand layer has the coefficient permeability of 5x10™ cm/sec. Consider a steady state flow
from the lake the lake to the river. Consider the flow in the silty sand layer and neglect
the flow in the clay. (0! & Do~ gl daal 5 Ja M Ak (B Sl b mall e Gl i)
Calculate:

i. The hydraulic gradient, and (SHaosed Jrall )
ii. The flow rate in m3/day/m. (a2l chaa gl Gheal) Jara uan)
iii. The total seepage force in the silty sand layer per linear meter of the river NN

(i) o ghshn e US) el ol e (3 01 Sl 3 8) (6 Points)

Water Level

a) Draw neat sketches for the variation of vertical stress in the horizontal planes of a
soil layer at three different depths below a surface surcharge. (3 Point)

b) Define the pressure bulb for vertical stress under a foundation, then show, using
only clear sketches, the effect of both the foundation’s size and the distance
between adjacent footings on the bulb size and depth. (3 Points)
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c) A vertical point load of 90 ton is uniformly distributed over a 3m x3m square
footing at the ground surface. Calculate the vertical stress increase under both the
centre and one corner of the footing at a depth of Z =3.0m below the ground surface
considering that:

(i) The load acts on the soil as a point load concentrated at the footing centre
(considering the footing as an only one mesh). (3 Points)

(i1) The load is uniformly distributed using the approximate methods. (3 Points)

572
NOTE: Ao, =—n | 1
2nz 1+(r/z)

Question Number (4) (15 Points)
a) Briefly explain the fundamental factors influence compressibility of soils. (2 Points)
(il Ayabim] 5 5355 )l gall ale Lsisly - s2)

b) Show in clear sketches the difference between the Normally consolidated clay and
Overconsolidated clay, (5,583 4 il 153l o G, & an I alasinly e y) (2 Points)

¢) Sketch the void ratio versus effective stress relationship for an Overconsolidated clay,
show on the sketch the definition of (I) re-compression index, (II) compression index
and (III) pre-consolidation pressure (3 Points)
(5583l il 5l Lo g 5y 5S3l) 2 51l g 5305 il ilalga ) 5 e Al Aguas (A8 ans ) )

d) A wide fill will apply a uniform pressure of 140 kN/m? to the middle of the clay layer in
the soil profile in Figure (). The compressibility characteristics of the soft clay layer are
shown in the figure. The ground water table is 1.0 m below the ground surface.

Calculate:

i. effective stress at the middle of the organic silty clay layer, and (2 Points)

(Ol Al Chasiio die Jigall slga ! Ganal)

ii.  settlement due to the primary consolidation of the soft clay layer due to the wide fill
mentioned above. (3 Points)
(A5 Aikaie e odlel 5 oS3l ) g g A (ol A i) At Jn gagl )

If the wide fill is removed. A road is then constructed over the soil profile is

expected to cause a surface stress of 40 kPa over a width of 12 m. a0 43} a3 1))

Al ol dga) ey VY Gagm Ga ¥l mhe o Gashe ol o35 JalSIL Ll anay & )

(Jsadle 3,83 Estimate the settlement of the road due to the primary

consolidation of the soft clay. (sl deall a3 Glall 48k bleai] 45 bn gagl daf Cansa])
(3 Points)
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Question Number (5) (15 Points)
a) Describe using clear sketches how to carry out a direct shear test on a sandy soil in

laboratory. (2 Points)
b) Draw the expected relations between shear stress and shear strain and, also, the expected
relation between volumetric change and shear strain for loose and dense sand samples

when tested in a direct shear box apparatus. (3 Points)

¢) A series of Direct Shear Box tests were run to determine the drained shear strength
parameters of sandy soil. The tests results are:

Test No. | Normal Stress o’ (kN/m®) | Shear Stress At Failure 1 (kN/mz)
| 50 38
2 100 77
3 200 157
i)  Draw the Shear strength envelope for the given data. (3 Points)
ii) Based on a best-fitted straight line Mohr envelope, evaluate the value of ¢’
and ¢’ (3 Points)
d) Discuss using clear sketches what is meant by the S.P.T. and show how to correct the
values resulting from this test. (2 Points)

¢) A shear vane having a diameter of 75 mm and length of 150 mm was used to test a soft
clay soil in-situ. If an average torque of 25 N.m. was recorded, it is required to calculate
the undrained shear strength of the tested soft clay. (2 Points)

Prof. Dr. Marawan M. Shahin Ass. Prof. Or. Ahmed Farouk A.E.X,
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Systematic arrangement of calculations and clear drawing are essential.  Any data not given is to be assumed
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Q1) For the given beams, draw the B.M.diagram
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Remarks: If not mentioned; consider ., = 25.0 N/mm?, and dimensions are in mm.
Grade of reinforcing steel is 360/520 for main steel and 240/350 for stirrups.
Any missing data may be reasonably assumed
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Question One ( 15 Marks)

a) State which of the following sentences is true or false and correct the false one:

1) The Egyptian code states that the minimum diameter of straight bars used in solid slabs is 6
mm.

2) Spirals increase the carrying capacity of a column by 40%.

3) The code requirements for minimum reinforcement in short tied rectangular columns 1 % Ac.

4) The minimum diameter of longitudinal steel in columns is 16 mm.

5) Maximum longitudinal reinforcement for a corner column is 6%.

b) Answer briefly the following:

1) What is meant by long term and short term deflection?

2) What are the functions of longitudinal and transversal steel in axially loaded short column?

3) What is the amount of minimum secondary reinforcement in a one way solid slab according to
Egyptian code?

Question Two (20 Marks)

a) In a braced building, check
the buckling condition for the 4.0 A
m height solid _rectangular B,
reinforced concrete wall 0.25 x
5.00 m, Calculate the maximum
ultimate load that can be resisted
by this wall. Find the amount of
minimum reinforcement required
for the wall and show its details on
the cross section to a reasonable
scale. Consider the wall is fixed at -
foundation level and hinged at
floor level.

4018

7
b) For the interaction diagram 300 m
of the cross section shown in Fig. / A El

(1), it is required to determine the
section capacity at two of the
marked three points.

Figure.(1) Schematic drawing of interaction diagram

Figure 1
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Question Three (40 Marks)

. (2); if you know
that: the building consists of 12 floors, floor height = 3.0 m, floor cover = 1.80 kN/m*, L.L. = 2.50
kN/m?, Walls exist over all beams with intensity 3.00 KN/m?, all beams’ cross section 250 x 600
mm, Hatched slab is 100 mm lower than the rest of the floor, it is required to:

a) Design the necessary critical sections for the shown solid slabs at section I-I only. Draw neatly,
to a convenient scale on plan, the details of reinforcement for all shown slabs.

b) With a reasonable scale, Sketch without any calculations all details of reinforcement of the
continuous beam (B) in elevation and cross sections.

¢) Design the column C1 at the second floor and draw a detailed cross section to scale 1:10.

d) If the height of the ground floor is 6.00 m and the columns width is limited to 300mm; redesign
the column C1 at base and draw a cross section showing the details of its reinforcement. Consider
the column as fixed at foundations.

e) If, for some reason, column C2 is subjected to external moments Mx=450kN.m and My=
650kN.m, design_column C2 to accommodate the vertical load at the first floor in addition to
these given moment and then draw a cross section showing the details of its reinforcement.

*
]
1
*
)
hg
.*.
_I__ I
C1 %
Figure 2 <
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Remarks: (answer all the following questions, and assume any missing data)
(answers should be supported by sketches)
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