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" Any Missing Data to be Reasonably Assumed.

(CSal LIS el gl) pa Il Alaial) g Aduaiia A8 )5 8 J) g JS Aila) AdRaNL)

Question No. 1 (7 Marks)

a) What is soil science? (1 Point)
b) Why do we study soil (science)? (1 Point)

c¢) The weight of a soil sample is 520 gm. After drying, the weight reduces to 430 gm. If the

specific gravity of the soil is2.7, and the natural degree of saturation is"80%, it is required

1)
2)
3)
4)
3)
6)

-

to calculate: - : " (5 Points)

-l X

Natural water content,
Volume of solids,
Volume of voids,
Bulk Density,

Dry density, and
Voids ratio.

Question No. 2 (7 Marks)

a) Draw the grain size distribution curve for the following cases of soil: (1 Point)

Well-graded soil.
Gap-graded soil.
Uniformly graded soil.

b) Hlustrates the grain size distribution curves of two different soils. It is required to:

1. Estimate the effective diameter, the uniformity coefficient, and the coefficient of curvature

of both soils. (3 Points)
2. Determine the percentages of the different components of the tested soils according to MIT
system. (3 Points)

100

% U

80

70 [Soil No. 1 Soil No. 2 |

60 \
50

40

0 \ 2

20

than D, (%)

Percentage of soil particles smaller

10

10 1 0.1 0.01 0.001 0.0001
Grain size "D", [mm]

Question No. 3 (9 Marks)

a) Explain the importance of compaction and state some of the main applications that make use of

compaction. (1 Points)
b) Explain the difference between standard and modified proctor test. (1 Points)

¢) A standard Proctor compaction test was carried out on a silty clay. Using a 1000cm’ compaction mold. The
tests were carried out with six different water contents. Every time, the entire compacted sample was
extruded from the metal mold, and the wet and dry masses were determined. The specific gravity of the soil
grains is 2.69. The test data are summarized below.

Mass of wet Sample (g) | 1751 | 1907 | 2054 | 2052 | 2009 | 1976

Mass of dry Sample (g) | 1516 | 1634 | 1735 | 1700 | 1639 | 1590

1- Plot the compaction curve and find the optimum water content and maximum dry density. ( 1.0 Points)

2- Draw the zero-air void curve on the same plot. ( 1.0 Points)

3- What would be the degree of saturation of a sample compacted at the optimum water content
and maximum dry density. ( 1.0 Points)

4- Calculate the moisture range for the 95% relative compaction. ( 1.0 Points)

d) Calculate the efficiency of compaction of a recently compacted fill constructed from the same soil
described above and show if the site is satisfactory compacted or not. The collected data of the sand
cone test performed in the field are as follows: (3 Points)

= Initial weight of “ sand cone apparatus + sand ” (W;) = 6500 gm,
= Final weight of “ sand cone apparatus + sand " (W,) = 3700 gm,

! Weight of sand used in the cone Weaza) = 1523 gm,
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= Weight of soil removed from the test hole = 1580 gm,
»  The unit weight of the standard sand = 1.50 gm / cm3,
=  The water content of the removed soil = 10 %

Question No. 4 (6 Marks)

Calculate and sketch the distribution with depth of

a) Total vertical stress b) Water Pressure c) Effective vertical stress

for the following two cases:

-
—~

-

Ground Water Table

Ground Surface

Sand (y = 20 kN/m?)

- -l
T Ground Surface | ..
om Sand (y = 18 kN/m?) 2m
.......................................... Ground Water Table
2m Sand (v = 20 kN/m?) 4m
4m Clay (y = 18 kN/m?)
Y= m © 4m

Clay (y = 18 kN/m?3)

Question No. 5 (7 Marks)

a) The shear box test on compacted sand gave the following results:

Normal stress Shearing stress, (kN/m?)

(kN/m?) Dense Loose
40 35 30
80 70 60
120 105 90

Find the angle of shearing resistance of the sand in both dense and loose conditions.

b)

What is the shear strength in terms of effective stress on a plane within a satur-
ated soil mass at a point where the total normal stress is 295 kN/m? and the pore
water pressure (20 kN/m?? The effective stress parameters of the soil for the

appropriate stress range are ¢’ = 12kN/m? and ¢' = 30°.
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Question No. 6 (9 Marks

@« A strip footing of width 3 m is founded at a depth of 2 m below the ground surface in a
(C—¢) soil having a cohesion ¢ =30 kN/m? and angle of shearing resistance ¢=35°.
The water table is at a depth of 5 m below ground level. The moist weight of soil above
the water is 17.25 kN/m>. Determine (a) the ultimate bearing capacity-of the soil, (b)
the net bearing capacity, and (C) the net allowable bearing pressure and the lopad/m
for a factor of safety of 3. Use the general shear failure theory of Egyptian Code.
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Fig. 1
¢ =35°
Y= 17.25 kN!m’
¢ =30 kN/m*
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