In The Name of God Soil Mechanics Exercises, Prof. Saber Mahani

Series 01 : Origin of Soil and Grain Size, Weight-Volume Relationships, Plasticity and Structure of
Soil, Classification of Soil

"'fwcfk # Exercises with * (Star Mark) should be solved.

1.

*A sample of saturated clay was placed in a container and weighed. The weight was 6 N. The clay in its
container was placed in an oven for 24 hours at 105°C. The weight reduced to a constant value of 5 N. The
weight of the containers 1 N. If Gs = 2.7, determine the :

a. water content

b. void ratio

c. bulk unit weight

d. dry unit weight

e. effective unit weight.

. Aliquid limit test, conducted on a soil sample in the cup device, gave the following results: Number of blows

10 19 23 27 40 Water content (%) 60.0 45.2 39.8 36.5 25.2 Two determinations for the plastic limit gave

water contents of 20.3% and 20.8%. Determine :

a. theliquid limit and plastic limit

b. the plasticity index

c. theliquidity index if the natural water content is 27.4%, and

d. the void ratio at the liquid limit if Gs = 2.7. If the soil were to be loaded to failure, would you expect a
brittle failure?

*The saturated unit weight of a soil is 19.8 kN/m3. The moisture content of the soil is 17.1%. Determine the

following: a. Dry unit weight b. Specific gravity of soil solids c. Void ratio

The following are the results of a sieve and hydrometer analysis. Siove number/ Percent

a. Draw the grain-size distribution curve. Analysis grain size finer than

b. Determine the percentages of gravel, sand, silt, and clay according sieve 40 100
to the MIT system. (Braja M. Das Ch 02) o o
c. Repeat part b according to the USDA system. (Braja M. Das Ch 02) 200 90
d. Repeat part b according to the AASHTO system. (Braja M. Das Ch 02) Hydrometer 8‘2?-""“ E
*For a given soil, show that : 0.008 mmn 27

0.004 mm 17

0.002 mm 11

*The moist density of a soil is 1680 kg/m3 Given w = 18% and G, = 2.73 determine:

a. Dry density

b. Porosity

c. Degree of saturation

d. Mass of water, in kg/m3 to be added to reach full saturation

*A soil specimen is 38 mm in diameter and 76 mm long, and in its natural condition weighs 168.0 g. When
dried completely in an oven, the specimen weighs 130.5 g. The value of Gs is 2.73. What is the degree of
saturation of the specimen?




" . )
8. The results of partlcle size analyses BS sieve Particle size Percentage smaller
and, where appropriate, limit tests on
samples of four soils are given in
Table. Allot group symbols and give

main and qualifying  terms 100

appropriate for each soil. 98

88

67

37

0.020mm 22

0.006 mm 1

0.002mm 4
Liquid limit Non-plastic

Plastic limit

Soil I Soil J Soil K Soil L

. *Classify the following soils using the Unified soil classification system. Give group
Symbols and group names.

Sieve analysis

{percent finer) Liquid Plasticity

No. 4 No. 200 limit limit Comments

94 3 NP C,=448and C, = 1.22
100 77

100 86

100 45

92 48

60 40 :

99 76 3
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26.*The following are the results of a sieve and pnaysis grain size finer than

hydrometer analysis. Draw the grain-size distribution ;... 40 100

curve. 80 97

170 92
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27. *Following are the results from the liquid and plastic limit tests for a soil. Liquid limit test:
Plastic limit test: PL=18.7%
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