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SOIL MECHANICS 2A 2

QUESTION 1

Name three (3) types of Pedogenic soil and their cementing agents.

[6]

QUESTION 2

The dry density of the soil can be expressed in terms of its particle relative density, void ratio and
density of water. Working from basic definitions, derive an equation to illustrate this relationship.

(18)

Give an equation indicating the relationship between dry density, bulk density and water content.
(1
[19]

QUESTION 3

A soil sample has dry and wet masses of 1200 kg and 1350 kg, respectively. The solid particles
occupy a volume of 0,4 m® and the sample has a void ratio of 0,5. Working from first principles,
determine the soil’s

(i) Moisture content

(i1) Bulk density

(ii1) Dry density

(iv) Porosity

(v) Degree of saturation

(vi) Air voids ratio

(vii)  Moisture content when the soil is 90% saturated

[20]

QUESTION 4

The results of particle size analyses of the soil are shown in a table below. Using the chart in
Annexure A, classify this soil according to the Unified Soil Classification System (USCS)

Sieve Size (mm) Percentage Passing
Dy = 0,06 mm 4,75 25
D3 = 5,0 mm 2,0 19
Dég = 19,0 mm 0.075 13
Liguid Limit =25
Plastic Limit = 12

[5]




SOIL MECHANICS 2A

QUESTION 5

The following were obtained from a standard compaction test on a soil to establish its maximum dry

density and optimum moisture content:

Sample 1 | Sample2 | Sample3 | Sample 3. Sample 4
Mass (g) 2010 2092 2114 2100 2055
Water Content (%) 12.8 14,5 15,6 16,8 19,2

The volume of the mould is 1000 cm” and the value of Gs is 2,67.

5.1 Determine the maximum dry density (kg/m”) and optimum moisture content by plotting the

moisture-density curve on the graph paper provided. (7
5.2 Calculate the air voids content at the maximum dry density and

optimum moisture content. 3)

[10]

QUESTION 6
6.1 Name two (2) testing methods commonly used in the field in order to assess the

compacted layer’s compliance with the project specification. 2)
6.2 List four (4) methods by which energy or compactive effort may be applied to a

soil layer. 4
6.3 List four (4) advantages of the Dynamic Cone Penetration (DCP) test apparatus. @)

[10]




ANNEXURE A
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