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Descriptor 

This unit covers the competency to understand the engineering 
properties of soils and to carryout appropriate soil tests 

Hours 40 Hours 

Employability skills The required outcomes described in this unit of competency contain 
applicable facets of Employability Skills. 
The Employability Skills Summary of the qualification in which this unit of 
competency is packaged will assist in identifying Employability Skills 
requirements. 

Pre/co-requisite 
units 

Pre-requisites: Use Basic Soils in Engineering 

Application This unit applies to technician level activities in a Civil Engineering 
environment 
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ELEMENT 
Elements describe the outcomes 
of a unit of competency. 

PERFORMANCE CRITERIA 
Performance Criteria specify the level of performance required to 
demonstrate achievement of the Elements. Terms in italics are 
elaborated in the Range Statement.  

1 Determine soil pressure on 
retaining walls 

1.1. Describe Rankine’s method of active and passive pressure 
1.2. Describe Coulomb’s wedge method 
1.3. Determine foundation pressure on footings by using the 

mid-third rule  

2 Determine shear strength of 
soils 

2.1 Observe, and describe in detail, shear-box tests on sands 
and clays 

2.2 Examine and discuss the outcome of the shear-box test as 
well as any other phenomena observed during the test. 

2.3 Describe the tri-axial test 
2.4 Apply Mohr’s circle method for shear determinations 

3 Perform soil slope stability 
calculations 

3.1 Develop and apply stability calculations for granular and 
cohesive soils 

4 Determine methods of soil 
stabilization 

4.1 Describe the following methods of soil stabilization: 
(a) cement 
(b) mechanical 
(c) lime 
(d) bitumen 
(e) chemical 

4.2 Observe, and describe in detail, a CBR test on a gravel soil 
4.3 Examine and discuss the outcome of the CBR test as well 

as any other phenomena observed during the test. 

5 Describe piled footings  5.1 Summarize the theory of piles 
5.2 Describe the following types of pile: 

(a) steel 
(b) timber 
(c) concrete 
(d) Franki 
(e) driven 
(f) bored 

6 Examine and discuss the 
methods used for site 
investigations 

6.1 Observe, and describe in detail, a field dry-density test 

6.2 Examine and discuss the outcome of the field dry-density test as 
well as any other phenomena observed during the test. 

6.3 Describe penetrometer tests: 
(a) Cone method 
(b) Sand method 

5.3 Describe seismic and sampling methods 
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REQUIRED SKILLS AND KNOWLEDGE 
 
This describes the essential skills and knowledge and their level required for this unit. 
 
Essential knowledge: 

• How to carryout tests, collate and interpret data, and write laboratory reports 

• Concepts of pressure, force and friction 

• Proficiency in mathematics and trigonometry 
 
 

Essential skills: 

Ability to: 
• Draw graphs to scale 

• Classify soil types 

• Describe soil parameters from graphed data 

• Determine moisture content of soil 

• Describe the operation of compaction equipment 

• Determine dry density of soil from test data 

• Describe the operation of shear-box equipment 

• Describe the operation of a CBR machine 
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RANGE STATEMENT 
The Range Statement relates to the unit of competency as a whole. It allows for different work 
environments and situations that may affect performance. Add any essential operating 
conditions that may be present with training and assessment depending on the work situation, 
needs of the candidate, accessibility of the item, and local industry and regional contexts. 

Soil pressure may include • Pressure exerted by granular and cohesive soils, alone or 
in combination with water pressure, and surcharge loading 

Shear strength may include • Strength of a mixture of sand and clay, both in theory and 
in practice 

Slope stability may include • The effects of surface cracks on the stability of the 
embankment 

Soil stabilization may 
include 

• Describing the uses of stabilization, and methods of 
construction 

Piled footings may include • Where the use of piles is appropriate, and methods of test 
loading 

Site investigations may 
include 

• How to identify correct borrow-pit materials for roads and 
dams, and the use of diamond drilling 
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EVIDENCE GUIDE 
The evidence guide provides advice on assessment and must be read in conjunction with the 
Performance Criteria, Required Skills and Knowledge, the Range Statement and the 
Assessment Guidelines for this course. 

Critical aspects of 
assessment and 
evidence required to 
demonstrate this 
competency unit: 

• Must be able to determine the stability of gravity-type 
retaining walls. 

• Must be able to determine the soil parameters for granular 
and cohesive soils. 

• Must be able to describe plasticity tests competently. 
• Must be able to determine stability of slopes 

Access and equity 
considerations: 

The assessment environment should not disadvantage the 
candidate. 

Context of and specific 
resources for 
assessment: 

This unit may be assessed on the job, off the job or a combination 
of both on and off the job. Where assessment occurs off the job, 
that is the candidate is not in productive work, then an 
appropriate simulation must be used where the range of 
conditions reflects realistic workplace situations. The 
competencies covered by this unit would be demonstrated by an 
individual working alone or as part of a team.  

Method of assessment: Assessors should gather a range of evidence that is valid, 
sufficient, current and authentic.  
Evidence can be gathered through a variety of ways including 
direct observation, supervisor’s reports, project work, samples, 
questioning, workplace-supervised practicals, remote labs, 
simulations, video, assignments, quizzes, scenario participation, 
e-portfolios and other techniques as required. 
Questioning should not require language, literacy and numeracy 
skills beyond those required in this unit.  
The candidate must have access to all tools, equipment, 
materials and documentation required and must be permitted to 
refer to any relevant workplace procedures, product and 
manufacturing specifications, codes, standards, manuals and 
reference materials. 

 


