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DCS41978 
Use Materials in Engineering 

 
 

Descriptor This unit covers the competency to determine the mechanical 
properties of a variety of materials used in civil engineering. 

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 

Nil 

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 properties 
of materials 
established from a 
tension test. 

1.1. Observe, and describe in detail, a tension test to industry 
standards to establish a load extension graph. 

1.2. Examine and discuss the outcome of the tensile test as well 
as any other phenomena observed during the test. 

1.3. Convert the load extension graph into a stress-strain graph 
and determine relevant strength and stiffness parameters. 

2. Determine properties 
of materials 
established from 
shear, hardness or 
impact tests. 

2.1. Observe, and describe in detail, a shear test to industry 
standards to establish ultimate shear strength of a material. 

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

2.3.  Observe, and describe in detail, a hardness test to industry 
standards on a range of materials to rank them in order of 
hardness. 

2.4. Examine and discuss the outcome of the hardness tests as 
well as any other phenomena observed during the tests. 

2.5. Observe, and describe in detail, an impact test to industry 
standards on a range of materials to rank them in order of 
ductility. 

2.6. Examine and discuss the outcome of the impact tests as well 
as any other phenomena observed during the tests. 

3. Determine the 
properties of concrete 
in the plastic and solid 
states. 

3.1. Observe, and describe in detail, a slump test to industry 
standards on a sample of concrete in the plastic state in order 
to determine its workability. 

3.2. Examine and discuss the outcome of the slump test as well as 
any other phenomena observed during the test. 

3.3. Observe, and describe in detail, a compression test to industry 
standards on a sample of hardened concrete in order to 
determine its characteristic compressive strength. 

3.4. Examine and discuss the outcome of the compression test as 
well as any other phenomena observed during the test. 

4. Determine the 
properties required to 
grade a piece of 
timber. 

4.1 Observe, and describe in detail, a flexural test on samples of 
timber in order to stress grade the samples. 

4.2 Examine and discuss the outcome of the flexural tests as well 
as any other phenomena observed during the test. 

5. Determine the 
properties of bitumen 
relevant to facilitate 
placement. 

5.1 Describe common tests used in industry to determine the 
suitability of bitumen for use in pavements. 

6. Use NDT techniques 
to diagnose flaws in 
materials. 

6.1    Describe processes of common non-destructive tests used to 
locate flaws in materials. 
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REQUIRED SKILLS AND KNOWLEDGE 
 
This describes the essential skills and knowledge and their level required to complete this unit. 
 
Essential knowledge: 

• Reasons for testing (determine material properties, proof testing, quality control) 

• Who has authority to test 

• Normal stress, shear stress 

• Ultimate tensile stress, yield stress, proof stress, fracture stress, Young’s modulus, shear 
modulus, bulk modulus, Poisson’s ratio, limit of proportionality, strain hardening/softening 

• Strength, elasticity, plasticity, ductility, malleability, brittleness, durability, hardness, toughness, 
creep, fatigue 

• Moh’s scale, Rockwell hardness testing, Brinell test, Vicker’s test, Charpy impact test, Izod 
impact test 

• Components of concrete, cement types (A, B, C, D), aggregate, water, admixtures and their 
effects on properties 

• Workability and stability of concrete in the plastic state – slump test, placing practices 

• Factors affecting strength and durability of concrete including – water cement ratio, compaction, 
age, curing, properties of constituents – compressive testing and the characteristic strength 

• Visual and mechanical stress grading of timber 

• Properties of bituminous binders, tars, bitumens, binder mixtures – cutbacks, emulsions, 
rubberised  

• Viscosity of bitumen products - Marshall procedure 

• NDT techniques including Visual inspections, Penetrant method, Magnetic dust method, X-rays, 
Ultrasound 

 
 
Essential skills: 
Ability to: 

• Conduct tension tests, shear tests, hardness tests and impact tests on samples of metals using 
procedures detailed in relevant Australian standards 

• Conduct slump tests and compression tests on concrete 

• Report test results in a format adopted by industry 

• From test results determine appropriate mechanical properties of materials 

• Explain the procedures, advantages and disadvantages of NDT techniques 
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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. 

properties of materials may 
include 

• Young’s modulus, shear modulus, yield stress, proof 
stress, ultimate tensile stress, ultimate shear stress, 
hardness, impact resistance, % elongation 
or %reduction in area. 

properties of concrete may 
include 

• Slump 
• Characteristic compressive strength. 

common tests may include • Aggregate grading 
• Marshall procedure 
• Modified Hubbard – Field procedure 
• Air voids 
• Maximum density 

NDT techniques may include • Visual inspections 
• Penetrant method 
• Magnetic dust method 
• X-rays 
• Ultrasound 
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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: 

• Test procedures in Australian standards are referred to 
and followed. 

• Any deviation from standard procedures are clearly 
identified and explanations of reasons for the deviation 
are given. 

• Reports are formatted to industry standards. 

• Results of tests are accurately reported. 

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. 

 


