
  1 

DCS41981_ Use statics in engineering _V3  

 
 
 

DCS41981 
Use Statics in Engineering 

 
 

Descriptor This unit covers the competency to solve problems involving 
forces on statically determinate structures. 

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-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 reactions to 
structures and / or parts of a 
structure.  

1.1. Standard industry symbols are used to draw free body 
diagrams of components. 

1.2. The equations of equilibrium are used to determine 
reactions. 

2. Determine forces in members 
of a truss. 

2.1 The method of joints is used to determine the sense and 
magnitude of the forces in members of a truss. 

2.2 The method of sections is used to determine the sense 
and magnitude of the forces in members of a truss. 

3. Construct shear force 
diagrams for loaded beams. 

3.1 Loaded beams are modelled using standard industry 
symbols. 

3.2 The shear force at critical sections along the beam is 
calculated. 

3.3 The shear force at various positions along the beam is 
represented graphically using industry standards. 

4. Construct bending moment 
diagrams for loaded beams. 

4.1 The bending moment at critical sections along the beam 
is calculated 

4.2 The bending moment at various positions along the 
beam is represented graphically using industry 
standards. 

5. Determine the stress and 
strain in structural members. 

5.1 The stress in an axially loaded member is calculated. 
5.2 The strain in an axially loaded member is calculated. 
5.3 The extension of an axially loaded member is 

 calculated 
5.4 The stress in a member loaded in shear is calculated. 
5.5 Given relevant load extension data, Young’s modulus 

 is determined. 
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REQUIRED SKILLS AND KNOWLEDGE 
 
This describes the essential skills and knowledge and their level required for this unit. 
 
Essential knowledge: 

• Properties of scalar quantities 
• Properties of vector quantities 
• Resolution of vectors into component parts 
• Resolving two or more vectors 
• Definition of a force 
• Properties of a force including magnitude, direction, line of action, point of application, 

sense (T/C, push pull) 
• Newton’s laws of motion 
• Moment of a force 
• Couples 
• Representation of common supports including fixed, pinned, roller and cable 
• Conditions required for static equilibrium 
• Equations of equilibrium 
• Definition of shear force in terms of an internal action 
• Definition of a bending moment in terms of an internal action 
• Definitions of normal stress, normal strain, shear stress and shear strain 
• Parts of the stress v’s strain diagram for mild steel 
• Young’s modulus 
• Calculation of extension = FL/EA 
 

 
Essential skills: 
Ability to: 

• Graphically represent vectors 
• Draw free body diagrams 
• Draw shear force diagrams 
• Draw bending moment diagrams 
• Plot stress v’s strain diagrams 
• Determine reactions of statically determinate structures 
• Determine forces in members of trusses 
• Determine shear forces in statically determinate beams 
• Determine bending moments in statically determinate beams 
• Determine stresses in members subjected to axial or shearing forces 
• Determine extension of axially loaded members 
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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. 

Structures may include • Statically determinate forms of beams, columns, 
trusses, frames, retaining walls, or footings. 

Trusses may include • Two dimensional statically determinate pin jointed 
trusses 

Loaded beams  may 
include 

• Simply supported beams, over hanging beams and 
cantilevers. 

• Loads may be concentrated forces, uniformly 
distributed over part or the entire beam.  Exclude 
variably distributed loads. 

• Loads can be applied individually or in combination. 

Stress / strain may include • Normal stress / strain 
• Shear stress / strain 
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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: 

• Free body diagrams must show all forces acting on 
the body and in their correct positions. 

• The magnitude and sense (T/C) of forces in all 
members of a truss must be indicated on a suitable 
diagram. 

• All critical values must be shown on shear force and 
bending moment diagrams. 

• Correct units are used for all quantities. 

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. 

 


