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General Information for Candidates
How is this task assessed?
After completion of this assessment task, you will be given a result of ‘satisfactory’ or ‘not satisfactory’ The Assessor will give you feedback via Moodle and you will have an opportunity to submit additional evidence if you have received a ‘not satisfactory’ result. You will be allowed one (1) opportunity to resubmit the same assessment task, if required. 
Once all assessment tasks for this unit have been completed, you will be given a final unit result of ‘competent’ or ‘not yet competent’. If you are deemed ‘not yet competent’ in a unit after all resubmission attempts, you will be required to re-sit the unit. 
For a ‘satisfactory’ result in this assessment task, all unit elements covered in this assessment task (as indicated on the cover page and in the questions section of this document) must be completed  at a ‘satisfactory’ standard.  At Advanced Diploma level a ‘satisfactory’ standard, as stipulated by the Australian Qualifications Framework (AQF), means that you will demonstrate the application of knowledge and skills:
· with depth in areas of specialisation, in contexts subject to change
· with initiative and judgment in planning, design, technical or management functions with some direction
· to adapt a range of fundamental principles and complex techniques to known and unknown situations
· across a broad range of technical or management functions with accountability for personal outputs and
· personal and team outcomes within broad parameters

NOTE: Full details of unit elements can be found in the Unit Outlines available on Moodle.

Assessors also make decisions based on the following considerations:
· the assessment evidence provided is your own work, except as appropriately acknowledged by the use of referencing. 
· the evidence is recent and your knowledge is up-to-date

Assessment Task Instructions:
1. Attempt ALL questions. If any questions are not answered/attempted you will be asked to resubmit your assessment.
1. Please ensure that all answers are in your own words. Copying and pasting is not allowed. The main idea behind the use of written assignment questions are for you to learn and understand the material by reading it and answering the questions as stated. Cutting and pasting from internet sites or the resource material does not enhance that learning process.  However, appropriate diagrams can be pasted if you cannot draw them.
1. The best result can be earned by giving concise, brief answers that address the questions as put to you.
1. The time indicated is tentative and is not meant to restrict your answers
1. Use this document for completing your answers by typing the answers after each question without deleting the question. Use this Microsoft Word document as it stands. Make sure that you preserve the original question number format and that you don’t change the question numbers by adding extra lines or deleting existing ones.
1. Do not add extra pictures etc as Annexures but add the pictures and diagrams directly into this main answer sheet by pasting. Hand drawn sketches can be inserted after scanning but please ensure that the assignment file size does not become big (more than 10 MB).
1. Refer in the text to diagrams and pictures etc that you have drawn or pasted in. Do not only paste them into the document without referring to them in the text.
1. When saving your document (must be WORD FORMAT), ensure you include your name in the title: COURSECODE_MODULE#_ASSIGNMENT_VERSION#_YOURNAME 
E.g. DME03_Module3_Assignment_v3_BOB_BROWN

	I certify that this assignment is my own work and that any material drawn from other sources has been referenced/acknowledged.  
Copyright in assignments remains my property.  I grant permission to the Engineering Institute of Technology (EIT) to make copies of assignments for assessment, review and/or record keeping purposes.   I note that EIT reserves the right to check my assignment for plagiarism.  Should the reproduction of all or part of an assignment be required by EIT for any purpose other than those mentioned above, appropriate authorization will be sought from me on the relevant form.

	Please place an ‘X’ in the box below to indicate that you have read, understood and certify the above statement.  Please include this page with your submission.  Any electronic responses to this submission will be sent to your Moodle account.

	AGREEMENT:
	☒	
	DATE:
	Click here to enter a date.
	
	
	
	
	




Unit 41981 – Use Statics in Engineering
Practical Assignment
Questions
Note to students: Ftool can be downloaded for free from http://www.alis-sol.com.br/ftool/
The manual can de downloaded here: https://webserver2.tecgraf.puc-rio.br/ftp_pub/lfm/ftoolman300-en.pdf

Element 1: Determine reactions to structures and / or parts of a structure problems
	Q1
	Step One 
Using the simulation software Ftool draw a concrete beam of 20m with the following parameters.
· Isotropic
· Rectangular L= 350mm, W = 250mm
· E = 200 000 MPa 
· Point load of 100 applied at x = 0 and x = 20
· Moment of 50kNm applied at x = 15
· Distributed load of 10 kN/m from  x = 5 to x = 15
Find the reactions? Take screen shots once you have completed the above and paste them below.
[image: ]

	A1
	Student Answer

	F1
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐


Element 2: Determine forces in members of a truss
	Q2
	Truss Analysis
A student doing analysis of a truss used the method of joints to determine the forces in the elements AB, AG, BC and EF. The analysis yielded the following results:
AB = 33kN (Tension)
AG = 36kN (Tension)
CD = 56kN (Compression)
BH = 15kN (Tension).
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With the intent to save time, the student decided to use the method of sections to find the forces in elements JI, JE and CD. The calculations yielded the following results: 
JI= 45kN (Tension)
JE = 23kN (Compression)
CD = 34kN (Compression).
a) Using the Educational Software, MD Solids, verify whether the analyses is correct or incorrect for each of the methods used. Write down the values for each based on your verification. The software can be found at: http://www.mdsolids.com/.
b) Based on the results of your analysis why is it not necessary to use the method of sections or the method of joints to find the forces in elements CH, BH and BG.
c) If a force of 15kN is added to node G and I, what method would you use to determine the force in element HI, HC, HD. How would the results in the previous example change? Support your answer with an analysis from MD Solids.
d) If an element is placed diagonally between point D and J in the modified truss, which manual method would you use to determine the forces in the element. Explain your answer.
e) If the truss is modified to the one shown below use the MD Solids software to generate the results of the forces in each member and the reactions.
[image: cid:image003.jpg@01CFE3B8.401FD7B0]

	A2
	Student Answer

	F2
	Assessor Feedback


	Satisfactory
	☐
	
	
	Not Satisfactory
	☐











Element 3: Construct shear force diagrams for loaded beams
	Q3
	Step 1
Vary the area of the beam and Young’s modulus in Question 1, what do you notice happens to shear force diagrams? Why does this happen?
Step 2
Create a cantilever beam with a fixed support at x = 20 maintaining all the loads in the previous example. What do you notice happens to the shear force diagram as well as the reactions? What happens to this diagram if you vary Young’s Modulus (E)?

	A3
	Student Answer

	F3
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐


Element 4: Construct bending moment diagrams for loaded beams
	Q4
	Step 1
Vary the area of the beam and Young’s modulus in Question 1. What do you notice happens to bending moment diagrams? Why does this happen?
Step 2
Create a cantilever beam with a fixed support at x = 20 maintaining all the loads in the previous example. What do you notice happens to the bending moment diagram?

	A4
	Student Answer

	F4
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐






Element 5: Determine the stress and strain in structural members
	Q5
	Stress and Strain in Structural Members
a) Using the module Problem Library -> Axial Deformation->Vertical Axis Members-> Rod Area Specified in the educational software MD Solids calculate the normal stress and elongations in the rods when the load shown below is applied and the other specifications are also present, paste a screen shot of the software. 
[image: ]
b) What will happen to the normal stress and elongation if the area and length are increased by 150% and segment AB is subjected to compression, and BC and CD to tension? Paste a screen shot of the software.

	A5
	Student Answer

	F5
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐


	Q6
	Stress and Strain in Structural Members
Using the simulation software MD Solids and the module Problem Library - > Material Properties -> Stress Strain Curves plot the graph using the values for force and deformation and the other geometric parameters specified in the screenshot below.
[image: ]
Explain how would Young’s Modulus be calculated from the values and the graph? 
Paste a screen shot of the graph plot.

	A6
	[bookmark: _GoBack]Student Answer

	F6
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐


	Q7
	Normal and Shear Stress
Using the simulation software MD Solids and the module Problem Library -> Normal and Shear Stress - > Bar and Pin, calculate the shear stress and normal stress present in the example below when a force of 100kN is applied.
a) Bar dimensions: thickness = 50mm, width = 25mm 
Pin diameter = 45mm
b) What do you notice happens to shear and normal stress when the concept of double shear is introduced?

	A7
	Student Answer

	F7
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	☐
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Typical Mechanics of Materials Questions
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Problem

Compute the elongations for each segment of the axial member and compute
the displacements relative to the support. The areas for each segment are
given.

Problem-solving considerations

Cut free-body diagrams through each segment, assuming tension forces, and
solve for the internal force in each segment. The deformation in an axial
member s given by FL/AE. Compute the deformation in each segment. Sum
the deformations for al segments.

Introduction

This type of axial structure s used to ntroduce concepts of internal forces and
Inormal stress. To compute the internal forces in the axial member, we must cut
a free-body diagram through each segment. Once the intemal force is known, we
can find the normal stress i the segment or we can find the area necessary so
that normal stresses are less than a specified stress Im.

Problems of this type are easier to solve if we adopt a consistent method of
drawing the free-body diagrams. As we construct each free-body diagram, we wil
assume that the internal force in a segment creates tension. A tension force
puls on the surface exposed when we cut through the segmented axial member.
This assumed tension force may act in etther the +y or the - drection,
depending on how we cut the free-body diagram. We incude this assumed
internal force in the equibrium equation and then solve for ts value. If we
compute a postive value, then we know that the segment vil indeed be subjected
Ito tension and that the internal force wil cause the segment to elongate. If we
compute a negative value for the internal force, then we understand that the
segment wil actualy be in compression and that it vl contract.

Calculation

Enter the loads acting on the joints.
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