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Examination Date
22 November 2005
Examination Time 
2.00 pm
Length of Exam
3 hours
	Examination Venue:
	Ridley Centre


	Instructions to Candidates



	1. All students must do Question 1.  Then choose two more questions from Q 2, 3 and 4. I will only mark three questions for each student.
2. Marks for questions are shown in brackets.
3. You may use the following books/information:
· SAA HB2.2 – Australian Standards for civil engineering students Part 2: Structural Engineering 2003 edition 
· Smorgon Steel “Your Guide to Steel Reinforcement” photocopy
· A total of 2 double sided A4 pages with any notes, formulae, information etc you desire to include



Conduct in examinations
Examination procedures

· Students will be allowed a designated reading time prior to the published starting time for the examination.

· No writing in the examination booklets is permitted during the reading time. However, during this period students may complete attendance slips, make notes on loose-leaf paper provided, and fill in details required on the front cover of examination booklets.

· Every student shall fill in the attendance slip where provided. Students will display their student identification card, or an alternative form of photographic identification acceptable to the invigilator. Students who are unable to provide such proof of identity will be permitted to proceed with the examination but will be required subsequently to provide proof of identity. Students holding an ENTEXT card or Access Plan should display the ENTEXT card or Access Plan in addition to their identification card.
· No student shall commence writing answers until authorised by the chief invigilator. All students shall cease writing when instructed by the chief invigilator. At the conclusion of the examination all students shall remain seated until all examination booklets have been collected.

· No student will be permitted to enter the examination room more than 30 minutes after the published starting time.

· No student shall leave the examination room before 30 minutes have elapsed from the published starting time or during the last 30 minutes of any examination.

· After the published starting time a student may leave the examination room temporarily only with the consent of the chief invigilator, and shall be adequately supervised during this period.

· Any student who wishes to leave the examination room, except temporarily, must hand to the invigilator all examination booklets. The invigilator must endorse the booklets as correctly identifying the student.

· A student must not take into the examination room any books, dictionaries, calculators, mobile telephones, personal digital assistants, notes, or other documents, devices or personal items except those specified in the Course Information Booklet (see clause 5.4 c) and authorised by the examiner.

· During an examination no student shall speak to or communicate with any other student.

· During the examination no student will give to or receive from any other person any form of assistance, academic or otherwise.

· No student shall bring into, or remove from, an examination room any examination answer booklet or examination attendance slip.

· Where a student is disrupting the examination, the student may be summarily dismissed from the examination room at the discretion of the chief invigilator.

· Exceptions to the above procedures may be made only with the prior approval of the Director: Student and Academic Services.
Breaches of examination procedures

· Any student who breaches these examination procedures will be guilty of misconduct.

· If misconduct is detected, the invigilator will inform the student at the completion of the examination that the misconduct will be reported.

· The invigilator will document the incident using the Incident Report proforma, and will provide a copy of this report to the Head of School/Dean: Whyalla responsible for the course, within 5 working days of the incident. The Head of School/Dean: Whyalla will investigate the incident.

· Where the Head of School/Dean: Whyalla concludes that no misconduct was involved, no further action will be taken and no record of the investigation will be placed in the student's file.

· Where the Head of School/Dean: Whyalla concludes that the action of the student was an example of inadvertent misconduct, the student will be counselled by the Head of School/Dean: Whyalla, and a note to that effect will be placed in the student's file.

· Where the Head of School/Dean: Whyalla concludes that the action of the student constitutes deliberate misconduct, the Head of School/Dean: Whyalla may determine that the appropriate penalty is the first penalty specified in clause 9.28 below. 
If the Head of School/Dean: Whyalla makes such determination and if the student admits to misconduct and agrees to imposition of the first penalty specified in clause 9.28 then:

a the Head of School/Dean: Whyalla will prepare a written statement using the proforma (Investigation Report - PDF staff access only) setting out the findings on the facts, referring to the evidence or other material on which the findings were based, noting the student's admission of misconduct and setting out the penalty imposed, the reasons for its imposition, and the student's agreement to its imposition.

b the Head of School/Dean: Whyalla will, within 10 working days, provide a copy of the Investigation Report to the student, the relevant Pro Vice Chancellor, the Head of School/Dean: Whyalla, the Division Manager and the Director: Student and Academic Services; and

c a copy of the Investigation Report will be retained in the student's file and the Head of School/Dean: Whyalla will issue a reprimand to the student.

· Where the Head of School/Dean: Whyalla concludes that the case involves deliberate misconduct and either:

a the student does not admit to misconduct; or

b the student does not agree to accept the first penalty prescribed in clause 9.28 below; or

c the Head of School/Dean: Whyalla or the student believes that the first penalty prescribed in clause 9.28 below is not appropriate; then the Head of School/Dean: Whyalla shall establish a formal inquiry.

QUESTION 1 – Compulsory, all students must attempt this question

Consider the plan of the reinforced concrete floor shown below.  The floor slab is 150 mm thick and is supported on T- and L-beams.  The slab is continuous over the T-beams and unsupported along the 16 m edges.  The T- and L-beams are simply supported.  The stem of the T-beam is 350 mm wide and 500 mm deep (i.e. total beam depth = 650 mm). The imposed live load is 5 kPa and the superimposed dead load due to floor covering and air-conditioning is 1 kPa (in addition to slab and beam self-weight). Ignore any slab steel reinforcement in all calculations.
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f’c = 32 MPa

Exposure classification = A1

fsy = 500 Mpa

(a)
For any of the T-beams, determine the design values of the uniformly distributed dead (g) and live (q) loads in kN/m.  Find the maximum design moment, M* at midspan and determine the area of tensile steel required (Ast).  Express Ast as a number and size of bars.  Use first principles of force and moment equilibrium for your calculations, and show that the beam is ductile.












[20 marks]

(b)
For the same beam, find the maximum design shear, V* and determine the shear reinforcement required (size and spacing of ligatures). You may assume that θv = 45 degrees.











[10 marks]

(c)
If you provide the same steel you determined for Ast in part (a) as compressive steel (Asc) determine the capacity ΦMu of the double reinforced beam. Assume depth to compressive steel is 50mm. Use strain and force diagrams to explain your answer.  (Hint: Take the first trial for neutral axis position through the compressive steel.) Do no more than 2 trials.












[10 marks]

Total = 40 marks

ATTEMPT TWO OF THE FOLLOWING THREE QUESTIONS – YOUR CHOICE – (but I will only mark 2 of them, so don’t try all 3 to get more marks)

QUESTION 2

The beam below is simply supported over a span of 6.5 m.  It supports a dead load (including self weight of the beam and slab) of g = 30 kN/m and a live load, q = 20 kN/m. Ignore slab reinforcement. It does not support masonry partitions of tiles.
Assume:

· f’c = 32 Mpa

· (s = 0.7 and (l = 0.4

· centre deflection = 
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· centre-line of reinforcing bars is 50 mm from both top and bottom surfaces.
· Exterior environment, temperate inland


Using the simplified calculation method of Code Sec. 8.5.3 calculate the total long term deflection, and show whether it complies with code limits. How could this deflection be reduced without increasing the beam size?

Total = 30 marks

QUESTION 3

Determine suitable dimensions and reinforcement for the square pad footing supporting an isolated column with geometry and loads as shown below.  State any assumptions you make in your analysis and verify that they are reasonable.

a)
Assume:

· Uniform bearing pressure over the total area of the footing.

· Allowable bearing pressure, q = 200 kPa.

· f’c = 25 Mpa, Exposure category A2, (s = 0.7, fsy = 500 Mpa

· Ignore any bending moment due to eccentricity, i.e. assume M*v = 0.

[22 marks]

b)
For the reinforcement you have determined, what is the minimum length of bar that must be anchored in the concrete before it carries the maximum moment at the face of the column?  (Treat the footing as a slab)
[8 marks]


Total = 30 marks

QUESTION 4

The flat slab shown below has 400 mm diameter columns with no drop panels, column capitals or edge beams. The diagram shows one-quarter of a two-way flat slab floor.
The slab is in an office building and supports a live load of 3 kPa and a superimposed dead load of 0.5 kPa (i.e. in addition to the slab self weight).  All internal partitions are of light frame, flexible construction and the slabs will be carpeted (i.e. no tiles).

a) Determine the depth, D of the slab in accordance with the deemed to comply span-to-depth ratio method. [Hint: To estimate self-weight assume D will be at least 220 mm or more. Do not do more than one trial of depth.  If you get stuck, take D = 220 mm and continue to part b].

[11 marks]

b) Determine the total static moment Mo in the given bending direction for Panel A. Distribute the moment to column strips and middle strips in negative and positive moment regions of the panel (draw a diagram).  Use the Simplified Method of Sec 7.4 and Table 7.5.5.

[12 marks]

c) Check that the slab depth you have determined is also adequate for punching shear for the columns supporting panel A.  Assume M*v = 0 and assume the ultimate load on the column is 400 kN.

[7 marks]
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Total = 30 marks

If you are required to use a calculator, please note the make and model here:





Calculator Make:





________________________________


Calculator Model:





____________________________________
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