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CLOSED BOOK QUESTION     Please answer Question 1 in a separate book      
QUESTION 1     







          [20 marks]
(a)  What is the purpose of a prime? What functions does it perform? What extra function does a primerseal perform?  Give an example of a situation where you would use a primerseal in preference to a prime.
(b)  If you had a bitumen sprayer containing 5000 litres of bitumen and 50 litres of kerosene, what would you use it for?  If you wanted to use it for a prime, how could you change it and with what? How much of this new material or additive would be needed?
Note: A long essay is not required.
(c)  A pavement design requires 310 mm of asphalt over unstabilized crushed rock. What layers would you use to achieve this? Give the mix size and the layer depths for each and the reason for your choice.
Hint:  Provide the answer in the form of the cross-sectional sketch

(d) You are in charge of a proiject to resurface a large section of the Dukes Highway near Keith (200 km Southeast of Adelaide).  You will need 20,000 tonnes of AC14 over a 60 day period.  What kind of asphalt plant would you choose for the job?  What disadvantage/s would you need to watch out for with this type of plant on this job?  
(e)  A new road alignment is being constructed 250 km north of Adelaide (see attached sketch).  The new roads are shown hatched.  The traffic can use the existing alignment until the work on the new road is completed, but the old sections between A and D, and D and C, will then be abandoned.  The traffic volume is not expected to change after the new work is completed.  The pavement is local unstabilized, crushed rock.  What sealing system/s would you select for this road?  State the reasons for your choice, stating any assumptions that you might make.
Hint: Tabulate your answer
Figure 1 for Question 1e

Please answer all remaining questions in a separate book 

PART CLOSED BOOK: 2 A4 sheets of hand-written notes permitted
QUESTION 2   






   
     
[28 marks]

(a)  A cantilevered sheet pile wall, 10 m in total length, is required to support 5 m depth of soil after dredging.  The soil has the following properties; c′ = 0,  mobilized angle of friction, (m′ = 32( (Ka = (1/Kp) = 0.3) and bulk density, ( = 20 kN/m3. There is no water table to consider.  There is a surcharge of 5 kPa on the surface of the backfill.  Estimate thrusts and set up the moment equation to check sufficiency (don’t calculate).  

Hint: in design after the embedment depth is found, it’s increased by 20%.










         
 [10 marks]

(b)  Describe EITHER the shrink-swell test or a method of measurement of suction; discuss the general test procedure, the equipment and materials and the measurements needed to determine EITHER the reactivity index or suction. If you are answering the suction question, state what type of suction is measured.










             
   [7 marks]

(c)  A site in Perth has been classified as “H”, as it has been estimated that the design site surface movement is 60 mm.  The depth of suction change for Perth is 3 m and the design surface suction change is 1.2 pF.  What is the average instability index of the soil profile in % per pF? 



      


   [5 marks]
(d)  Refer to the excerpt from program SLOG below from the beam design section of the program: the trial beam was reinforced with F72 (198 mm2/m) in the slab and 4Y16’s top and bottom. The beam width was 300 mm.

· What section properties do the second and third lines represent (underlined words)?

· Suggest how this trial footing might be improved.  


      
   [6 marks]

	

	Centre Heave


	Edge Heave



	Required Beam Depth

(mm)
	475
	300

	Ultimate/Working Moment 


	2.03
	6.27

	Ultimate/Cracking Moment


	2.56
	4.23

	I eff 

(109 mm4)
	3.52
	1.40

	Area of Steel Input or

Value for Mu/Mcr > 1.20
	1206
	804


QUESTION 3

     





          [24 marks]    
Answer either (a) or (b):      





             [9 marks]
(a)  How does a ring dyke tailings dam differ from an earth dam used to form water reservoirs?  Discuss the types of constructions, common materials of construction, internal drainage provisions and the general stability of such dams. 
















OR

(b)  Why is it important to control seepage patterns in tailings dams?  What might be the major consequence of failing to control seepage?  Describe with the aid of sketches how effective drainage of a “centreline” constructed tailings dam may be achieved.










(c)  The stability of the slopes of an earth dam have been determined for the following conditions (the factors of safety from the analyses are included):
•
completion of construction, factor of safety = 1.4

•
full reservoir, 

factor of safety = 1.6

•
rapid drawdown, 

factor of safety = 1.1

Comment on the acceptability or otherwise of the factors of safety, reasoning why the levels may or may not be acceptable  Note that the likelihood of a rapid drawdown to the design level is once every 35 years. 
      

   


   [8 marks]
 

(d)  A site has been chosen for a city’s next sanitary landfill.  A water table exists at a depth of 15 m and the soil above it is a mixture of sand and clay, with moderately high permeability.  Discuss the current engineering options for protecting the water table.  





                           


   [7 marks]
QUESTION 4 




     


          [28 marks]
Answer either (a) or (b): 



     


             [7 marks]
(a)  What is meant by the term Pavement Management System (PMS)? What are the objectives of a PMS?  Name the main components and significant sub-components of a PMS, and very briefly indicate their functions or purpose. 








OR

(b)  Discuss how pavements may be assessed for structural adequacy using their deflection under load. Describe at least one form of the equipment used to obtain the deflection characteristics.



(c)  In pavement engineering terms, what is an ESA? What use does it achieve? In AUSTROADS 2004, the term, SARx has been introduced, where x = a, c or s.  What does the term mean (and the 3 subscripts)? How does SARc relate to ESA?










             [6 marks]

(d) A pavement with a light seal coat has a basecourse 150 mm thick and a compacted subbase of total thickness of 250 mm.  What traffic loadings in ESA’s could it withstand if the CBR of the subgrade soil is 5.  How much additional traffic can be tolerated if the CBR happened to be improved to 8%? Refer to the design chart below.







      


   [6 marks]
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(e)  Can a basecourse have a CBR greater than 100%?  What would this mean?  Briefly describe how a CBR is determined.



             [5 marks]

(f)  How does “resilient modulus” differ from Young’s modulus? Why is it preferred in         pavement engineering?
   






   [4 marks]

1. Question 1 (20% of total – 30 to 35 mins) is closed book and must be attempted before the remaining questions.


2. Two A4 sheets of notes are permitted for Questions 2 to 4.  These will be inspected by the examiner during the exam and can only be used after Question 1 is handed up.


3.  Marks for questions are shown in brackets.  Total is 100.
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