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QUESTION 1







          [40 marks]

(a)  Define the terms “hyetograph”, “Hydrograph” and “IDF curves”.

 (6 marks)

(b)  Explain the difference between uniform and non-uniform flows in open channels.

 (6 marks)

(c)  Estimate total discharge and compound (effective) Manning’s roughness of the channel given in Figure 1, if the bed slope is 0.0025. 



(16 marks)

(d)  Estimate the mean hydraulic depth of the compound channel (Figure 1) and decide whether the flow is super critical or sub critical.  


(12 marks)
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Figure 1

QUESTION 2  






                  [45 marks]

(a)  Load bearing piles can be classified into two areas.  What are the two areas? Describe in detail the the process used to form a driven cast-in-situ concrete pile.  Include sketches of each stage of construction.




 [5 marks]

(b)  When earth or rock is removed, the newly excavated sides almost invariably need temporary support or battering to a safe angle.  Explain why and explain the term “angle of repose”.





                       [5 marks]
(c)  Ground movements may be caused by consolidation settlement.  Briefly describe the process of consolidation in saturated fine-grained soils and why time is an important consideration.          
                                   [5 marks]

(d)  Short level survey pegs have been inserted in the ground for control of a construction site in Adelaide on a highly plastic, and unsaturated, deep clay soil profile.  The construction requires a tolerance of within 5 mm. The pegs will be needed for 6 to 12 months. A layer of siltstone (rock) exists at a depth of 6 m within the soil.

What level of movement of the pegs might you expect and what type of bench mark would you recommend.  Make a sketch of a suitable and practical bench mark.  A layer of siltstone (rock) exists at a depth of 6 m within the soil.                       [7 marks]

(e) A level survey has been conducted over a 20 m length of a full masonry (brick) wall at the base of the wall.  The reduced levels are depicted in Figure 2.  Determine the deflection ratio for the wall and comment on the possibility of the wall being cracked.  For a wall such as this an allowable deflection ratio of 1 in 800 is applicable.  
                                   [7 marks]
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Figure 2

(f)  What types of movement might be experienced by a gravity retaining wall and how could these movements be minimised?  What types of soil earth pressures are involved?                                                                                                        [5 marks]

(g)  Earthworks require physical re-working of soil to compact the soil.  How does compaction alter the soil?  What controls are needed to get the best compaction?



                                   [5 marks]

(h)  When water flows through soils, boiling, piping or erosion can occur.  Under what circumstances is the likelihood of such erosion occurring?  What can be done to prevent it?
                                   [6 marks]

QUESTION 3 
                                [15 marks]
(a)  Describe the major considerations for the design of a flexible pavement.  Do cars have much impact on structural pavement design?   

  [5 marks]

(b)  Explain the term “sprayed seal”, how it is constructed over a basecourse.
The average least dimension of the aggregate in a spray seal pavement is important.  Why?
[4 marks]

(c)  Under what conditions might a gap-graded asphaltic concrete be employed?











  [3 marks]

(d)  What would a CBR of 100% represent? 




  [3 marks]

























GENERAL INSTRUCTIONS TO CANDIDATES:	


Lecturers:            D. A. Cameron and G. Hewa	


Reading Time:    10 mins


Exam Duration:    2 hours





1.  Open book exam


2.  Marks are indicated (total = 100)








1

4

