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Mid Term Exam fall 2003
Duration: 50 minutes, total of 65 pts
Name:____________________________
Closed book, show all work, answer all questions, clearly state all assumptions made and values from charts or tables.  (write clearly, use erasers)
[image: image1]Question 1: Scraper production

Consider a reclamation project that uses scrapers to re-contour a plot of land with material reserved in a stockpile.   The reclamation material has the following average properties:
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3,100 lb/bank cubic yard (bcy)

· 20% swell = (1 – bcy/lcy)
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Figure 2: Production loaded (time in minutes) for 631E series II
A surface area of 1.5 square kilometers (1 km2 = 1,195,990 yd2) are to be reclaimed.  A layer of no less than 1.5 feet thick is to be laid-down.  The work is to be completed in 1 year.   The local equipment rental company only has the 631E  series II, and it is uneconomical to import any others.  It has a struck capacity of 21 cy.  The average haulage profile is seen in the accompanying diagram.  The loading time is 1 minute and dumping time 0.75 minute, delay time per cycle is 0.5 minutes.  The contractors work on average for 6 hours a shift in an 8 hour shift.  There are two shifts a day and 200 work days per year.  The mechanical availability is 75% and utilization 80%.  The material is compacted at the dump point by the equipment wheels by 10% of the loose density (compacted % = (1 – compacted cy /  lcy)

[image: image2]Figure 3: Production timing empty

a) What is the annual bank cubic yardage of the stockpiled material required to complete this project? (10 points)
b) What is the cycle time to complete the work? (15 points)

c) How many scrapers would be required to complete the work on time? (10 points)
Question 2: Loading
A Mining company has recently purchased a used loading shovel.  The specification sheets suggest that optimally, the shovel can be equipped with a 45 cy (heaped) dipper when loading material of density of 2500 lb/cy, a fill factor of 85% and a swell factor of 45%.  

a) give the tonnage (short) of bank materials removed from the bench in a typical bucket load. (6 pts)
b) How many passes would be required to fill a 320 ton truck? (5 pts)
Question 3: Loading dynamics

Contrast the following loading dynamics, discuss at least 2 per method (for example, double backup should have 2 advantages and 2 disadvantages: (24 pts)
	
	at least 2 per method

	Loading method
	Advantages
	Disadvantages

	Double back-up
	______________________________________________________________________________________________________________________________

	______________________________________________________________________________________________________________________________


	Single back-up
	______________________________________________________________________________________________________________________________

	______________________________________________________________________________________________________________________________


	Drive by
	______________________________________________________________________________________________________________________________

	______________________________________________________________________________________________________________________________
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