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Question1
(a) The density of ANFO is 0.92 g/cm3 and to charge a 51 mm diameter hole in a stope for blasting, ANFO is pumped to fill 2/3 of the whole length and the remaining part is stemmed. If the Whole length is 3.4 m, what is the linear charge density? If 10 such holes are required to liberate 50 m3 of ore in situ, what will then be the powder factor?








[10]
(b) Discuss any TWO methods used for testing the strength of mining explosives.


















[10]
Question 2

(a) Explain the meaning of dynamic pressure desensitization in the burn cut during underground development blasting and list the factors that causes this dynamic pressure desensitization.      







[6]
(b) Discuss how energy is lost in ANFO with incorrect fuel oil content 




















[4]
(c) Explain how borehole pressure and critical diameter influence the ultimate choice of an explosive.











[4]
(d) Discuss the following special types of explosives
i. Permitted explosives
ii. Seismic explosives
iii. Over-break Control Explosives.













 





 







[6]                                                                           
 \

Question 3
(a) The major portion of the blast charge in a cut blast hole fragments and displaces the rock towards the relieve hole(s). Discuss therefore the mechanisms by which the displacing rock fragments.             [9]
(b) 

Discuss the composition of a safety fuse and also indicate the associated speeds and colour codes for the different types of safety fuse.

[6]  
(c)  Explain how the Schmidt Hammer Rebound hardness test 
can be used to assess the powder factor in blasting operations.





[5]
Question 4

(a) Discuss the ZND theory of detonation.








[5]                                                                                                                   
(b)  An underground mine is to drill 76 mm diameter drill holes to be charged with pumpable emulsion of density 1.18 g/cc. If a powder factor of 0.9k g/m3 is to be utilised, what will be the ring burden and toe spacing?      
[5]                                                                                      
(c) Discuss how you would compute the number of holes required for a shaft sinking blast pattern and also outline the blast patterns commonly used. [6]
(d) Sketch a clearly labelled electronic delay detonator and a relay 


[4]   
Question 5

(a) Discuss the rock breaking approach in Vertical Crater Retreat mining system’s ore extraction areas.










[6]
(b) With the aid of sketches, describe the structure of water gels and Emulsions



















[6]
(c) Outline the sources of flyrocks and the mitigation measures.     
[5]
(d) What are primadet systems
?










[3]
END OF QUESTION PAPER
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INSTRUCTIONS


 Answer all  Questions 


Total marks 100


All questions carry equal marks
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