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• A literature review was conducted to identify classical references for mining method selection in 
response to action item #GS-3 (Resolution Geology/Subsidence Working Group Meeting 
2/11/2020).

• Selection of a feasible mining method requires the comparison of the characteristics of the 
deposit with those essential for different mining methods

• In general, most selection techniques deal primarily with:

1. The physical and geologic characteristics of the deposit

2. The ground conditions of the hanging wall, footwall and ore zone

Introduction
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• A literature review was performed to identify techniques for mining method selection

• The following are common classical references for mining method selection:

1. Boshkov and Wright

2. Hartman

3. Morrison

4. Laubscher

5. Nicholas

6. KDI & KMI 

Selection Method Techniques



GEOMECHANICS ● HYDROGEOLOGY ● MICROSEISMICS      MINING ● CIVIL ● ENERGY ●
●

4

• The classification system 
proposed by Boskov and Wright 
(1973) is one of the first 
qualitative classification 
schemes developed for 
underground method selection. 
Therefore, their system 
assumes that the possibility of 
surface mining has already 
been eliminated.

• The results of this classification 
scheme results in four methods 
that may be applicable.

Boshkov and Wright
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• Hartman (1987) 
developed a flow chart 
selection process to 
identify the mining 
method based on the 
geometry of the 
deposit and the 
ground conditions of 
the ore zone. This 
system is similar to 
the Boshkov and 
Wright method but is 
aimed at more specific 
mining methods.

Hartman
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• Morrison (1976) 
developed a 
system using 
general definitions 
of ore width, 
support type and 
strain energy 
accumulation

Morrison
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• Laubscher (1981, 1990) 
developed a selection 
process based on his 
rock mass classification 
system. Laucher’s
scheme is aimed at 
mass mining methods, 
primarily block caving vs 
stoping, with his main 
emphasis being on 
caveability. 

Laubscher

~300
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• Nicholas (1981) developed 
a quantitative classification 
system. The system relies 
on a series of steps that 
classify:

1. The ore geometry and 
grade distribution

2. The rock mechanics 
characteristics of the ore 
zone, HW and FW

3. Numerical ranking 
based on addition of 
scores

4. Using a weighting factor 
of the categories

Nicholas
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Nicholas cont’d 
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Nicholas cont’d
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Mining Method Geometry/Grade Distribution
Rock Mechanics Characteristics

Total un-weighted Grand TotalOre HW FW
Open Pit Mining 14 10 to 11 10 to 11 10 to 11 44 to 47 37 to 39.3
Block Caving 16 10 to 7 9 to 7 8 to 9 43 to 39 37.2 to 33.1
Sublevel Stoping 12 -46 to 6 -46 to 6 3 to 5 -77 to 29 -69.3 to 25.3
Sublevel Caving 15 6 to 9 8 to 7 5 to 7 34 to 38 29.9 to 33.1
Longwall Mining -143 7 to 4 9 to 7 9 to 10 -118 to -122 -124.3 to -128.4
Room and Pillar Mining -46 4 to 7 4 to 7 6 to 8 -32 to -24 -35.8 to -29.4
Shrinkage Stoping 12 6 to 8 9 to 7 7 to 8 34 to 35 28.7 to 29.6
Cut and Fill Stoping 7 8 to 7 8 to 7 10 to 8 33 to 29 26.4 to 23.6
Top Slicing 13 6 to 7 9 to 7 7 to 8 35 to 35 29.7 to 29.6
Square Set Stoping 7 9 to 6 8 to 7 10 to 8 34 to 28 27.4 to 22.6

Nicholas cont’d
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• Nieto (2010) developed a 
selection method based on 
defined field key deposit 
indicators (KDI) and 
comparing them to the 
KDIs that are favorable to a 
series of mining methods 
considered. 

• Key mining method 
indicators (KMI) are used 
to further complement KDI 
rankings by analyzing 
every method’s KMI 
performance based on the 
expected productivity of the 
mining operation being 
considered. 

• This method was modified 
after Harmann and 
Mutmansky, 2002)

KDI & KMI
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KDI & KMI cont’d
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KDI & KMI cont’d
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Open Pit Top 
Slicing

Block 
Caving

Sublevel 
Caving

Sublevel 
Stoping

Shrinkag
e 
Stoping

Square 
Set 
Stoping

Boshkov and Wright X X X X
Hartman X
Morrison X X X
Laubscher X
Nicholas X X X
KDI & KMI X

Summary

All of the mining method techniques arrived at similar conclusions, with Block Caving as the preferred 
mining method.
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Donna Morey

From: Peacey, Victoria (RC) <Victoria.Peacey@riotinto.com>
Sent: Wednesday, March 18, 2020 12:51 PM
To: Rasmussen, Mary C -FS
Cc: Chris Garrett; Donna Morey
Subject: Response to Action Item #GS-3 - Geology/Subsidence - Literature Review
Attachments: Literature Review Mining Method Selection.pptx

EXTERNAL: This email originated from outside SWCA. Please use caution when replying.  

 

Hello Mary, 
 
In partial response to action item GS‐3, please see the attached literature review on mining method selection conducted 
by Itasca. I will submit the remaining GS‐3 action items separately (information on health and safety, Magma Copper 
operations, etc…). 
 
Thanks, 
 
Vicky Peacey  
Senior Manager Permitting and Approvals  
 

 
102 Magma Heights 
Superior, AZ 85173, United States 
T: +1 520.689.3313 M: +1 520.827.1136 
Victoria.peacey@riotinto.com www.resolutioncopper.com 
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