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Introduction 
 
 Scorpio Gold Corporation has initiated the re-opening of the Caribou Mine located near 
Musquodoboit, Nova Scotia. One of the most important surface installation equipment is the 
sheave on the headframe sheave deck. 
 
 Two sheaves were previously bought by Scorpio Gold Corporation and the maximum 
sheave load rating must be calculated. The sheave ID numbers are DOL 7322-1 and DOL 6657-
1. GLV (Dorr Oliver), the sheaves manufacturer, was not able to confirm this value. GENIVAR 
picked up the mandate and this report shows the results from the sheave certification analysis. 
 

 
Figure 1: Sheaves (ID#: 7322-1 and 6657-1) stored in Ross Finlay’s courtyard 
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Sheave specifications 
 
Owner:    Scorpio Gold Corporation 
 
Mine localization:   Caribou mine, Musquodoboit, Nova Scotia 
 
Manufacturer:    GLV (Dorr Oliver) 
 
Manufacturing date:   February, 1970 
 
Serial numbers:   DOL 7322-1  and  DOL 6657-1 
 
Pitch diameter:   72 inches 
 
Rope diameter:   1 1/8” 
 
Wrap angle:    120o 
 
Maximum fleet angle:   1o 29’ 28’’ 
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Results 
 
 Referring to some preliminary studies and to some discussion with GLV, the most critical 
sheave parts are the spokes and the shaft. Both are made of materials with a yield strength of 207 
MPa. Three critical cases may lead to sheave failure : 
 

1- Stress exceeding the yield strength; 
2- Spoke buckling; 
3- Fatigue failure. 
 

 The preliminary results showed that the most critical case is the spoke buckling which 
occurs with a compressive stress of 172 MPa in the spoke. Therefore, numerical analyses were 
conduct to meet this case and a maximum rope pull of 250 kN (56 200 lbs) has been determined. 
The following pictures show the results based on a rope pull of 250 kN. 
 

  
Figure 2: Sheave global mesh Figure 3: Sheave numerical load 

 

Figure 4: Equivalent stress 
(192.2 < 207 MPa) 

Figure 5: Compressive stress 
(172.2 ≈ 172 MPa) 
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Results analysis 
 
 The sheave design was checked to Nova-Scotia Mine Hoisting Plants, Section 309 (1) 
(c), 326 (1) and 326 (3). A copy of these regulations is enclosed in appendix 1. 
 
 Referring to regulation 326 (3), the maximum rope pull was reduced by 10% to consider 
stress concentration and corrosion effects. Also, a 10% increased to consider impact and 
acceleration effects was applied on the maximum sheave rated load. 
 
 Referring to regulation 326 (1), a safety factor of 4 was used for the analysis. The 
maximum sheave rated load can be calculated as follow : 
 

( )
( )

maximum rope pull 0.90
4

maximum sheave rated load 1.10
=  

 
    where the maximum rope pull is 250 kN  (56 200 lbs). 
  
   
 That equation gives a maximum sheave rated load of 51.13 kN (11 495 lbs).  
 
 
 Referring to the regulation 309 (1) (c), the rope breaking strength for which the sheave is 
designed must be included on the sheave certificate. Considering a rope breaking strength of 560 
kN (126 000 lbs)**, the safety factor on the rope breaking strength is 0.45 (250 kN / 560 kN) 
where the minimum value is 1. 
 
** Value taken from Wire Rope Industries, model Minepro TRI-MAX FS. 
 
 
 
 
 

Conclusion  
 
 The sheave design was checked to Nova-Scotia Mine Hoisting Plants, Section 309 (1) 
(c), 326 (1) and 326 (3). Even though regulations 326 (1) and 326 (3) requirements are met, the 
sheaves DOL 7322-1 and DOL 6657-1 do not comply with Nova-Scotia Mine Hoisting 
Plants, Section 309 (1) (c) and cannot be certified as such.  
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