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STANDARD OPERATING PROCEDURE No. 77 
POINT LOAD STRENGTH TEST 

 

 REVISION LOG  

Revision Number Description Date 

77v0 Original SOP – Vanessa Candida Viterbo 06/28/2005 

77v1 First edits LMK, changed SOP # from 75 to 77 
because 75 is the Specific Gravity SOP 

6/28/05 

 Sent 77v1 to Jack Hamilton to post on Utah website 8/19/05 

77v2 VCV added test procedures, changed form 
spreadsheet. 

03/16/2007 

77v2 LMK made minor edits to new content. 

Finalized by LMK for posting to Molycorp 
project website and to send to George 
Robinson for lab audit 

4/4/07 

77v3 Editorial by SKA 10/28/08 

  

1.0 PURPOSE AND SCOPE 

This Standard Operating Procedure (SOP) is based on International Society for Rock 
Mechanics - Commission on Testing Methods – Working Group on Revision of the Point 
Load Test Method - Suggested Method for Determining Point Load Strength (to replace 
original document published in 1972) (Appendix I) and provides technical guidance and 
procedures that will be employed measuring the Point Load Strength Index test for the 
strength classification of rock materials of weathered rocks from the Molycorp Rock 
Piles. This SOP addresses equipment, procedures, and personnel responsibilities.  
 
2.0 RESPONSIBILITIES AND QUALIFICATIONS 

The Team Leader and Characterization Team will have the overall responsibility for 
implementing this SOP. They will be responsible for assigning appropriate staff to 
implement this SOP and for ensuring that the procedures are followed accurately. 
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All personnel performing these procedures are required to have the appropriate health and 
safety training. In addition, all personnel are required to have a complete understanding 
of the procedures described within this SOP, and receive specific training regarding these 
procedures, if necessary.  
 
All environmental staff and assay laboratory staff are responsible for reporting deviations 
from this SOP to the Team Leader.   
 
3.0 DATA QUALITY OBJECTIVES 

This SOP addresses objectives 3, 4 and 9 in the data quality objectives outlined by 
Virginia McLemore for the "Geological and Hydrological Characterization at the 
Molycorp Questa Mine, Taos County, New Mexico”. 
 
These objectives are listed as follows, respectively: 
 

• Determine if the sequence of host rock hypogene and supergene alteration and 
weathering provides a basis to predict the effects weathering can have on mine 
rock material. 

• Determine how weathering of the rock pile affects the geotechnical properties of 
the rock pile material. 

• Determine if the geotechnical and geochemical characteristics of the bedrock 
(foundation) underlying the rock piles influences the rock pile stability. 

 
4.0 RELATED STANDARD OPERATING PROCEDURES 

The procedures set forth in this SOP are intended for use with the following SOPs:  
 
SOP 01 Data management (including verification) 
SOP 02 Sample management (chain of custody) 
SOP 05 Sampling outcrops, rock piles, and drill core (solid) 
SOP 06 Drilling, logging, and sampling of subsurface materials (solid) 
SOP 09 Test pit excavation, logging, and sampling (solid) 
SOP 22 Analytical data validation 
SOP 35 Volumetric moisture content 
SOP 36 Sample preservation, storage, and shipment  
 
The procedures set forth in this SOP are also intended for use with the Molycorp drill 
plans and sampling plans. 
 
5.0 EQUIPMENT LIST 

The following materials are required to perform the point load test: 
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• The point load testing machine consist of a loading system, a system for 
measuring the load required to break the specimen and a system for measuring 
the distance between the two platens contact point. 
o The loading system is comprised of a loading frame, a pump, a hydraulic 

ram, and the platens. The platen-to-platen clearance that allows testing of 
rock specimens in the required size range is from 15-100 mm. The loading 
capacity should be sufficient to break the largest and strongest specimens 
to be tested. The test machine should be designed and constructed so that 
it does permanently distort during repeated applications of the maximum 
test load, and so that the platens remain co-axial within ±0.2 mm 
throughout the testing. Spherically-truncated conical platens, 60º cone and 
5 mm radius spherical platens tip are used and should meet tangentially. 
The platens should be of hard material such as tungsten carbide or 
hardened steel so that they remain undamaged during testing. 

o The load measuring system, for an example a load cell or a hydraulic 
pressure gauge or transducer connected to the ram, should permit 
determination of the failure load required to break the specimen. 
Measurements of the failure load should be irrespective of the size and 
strength of specimen that is tested (an accuracy of 5% of the failure load). 
The system is to be resistant to hydraulic shock and vibration so that the 
accuracy of readings is not adversely affected by repeated testing. A 
maximum load indicating device is essential because failure is often 
sudden and can be recorded after each test. 

o The distance measuring system, for example a direct reading scale or 
displacement transducer is to permit measurement of the distance between 
specimen-platen contact points and should be irrespective of the size of 
specimen that is tested (an accuracy of 2% of the distance between 
specimen-platen contact points). The system is to be resistant to hydraulic 
shock and vibration so that the accuracy of readings is not adversely 
affected by repeated testing. The measuring system should allow a check 
of the “zero displacement” value when the two platens are in contact, and 
should preferably include a zero adjustment. An instrument to measure the 
width of specimens for all except for the diametral test. 

• Saw (cutting) or chisel (splitting) to prepare samples 
• Timing device, such as a watch or clock with a second hand 
• Miscellaneous apparatus (including a brush) 
• Gloves, safety glasses, dust masks 
• Envelopes and plastic bags for samples 
• Weatherproof labels and indelible pen 
• Brush for cleaning rocks and wire baskets 
• Rock hammer 
• Forms for recording data (Appendix II) 
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6.0 TEST SAMPLES 

Transport samples from the field in a manner that retains the natural water content, i.e. in 
Ziploc bags.  The sample for the Point Load test should be defined as a set of rock 
specimens of similar strength for which single Point Load Strength value is to be 
determined. The test samples of rock core or fragments is to contain sufficient specimens 
conforming to the size and shape requirements for the three different test (diametral, axial 
and block irregular lump testing). For routine testing and classification, specimens should 
be tested either fully water-saturated or at their natural water content.  
 
The diametral test requires core specimens with length/diameter ratio greater than 1.0. 
 
The axial test requires core specimens with length/diameter ratio of 0.3 -1.0. Long pieces 
of core can be tested diametrically to produce suitable lengths for subsequent axial testing 
(provided that they are not weakened by this initial testing); alternatively, suitable 
specimens can be obtained by saw-cutting or chisel-splitting.  
The block and irregular lump tests require rock blocks or lumps of size 50 ± 35 mm and 
of the shape shown in Appendix I. The ratio height/width should be between 0.3 and 1.0, 
preferable close to 1.0. Specimens of this size and shape may be selected if available or 
may be prepared by trimming larger pieces by saw or chisel-cutting. 
 
There should preferably be at least 10 tests per samples, more if the sample is 
heterogeneous or anisotropic. 
 
7.0 POINT LOAD STRENGTH TEST PROCEDURE 

1. Fill out chain of custody forms. 
2. Open the relief valve on the hand pump. 
3. On the load measuring gage press and hold the “Mode” key until the reading starts 

flashing. Release the “Mode” key, press the “Enter” key until the reading becomes 
0.0. 

4. It is necessary to select Peak Hi mode before starting the test. Therefore, press and 
hold the “Mode” key until the reading starts flashing. Release the “Mode” key”, and 
then press it again once more. The display will read “Hold”, then press “Enter” key 
once, the display will read “No H”. Using the “K ”keys to select “H Hi” (Peak High 
Hold). Press “Enter” key to accept the selection. 

5. Close the pump relief valve, insert the specimen in the testing machine and close the 
platens to make contact: 
5.1. for a diametral test make contact along a core diameter, ensuring that the distance 

between the contact points and the nearest free end is at least 0.5 times the core 
diameter 

5.2. for an axial test, make contact along a line perpendicular to the core end faces (in 
the case of isotropic rock, the core axis) 

5.3. for block and irregular lump tests, make contact with the smallest dimension of 
the lump or block, away from the edges and corners 

6. Record the distance between platen contact points, ± 2%. 
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7. Record the smallest specimen width perpendicular to the loading direction, ±5%. If 
the sides are not parallel, then the width is calculated (formula in Section 10.0). 

8. Steadily increase the load such that failure occurs between 10 and 60 seconds 
9. Record the failure load. 
10. Reset the PEAK value before each test, by pressing and holding the “Mode” key until 

starts flashing. Release the “Mode” key, then press “Enter”, hold momentarily then 
release. 

11. Repeat items 5 through 10. 
12. Retain the sample to archive after testing. 
 
8.0 DOCUMENTATION  

Data are recorded on Point Load Test Data Sheets (see Appendix II) and then the data is 
entered into the Molycorp database.   
 
9.0 QUALITY ASSURANCE/QUALITY CONTROL  

NMBGMR will archive all samples for future studies. 
 
10.0 DATA ANALYSIS AND CALCULATIONS 

Calculate width W for non-parallel sides: 
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where: 
W1 = upper surface width of rock specimen; 
W2 = lower surface width of rock specimen; 
 
Calculate the corrected Point Load Strength Index (Is): 
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 , 
where: 
Is50 = point load strength index, MPa or psi; 
P = Failure load in MN or lbf (maximum pressure x jack piston area) 
D e2 = Equivalent core diameter for a irregular rock lump in meter or inches (De 

2 = D2 for 
diametral tests)  
 = 4A/π for axial, block lump tests, and 
 A= WD = minimum cross sectional area of plane through the platen contact points. 
W = minimal cross sectional width of the plane through the platen contact points, (m) 
D = minimal cross sectional distance of the plane through the platen contact points, (m) 
F = Size Correction Factor = (De/50)0.45 
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APPENDIX I. International Society of Rock Mechanics (ISRM) – 
SUGGESTED METHOD FOR DETERMINING POINT LOAD 
STRENGTH 
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