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The failure of the tailings dam at Meniespruit highlighted the uncertainties concerning the 

strength and stability of such dams. Owing to the theory, a tailings dam would remain stable 

at a slope equal to the material's internal angle of friction and is thus designed accordingl y. In 

practice however, it was found that these structures remain stable at slopes greater than this 

specified angle. It was also found that, irrespective of sufficient freeboard, failures often occur 

after prolonged rainfall . Negative pore or suction pressures present in the tailings, especially 

in the upper regions, increases the effective stress and hence the stability of the structure. 

Currently the friction properties of tailings can be measured with relative accuracy whereas 

the opposite is true for the suction pressures. Measurement of these pressures would result in 

the economical design and risk assessment of tailings dams. 

The aim of the thesis is therefore to design, calibrate and test an instrument that is able to 

measure the suction pressures in gold mine tailings. 

A literature survey was conducted to assess the advantages and disadvantages of the available 

suction measurement devices. Attention was paid to the specific characteristics of suction 

pressures in mine tailings. This study showed that the tailings environment is harsh with 

varying moisture contents and temperatures as well as high salinity. The instrument required 

for measuring the suction pressures in gold mine tailings would have to be able to operate 

under these conditions. The literature survey however, indicated that most of the instruments, 

with the exception of the Imperial College suction probe, would not comply with these 

criteria. Limitations such as suction range, long response time and their susceptibility to 

salinity and other environmental influences made them unsuitable. 

 
 
 



A suction probe was designed and built based on the Imperial College suction probe but using 

a lower air entry ceramic. Laboratory desorption tests were conducted on two samples of gold 

mine tailing. These tests indicated some design flaws of the instrument but none the less gave 

an indication of the suction characteristics of the material. The instrument was however 

discarded after some period of time due these design flaws and a new instrument, namely the 

mid-plane suction probe, was designed and built. This probe incorporated a Kyowa PS-2KA 

pressure transducer and the overall size was reduced to the dimensions generally used for a 

mid-plane triaxial pore pressure sensor (hence the name). Desorption tests were carried out on 

the same tailings using the mid-plane suction probe. These tests were successful 

demonstrating that the goals set out in this thesis were met. 
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