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1 General introduction 

In the design and fabrication of underground disposal sites for radioactive waste in salt 
formations and the assessment of the safety of such disposal facilities, the theimo-mechanical 
behaviour of rock salt plays an important role. In previous research programmes models have 
been developed which need to be verified by in-situ experiments. It has been proven during 
the COSA project mat computations based on laboratory scale experiments do not agree with 
in-situ measurements. Based on the experiments performed already and on the associated 
validation work, two items were considered to be of special concern» viz. the constitutive 
behaviour of rock salt and the rock pressure in the Asse [1,2,3] . A particular problem in the 
constitutive relations is the elastic or apparent elastic behaviour of rock salt. It appeared that 
the salt around openings is weaker than could be expected on the basis of laboratory 
experiments. Possible explanations are primary creep and the weakening effect of micro 
cracks. 
One of the conclusions of earlier experiments in a 300 m deep borehole was that the 
lithostatic pressure in the Asse salt formation strongly deviates from the primary rock 
pressure. Although this deviation could be explained satisfactorily as a consequence of the 
creep induced stress redistribution around the excavations [1], the absolute magnitude of the 
deviation in the salt formation was not known accurately. Since the rock pressure is an 
important parameter in all thermo-mechanical experiments, measurements of the actual rock 
pressure were desirable. A better knowledge of the initial rock pressure would improve the 
interpretations of the results of the HAW project considerably. 

In the research programme discussed here, in-situ measurements will be carried out in the 
Asse II salt mine in the Federal Republic of Germany. The measurements will be carried out 
in dry drilled boreholes. The development of the drilling technique was part of a related 
programme carried out under supervision of GSF - Forschungzentrum fur Umwelt und 
Gesundheit. 

The experiments which will be carried out in the boreholes are: 
1. Free convergence measurements of the borehole at five depths, i.e at different salt 

pressures, as soon as a 600 m hole becomes available. 
2. Determination of in-situ elastic and time dependent response of the salt to pressure 

changes. The measurements are carried out with the VPD in the available 300 m hole. 

In the previous programme executed under contract number FI1W-0084-NL, the measuring 
devices required for these experiments have been developed. 

The convergence measurements aim to derive the lithostatic pressure, and verify the analytical 
description of the convergence phenomenon. The experiments with the VPD will result in 
more precise values of the parameters in the relations which govern the elastic and time 
dependent behaviour of rock salt. 
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2. Progress of the work 

2.1 Free convergence measurements 

The evaluation of the convergence measurements in the 300 m borehole has been finished and 
reported [4]. In this report it is shown that the measured convergence can be accurately 
predicted with the aid of a normalized convergence model based on analytical functions. The 
remaining unknown factor required to normalize die measured convergence is the rock 
pressure. This pressure has been estimated by means of a fitting algorithm, which fits the 
measured data to the normalised analytical solution. In this fitting procedure the rock pressure 
is used as a parameter to obtain the best fit.The result of this fitting procedure is given in 
Figure 2.1. 
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Figure 2.1 
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Measured and theoretical convergence for the three locations in the 
300 m borehole. 

The rock pressure derived by means of the above mentioned procedure for the three 
measuring locations is: 

13.3 MPa at a depm of 850 m 
15.4 MPa at a depth of 950 m 
20.3 MPa at a depth of 1050 m 

A parameter study into the influence of the constant A and the exponent n in the Norton creep 
law on the pressures showed that a 20 percent variation in A leads to a variation of only 5 
percent in the pressure for both commonly used values of n (5.0 and 5.5). 
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Thc preparations for convergence measurements in a new 600 m hole are in progress. The 
measuring cable has been repaired and modified and the two convergence units which have 
not been used up till now have been finished. A new drilling machine has been installed at 
the location of the new borehole, and a start has been made with preparations for the drilling 
operation. Due to start-up problems the progress is still relatively slow. As soon as the actual 
drilling operation is reported to run successfully, the equipment will be transported to die 
Asse salt mine and the final preparations will be made for measuring as soon as the hole is 
finished. 

2.2 Variable pressure measurements 

The evaluation of he measurements with the VPD has been finished and reported [5]. 
It appears that the most probable value of the modulus of elasticity for the rock salt does not 
deviate much from the value found on laboratory scale samples which is about 25000 MPa. 
This in contrast to earlier assumptions in which die modulus of elasticity was reduced to 
account for primary creep and micro cracks. The values of the modulus of elasticity for 
different experiments together with a best fit average value is represented in Figure 2.2. 
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Modulus of elasticity as a function of the pressure. 

During the experiments it was found that leakage had occurred, probably in the rubber bag 
due to the dehydration heat of the salt concrete. In view of the results already obtained and 
evaluating the additional cost of a rescue operation against the additional data that could be 
obtained it was decided to consider die experiment as finished. 



3. Time schedule 

As soon as a new 600 m hole will be available the free convergence measurements will start. 
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