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Evaluation of Laboratory Tests Results to Characterize the Strength and Creep Behavior
of Salt Rocks: A Case Study of Nasrabad e Kashan

Ayub Elyasi'; Ali Teimouri Yadkuriz; Hossein Sheikhzadeh?

Extended Abstract: Understanding the thermal and mechanical properties of salt rock is necessary to
evaluate the volume and duration of storage in salt caverns and required safety analysis. To achieve this
goal, laboratory investigations are required. The laboratory program of Nasrabad salt cavern comprises
tests to determine short-term mechanical properties and time-dependent (creep) behavior of salt.
Integrating these results into the theoretical model and the assessment procedure will lead to a safe
cavern design. With reference to the information regarding levels of the projected cavern (cavern top,
cavern bottom, last cemented casing) the core material used for the lab tests was taken in different
depths between z=1100m and z=1400m. The Chair for Waste Disposal Technologies and
Geomechanics at Clausthal University of Technology was engaged to conduct these tests. The
cylindrical samples are 180mm and 90mm in length and diameter, respectively. These relatively large
specimens were selected to reduce the influence of large crystals as much as possible, and to minimize
the influence of the force application points on the results.

After a photographic documentation, the specimens were placed in the dilational wave analyzer to
measure ultrasonic velocities of longitudinal waves (Vp) and transverse waves (Vs). Geomechanical
tests were carried out to determine mechanical properties including ultrasonic wave velocity
measurements, uniaxial compression strength test (UC), triaxial compression strength test (TC), triaxial
extension strength test (TE), and uniaxial compression creep test (UCc). The data will be used in the
design and evaluation of the cavern and gas storage facilities in the dome.

This study evaluates and describes the results of short-term and time-dependent rock mechanical tests
and methods of accurate determination of Young's modulus in the short-term tests, deformation energy,
failure strength, dilatation strength based on both volumetric strain and ultrasonic wave travel time; and
damage are presented. Some findings and accomplishments are listed below:

In the TC tests, the dilatation strength is determined based on variations of both sample size and
ultrasonic velocity.

In the short term tests, the Young's modulus is determined through a stress-controlled stress release and
stress build-up cycle.

In the TE tests, unlike the TC test, the dilation strength cannot be determined by either the turning point
between compaction and dilation of the sample during the test or/and ultrasonic wave measurement.
In the UCc tests, the stationary creep rate, were derived from the change in the linear part of the creep
curve over a specific time.

Keywords: Natural Gas Storage, Salt Cavern, Short Term, Creep, Failure Strength, Dilatation, Damage
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