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NARIT MANEEWAN : INVENTION OF BIAXIAL LOADING FRAME
FOR INTACT ROCKS. THESIS ADVISOR : ASSOC. PROF. KITTITEP

FUENKAJORN, Ph.D., P.E., 78 PP.

INTACT ROCK/ BIAXIAL COMPRESSION/ STRENGTH/ LOAD FRAME

A uniaxial-to-biaxial load converter (UBC) has been developed to determine
the biaxial compressive strength and deformability of rock specimens. The proposed
device has been designed and fabricated for use with most commercially available
compression loading frames. The key design requirements are that the new testing
device is rugged, inexpensive and easy to operate and that it can provide the results
comparable to those of the conventional biaxial load frame. Four cantilever beams set
in mutually perpendicular directions are used to transform a vertical load on one end
of the beams into two mutually perpendicular lateral loads on the rock specimen via
vertical load platens. The vertical load on the UBC can be obtained from any
conventional uniaxial load frame equipped with a hydraulic load cell. Calibration
curves are developed to correlate the applied vertical load with the lateral loads by
using a high precision electronic load cell and a reference cubical steel block attached
with two directional strain gages. The calibration results are used to determine the
lateral stresses applied on the specimen while the vertical load is increased. The
vertical displacement of the cantilever beams at the point where the vertical load is
applied is also calibrated with the lateral movement of the four loading platens. The
results are used to calculate the elastic modulus and Poisson’s ratio of the rock

specimen. Series of mechanical tests have been carried out to assess the performance



of the UBC by determining the uniaxial and biaxial compressive strengths, elastic
modulus and Poisson’s ratio cubical rock specimens with nominal dimensions of
50x50x50 mm®. The specimens are prepared from Phra Wihan, Phu Phan and Phu
Kradung sandstones, Saraburi marble and Maha Sarakham salt. The specimen
deformations are monitored along the three principal directions to develop stress-
strain curves from start loading until failure. The strengths and elastic parameters of
these rocks are also determined by using a conventional biaxial load frame.
Comparison of the results obtained from the UBC and the conventional biaxial load
frame is made. The results indicate that the uniaxial and biaxial strengths and elastic

parameters obtained from the two devices are virtually identical.
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