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SUWAPHIT CHAMWON : CORRELATIONS BETWEEN ULTRASONIC
PULSE VELOCITIES AND MECHANICAL PROPERTIES OF ROCKS.

THESIS ADVISOR : THANITTHA THONGPRAPHA, Ph.D., 106 PP.

WAVE VELOCITY/ULTRASONIC TEST/STATIC PROPERTY/DYNAMIC

PROPERTY/COMPRESSION TEST

The objective of this study is to determine the correlations between ultrasonic
pulse velocities (UPV), physical, mechanical and mineralogical properties of twenty-two
rock types in Thailand. Rock samples are divided into six groups: volcanic, plutonic,
carbonate, clastic, sulfate and silicate groups. The testing includes: 1) ultrasonic pulse
velocity measurements to determine dynamic properties, 2) uniaxial compression tests
to determine static mechanical properties, 3) porosity measurements to determine
physical properties, and 4) X-ray diffraction analysis to identify mineral compositions
of the rocks. Linear relationship between mechanical properties and density is obtained.
The uniaxial compressive strength and elastic modulus increase with increasing
density. Good rélationship is found between the dynamic and the static young’s moduli
of rocks. Calculated porosity determined from results of X-ray diffraction analysis can

be more linearly correlated with the wave velocities than traditional porosity test.
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