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This thesis presents a research on the development of the advanced equipment for the miniature cone
penetration test (MCPT) in triaxial apparatus. The MCPT is performed in the triaxial apparatus where the state of stress
can be controlled similar to that of the field test. The geometry of the miniature cone is 8 mm diameter and 60° cone head
angle. The cone head and the penetrometer is made of stainless steel in order to prevent rust and corrosion during the test.
The porous ceramic is installed at the cone base for measuring the excess pore water pressure during the penetration. In
addition, another pore water pressure transducer is also installed at the pedestal base for back pressure measurement. The
load cell is equipped at the bottom of the cone penetrometer for measuring the total cone resistance. The calibration
procedures consist of measurement friction force between the o-ring and the penetrometer, and verification of pore water

pressure at the cone head.

The MCPT is tested on the reconstituted Bangkok clay obtained from the south entrance of Suvarmabhumi
Airport (PI & 62 %). The reconstitution process is prepared in the condition such that initial water content W = 150 %,
the maximum vertical stress = | ksc and unloading stress = 0.25 ksc before trimming (OCR = 4). The test sample has the
diameter of 130 mm and the height of 100 mm, yielding the ratio of sample diameter to cone diameter of 16.25. The rate
of cone penetration is 0.156 mm/minute. The clay is tested on the isotropic state of stress as O"\,c: 0.5 ksc and OCR = 2.
The standard undrained triaxial test at the same state of stress is also carried out to determine the undrained shear
strength of the clay sample. The two MCPT show consistent results of two different relationships between total cone
resistance and penetration depth (CF-PD). The first behavior corresponds to the non-linear CF-PD curve in the
penetration of 0-20 mm because of stress boundary effect at the initial stage of penetration. On the contrary, for
penetration of 20-70 mm, CF-PD curve increase linearly due to the product of steady state cone resistance and linear skin
friction resistance. Thus, the cone resistance and the sleeve friction are obtained from the straight line interception and its
slope of the second range, respectively. The calculated N, from the test is about 19, which corresponds well with other

researches. The interface friction ratio between clay and the stainless sleeve is 0.6. In addition, there is small increase in

the excess pore water pressure in the magnitude of 0.1 ksc caused by the very slow rate of penetration.
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