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Experimental Study of Unsaturated Soil by True Tri-Axial Apparatus
XU Ping, SHAO Shengjun, LI Jiakun
(Faculty of Civil Engineering and Architecture, Xi’ an University of Technology,Xi” an 710048 , China)
Abstract: Based on the research and development of the true tri-axial apparatus in Xi’ an University of
Technology, aiming at the poor sealing of existing pressure chamber, being difficult to controlling and
measuring the pore-water pressure, pore-air pressure of the specimen and lateral deformations in the two
principal stress direction during testing, a true tri-axial pressure cell sealing and lateral deformation meas-
uring device with rigid axial loading and lateral flexible loading has been developed. The device can a-
chieve the specimen tightly sealed, independently-controlled and independently-measured on pore-water
pressure, pore-air pressure and lateral deformations in the two principal stress direction. Also, the true
tri-axial tests of unsaturated heavy plastic loess in the case of controlling matrix in different consolidated
stresses and different middle principal stress ratios is carried out, and the results verifies that this technol-
ogy is of better practical application value.
Key words: true tri-axial apparatus; sealed specimen; pore-water pressure and pore-air pressure control-

ling and measuring; lateral deformation measuring; unsaturated soil shear-test
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Fig. 1 Pressure cell elevation of true tri-axial apparatus
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Fig.2  Airproof framework of pressure cell
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Fig.3 Permeable pan of the sealing mechanism
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Fig.4 Base of the sealing mechanism
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Fig.5 The sealed cap of new pressure cell
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Fig.6 The top view of new pressure cell
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Fig.7 Detail view of the lateral deformation measurement
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