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Abstract

A triaxial device by which static cone penetration test and static and cyclic
shear tests can be performed under simulated in-situ stress conditions is developed.
Using this apparatus, a series of cone penetration tests and static triaxial
compression and extension tests on sand specimens prepared by various .methods was
performed to examine the relationship between cone penetration characteristics and
mechanical properties of sand. Test results showed that cone penetration
resistance depends strongly not only on the relative density but also on fabric
characteristics of the specimen. However it was recognized that an unique correlation
exists between the penetration resistance value and angle of shearing resistance
obtained through the drained triaxial compression test. It was also clarified
that the dilatancy characteristic during cone penetration affects the penetration
resistance value and is closely related to that in the static triaxial test.

Penetration resistance values were calculated on the basis of the theory of
cavity expansion taking the compressibility of sand into consideration and
compared with measured values. Comparison of the predicted and measured cone
renetration resistance showed that both values are in agreement with each other
whereas the anisotropic dilatancy characteristics of sand must be introduced in

the cavity expansion theory.
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Fig. 20 Plastic zone around
the cavity
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Table 1 Values of parameters used in the theory of cavity expansion for anisotropic sand

foro,=1kPa for p=1kPa
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