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Abstract

Soft rock in the central and northern regions of western Taiwan is generally poorly
cemented. The strength of soft rock can significantly degraded after disturbed or wetted.
Typical rock coring process may inevitably disturb the in situ soft rock to some extent.
Besides, soft rocks may contain some fissures and,cracks. Laboratory results of cored
specimen hence may not represent’in-situ material’s true properties due to the effects of
disturbance. In situ test, on the-other hand, offers certain benefits to avoid disturbance and to
obtain real properties of in-situ soft rock.

This thesis aims to improve an‘in-situ-multiple-purposed Borehole Testing Device (BTD)
already developed earlier. The BTD.is.capable of performing lateral jacking test, direct
shear test and plate bearing test in a same bored hole. The tasks in this thesis included the
refinement of an existing BTD and the interpretation of the stress-strain relationships by
comparing the numerical results of lateral jacking test and pressure-meter tests. Refinement
of the BTD successful overcame existing problems in the original apparatus. ~ Numerical
comparison of lateral jacking test and pressure-meter tests improve the accuracy of data
interpretation by using a suggested correction factor. The modified method appeared more
accurate than using the Goodman’s method.  Subsequently, this study carried out a series of
in-situ BTD tests. With the lateral jacking test, the shear moduli in two radial (horizontal)
directions were obtained.  Anisotropic shear moduli were investigated by comparing the
shear moduli obtained along the strike and the dip directions. From the plate-bearing test
performed at the bottom of the bored hole, the young’s modulus in the longitudinal (vertical)
direction was obtained. The borehole direct shear test was conducted to estimate the shear
strength on the rock-structure interface. The results were found consistent with laboratory
tests on undisturbed specimen.
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