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(32) Stress measurements made in ductile and brittle

grounds by using computalized borehole loading system

By: Shinji Kikuchi
Tetsuya Nakamura

Shosei Serata

Reliable and quick in-situ stress measurement is critically important in
design and construction of major civil engineering structures in complex and weak
grounds. In such ground conditions, the two conventional methods of stress
measurement, namely hydrofracturing and overcoring methods are found to be not only
impossible but also often misleading. To overcome this current deadrock, a borehole
loading method of stress measurement has been developed as a practical field
instrument for application to both ductile and brittle grounds regardless of
presence of fractures, permeability of ground and orientation of principal stresses.
The stressmeter consists of a plastic cylinder made for hydraulic loading up to
700kg/cm?, contains four diametric sensors deployed radially at an equal angular
interval of 45 degree. The sensors are capable of determining initiation of
borehole wall fractures and their orientation. The loading pressure and diametric

deformation are recorded automatically for immediate data processing at site.

The principle of the stress measurement method was first evaluated by finite
element simulation analysis. Validity of the principle was further examined in
laboratory testing by using a small scale laboratory model of the stressmeter probe
placed in a borehole drilled through a cube specimen subjected to biaxial
preloading. Volcanic rocks was used for the loboratory tests obtaining results

closely relating to the computer simulation results.

The field stressmeter with a probe diameter of 99mm was first applied in a
sandstone outcrop with little initial stress. The same stressmeter was further
applied to brittle rock made of schist and ductile formations surrounding multiple

room openings made in a salt mine at the depth of 550m.

Results of the measurement disclosed that it is possible to measure in-situ

stress.
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