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(14) In-Situ Stress Measurement by Hydraulic Fracturing
Method in Highly Fractured Rock Mass

Keisuke HIBIYA, Hiroyuki ATSUMI and Kenji AOKI
(Kajima Institute of Construction Technology)

On the application of hydraulic fracturing method for in-situ stress
measurement in fractured rock mass, the following problem sometimes lead
to questionable results:

1) Preexisting fractures exist immediately adjacent to the borehole.
2) Length of a portion of the borehole in which no preexisting
fracture exist is often very short.

Therefore, special efforts are required to accomplish the proper
measurement, as follows:

1) In order to create fracture parallel to the borehole axis,
direction of the borehole is recommended to deviate from those of
the predominant joint sets.

2) Straddle packer with appropreate pressurijation interval,
applicable to short fracture free section, should be prepared.

3) Suitable flow rate should be selected to insure satisfactory

reopening pressure and shut-in pressure reading.

4) The quality of the data should be evaluated carefully to improve

the precision of calculated result,

Devoting the special attention to the above mentioned items, the
authors have conducted 3-D in-situ stress measurement in highly
fractured rhyorite rock mass. Four boreholes of different directions
are made, where 22 hydraulic fractures are created. Since the
orientation and pressure data for each fracturing experiment differ in
reliability, 3-D tectonic stress field was calculated by only 8 data
picked out through the proposed qualification procedure. The result was
compared with that obtained by overcoring method which has been
conducted at very adjacent location. There appeared considerable
difference in both magnitude and direction of the principal stresses
between two methods. Possible reason for the discrepancy is high
density of fractures of the test site. 1In conclusion, hydraulic
fracturing method has possible advantages to overcoring method
especially in highly fractured rock mass where anisotropy of the modulus
of deformation cannot be neglected.



