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Field Application of Hydraulic Rock Splitting
Technique to Biotite Granite

Jongoh Park, Dal-Heui Lee, Ik Woo*

Abstract Hydraulic rock splitting is a technique which leads to failure of rockmass by means of water injection
with a pressure higher than the tensile strength of rockmass, using straddle packer installed in boreholes drilled
from free surface. Field tests were conducted in this study for several slopes of biotite granite according to various
designs for borehole layout and water injection. Test results showed that new cracks were generated to connect
to adjacent holes or that pre-existed cracks were propagated by injection, finally leading to failure. In particular,
this study suggests the possibility of controlling the direction of generated cracks with guide slot, since new cracks
were generated parallel to the guide slots carved on a borehole wall before injection. Various types of borehole
layout and injection methods should be further developed for the practical uses, considering the factors influencing
on crack generation.
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Fig. 1. A schematic diagram of hydraulic rock splitting with
a guide slot parallel to the borehole axis
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(a) high-pressure water pump

(c) water-jet equipment

Fig. 2. Photographs of the equipment for rock splitting technique
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Fig. 3. Location of study area
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Fig. 4. Photography of test sections-A, B and C- of the excavated slop in biotite granite of Bugang site, Sejong City
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Fig. 5. Array layouts for A, B and C test sections in Bugang
site. The boreholes marked with solid line indicate
the injection holes for the test and the boreholes
marked with dotted line indicate the holes that had
been originally assigned to injection hole but were
not injected due to borehole problem
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Fig. 6. Photographs of field test for hydraulic rock splitting in the section A of 2-free faces in biotite granite showing (a)
straddle packers inserted into boreholes, (b) crack development by the hydraulic rock splitting and (c) rock failure after test
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Fig. 7. The field test for hydraulic rock splitting in B area of the 2-free face in biotite granite showing (a~c) equipment,
the borehole wall, and slot creation in both sides of borehole wall, (d) crack development by hydraulic rock splitting
in center borehole and (e) failure of upper block after test
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Fig. 8. The field test for hydraulic rock splitting in C area at a slope surface of 2-free face in biotite granite showing
(a~d) straddle packers installed into the boreholes of No.2, No.4, No.6 and No.12, and (e) slope surface after test
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