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IN-SITU STRESS TEST BASED ON HYDRAULIC FRACTURING
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METHOD AND STABILITY STUDY OF TUNNEL SURROUNDING ROCK
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(1. Kunming University of Science and Technology, Kunming 650093, China;

Abstract: In order to study the characteristics of stress, deformation and plastic zone of
jointed rock mass after excavation of diversion tunnel under soft rock geological conditions in
middle red layer of Yunnan Province, the possibility of rock burst in surrounding rock of
diversion tunnel was analyzed by taking the engineering area of east Earth leech diversion
tunnel in Lufeng City, Yunnan Province as an example, combined with in-situ stress test
data of hydraulic fracturing method, and MIDAS/GTS NX finite element simulation
software was applied. With joint as the main influencing factor, the stability of surrounding
rock after tunnel excavation is studied. The results show that the maximum horizontal
principal stress g1 ranges from 3. 74 to 15. 52 MPa, which belongs to the range of moderate
to low ground stress. The direction of g, ranges from N15° to 41°W, and the study area is
subjected to ground stress in the direction of NNW to NW. The strength stress ratio R, /o,
of surrounding rock near the diversion tunnel is 5. 2, which is between 4 and 7, and there

may be slight rock burst. It is recommended to soften the surface of the excavation surface
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by sprinkling water and strengthen the support. The numerical simulation results show that
5 MPa and 4. 34

MPa respectively. The maximum subsidence displacement of the top arch is 1. 00 cm, and

the maximum compressive stress and tensile stress of tunnel wall are 19.

the maximum uplift displacement of the bottom arch is 0. 55 cm. The plastic zone is
distributed on the side wall of the tunnel, and the depth ranges from 0 to 1m. The
development of joint fissure has an adverse effect on the stability of surrounding rock of the
tunnel. The top arch surrounding rock of the tunnel has the risk of falling block under the
influence of structural plane combination, and the surrounding rock of the left and right side
walls may also have potential damage. Therefore, it is recommended to strengthen the top
arch and the surrounding rock of the left and right side walls. The research results can
provide experience for diversion tunnel engineering under the geological conditions of soft

rock in the middle red layer of Yunnan Province.
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