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EXPERIMENTAL RESEARCH ON MECHANO-HYDRO-CHEMICAL
COUPLING OF GRANITE WITH SINGLE FRACTURE

SHEN Linfang, FENG Xiating, PAN Pengzhi, ZHOU Hui
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: Experiments of granite with single fracture under constant triaxial stress and chemical solution seepage
are conducted, and the response mechanisms of single fracture rock to mechanico-hydro-chemical coupled
condition are studied. Experimental results show that when triaxial stress and hydraulic stress are applied to the
fracture spontaneously, the lateral creep deformation always increases at a constant rate. These phenomena
indicate the softening effect is induced by water, which is different from the volume expansion of intact rock.
Obvious dissolution between fracture surface mineral and permeant is observed, for that concentrations of Al**and
SiO; of outlet solution increase with time. Meanwhile, according to the SEM graphs, distinct etch holes can be
found at feldspar and quartz surface, and muscovite leaves uncompleted cleavage. Aperture changes with the
development of water-rock interaction. Under the acid solution seepage, aperture decreases and then becomes
stable. While as for distilled water seepage, aperture increases firstly, and then keeps stable. The cause for such
difference is the effect competition between chemical reaction and cutting through of permeability channels. Tests
of 3D laser scan of fracture surfaces denote that JRC of after-test fracture are smaller than those before test, and
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surfaces become smooth. Such results show the preferential dissolution occurs at mineral interface.
Key words: rock mechanics; mechano-hydro-chemical coupling; single fracture; granite
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Fig.1 Rock specimen preparation
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Fig.2 Sketch of the triaxial core of creep apparatus
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Table 1 Three test conditions
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RIS Mpa MPa iMpa UL rc
cssl 10 150 1 Na,SO,4 25 3528
cssd 10 150 1 Na,SO,4 25 1800
cswil 10 150 1 K 25 2184
csdl 9 150 0 HRRIEB R 25 780

T NaSO4 ¥ 1 pH {5344 20.01mol/L.
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Fig.3 Strain variation curves
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Fig.4 Concentration variation of particles of outlet fluid
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Fig.6 Mineral surface structure comparison between fresh
rock sample and after-test specimen surface
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