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Understanding the deformational behaviors of rock masses subjected to seismic loads is an

important issue to ensure the stability and safety of some important structures such as dam and
nuclear power plant, which requires adequate evaluation of the mechanical properties of
discontinuities existing in rock masses. The mechanical properties of rock fractures are usually
estimated through laboratory test on rock samples containing single rock fracture. Direct shear test
in laboratory is considered as an effective method to estimate the shear behavior of rock fracture,
which is commonly conducted at relatively low shear velocity (e.g. 0.5mm/min). When earthquake
happens, the shear velocity on rock fractures can vary in a large range depending on the seismic
strength. In this study, repeated shear tests on artificial rock fracture samples were conducted with
shear velocities ranging from 0.5mm/min to 50mm/min to estimate the effects of surface roughness,
shear velocity and shear history on the shear behavior of rock fractures.

The residual shear stresses at different shear velocities exhibit clear linear relations with the
normal stress (Fig.1(a)). The larger the shear velocity, the steeper the straight lines connecting
residual shear stresses become, demonstrating that in the residual stage, the fracture has larger
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friction at higher shear velocity. The residual normal displacements decrease proportionally with the
increase of normal stress and shear velocity (Fig.1(b)). For the cases with the initial shear velocities
(velocity at the first loop) of 0.5 & 5 mm/min, the friction angles increase significantly with the
shear velocity before 20mm/min, after that, the friction angle trends to be constant. For the cases
with initial shear velocities larger than 5mm/min, the friction angles increase with the increase of
shear velocity. These results indicate that the friction angle of a fracture without shear history
depends on the behavior of major asperities, which don’t have clear relation with shear velocity.
The friction angle at more shear loops always has larger value than that with fewer loops, in the
condition of the same shear velocity.

3. SBOBELREM

S — I I EITFS O LT T, FICRFNEEHPBEIH L TWHET, K
FHEMEOLZSEEPER IR TOET, BEHEWE RIS EIC, B8R E a2k
HLTHTEKRKORY hU—7 ~10 FE JRWFIHE CTEd 2 6EEnH o £4, A
H & AL 5 N K OZFENIE O FEH L 0 A HPICAFAET DI TER 255 m CTh 5 BRI
RESZBLIND T2, BAEO PR, ZARFEEB L O o O ER L L3 2 &
3RO CEHECTT, MFIERELE BB TR, BIE, 15, KRERMEICINZ T, BA—kEE
— 1AL ZE(THMC)E# R T TR D2 DR T —~ L 72> TWWET, THMC Hpkid, i
TR PEBESEY H g Ly 0 (LR FH FIFEICB W T, Zhvon7myoy NEReIicHE
179 % BT REARAI R 72 HA T3, RAT 17— KB F O R E A 22 L TV E T DT,
L%, By ZRE ST L7012, THMC B ORFZEHERE 2 5 285 L TR < LB
bHoHEBRWE L, 70, Bl bFOERFEEZBET 570010, BUEORBREEL HIC
WELTHWE=WnEBWE LT,

25





