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Understanding the frictional properties of faults over wide slip rates are essential for
revealing the mechanical processes involved in the earthquake cycle. Recent friction
experiments at high slip rates to about 2 m/sec have shown that frictional properties
of rocks at high slip rates change dramatically due to the initiation of frictional
melting. For example, shear strength of the rock specimen increased rapidly upon the
onset of melting and the level of steady state friction during frictional melting
decreased markedly with increasing slip rate (velocity weakening) [1]. These
previous experiments have revealed important aspects of high velocity friction.
However, mechanical data of high-velocity friction at higher normal stresses are
quite limited in these previous studies. In this study, we performed a series of
frictional melting experiments on gabbro at normal stresses to 6.5MPa to investigate
the effects of normal stress on the frictional properties of rocks during frictional
melting. In the experiments, we slid specimens at a constant normal stress firstly and
the normal stress was changed when steady state of the melting has attained, while
the slip rate was maintained at a constant rate during a run. Experimental results
revealed that frictional behavior changes at a critical normal stress toward higher
normal stress conditions. Within low normal stress range, shear strength of the fault
increases only slightly with the increase of normal stress. In the higher normal stress
range, however, shear strength becomes obviously dependent on the applied normal
stress. In the case of the result at a constant slip rate of 1.24 m/s, for example, this
change of the frictional behavior appears at about 2.5MPa. At low normal stresses,
sliding surfaces of steady state are separated by a molten layer and the shear strength
is determined by the viscosity and the strain rate of the molten layer [2]. As normal
stress increases, it is expected that the sliding surfaces comes closer and solid-solid
contacts between the two surfaces appears to contribute to the bulk shear strength
level. Observation of the texture of the fault tested at high normal stress under the
microscope gives evidences of the contacting surfaces.
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