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Abstract Two sets of deformation experiments were performed on fine-grained granite collected
from the Pengguan Complex in the solid-medium triaxial apparatus under high temperature and high
pressure. Temperature and pressure conditions in the experiments were designed based on the in

situ conditions of the LLongmenshan fault zone at depths of 5~ 30 km. Microstructures of the
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experimentally deformed samples were observed under polarizing microscope and scanning
electron microscope (SEM). The tested samples from the two sets of experiments have high
strength at conditions corresponding to a depth of 10 to 20 km, which corresponds to the brittle
fracture to brittle-plastic transition domain. While the strength of the samples reduces obviously
at conditions corresponding to the depth of 25 to 30 km, suggesting the samples are in the plastic
flow. As a representative rock of the Pengguan Complex, granite has the strongest strength at
the depth of 15 to 20 km, which is close to the ultimate strength in rheological profile. In this
depth range, the rupture strength of the Pengguan Complex not only determines the strength of
middle crust, but also controls unstable slide of fault, which means stick-slip of fault could
happen and thus cause earthquake nucleation. Therefore, based on the strength data of the
Pengguan Complex with the rheological profile and the frictional velocity dependence value (a—

b), we conclude that the high strength of the Pengguan Complex at the depth of 10 to 20 km is a

crucial factor for the nucleation and generation of the Wenchuan earthquake.
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Fig. 1 Microstructure of the starting sample granite (3S-3) observed under scanning electron microscope

Abbreviations of mineral: pl-plagioclase, qtz-quartz, bt-biotite.
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Fig. 2 Pressure and temperature conditions of the two sets

of experiments and their corresponding depths (assuming
lithostatic pressure and two kinds of geothermal gradients of

18 C/km and 30 C/km)
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Table 1 Summary of experimental conditions and mechanics data
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Fig. 4 The stress-strain curves of the granites deformed under the same confining pressure and various temperature conditions
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Fig. 8 The brittle plastic transition of granite with temperature and confining pressure conditions
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The stress Mohr circle presentation of experimental data and compared with frictional data of Zhang et al. (2016)
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