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Abstract: Generally speaking, a rock is broken by shearing action or tensile force, in that case, why can we find some fracture structures
perpendicular to the pressure direction? It can be solved through H Odé shear deformation theory. In plastic (or viscous-elastic) deforma-
tion, there is a velocity discontinuity which may be gained from a yield condition due to a medium differentiation, and thus the medium can
just shear slip along the characteristic planes with an equal velocity. This theory is also called the plastic shearing criteria, and it was firstly
verified from a macroscopic-mesoscopic mechanics representation, including the fracture planes in compressive zone, extreme point rupture
of Griffith crack under normal press, and cataclastic flow in vertical pressure. Furthermore, high temperature and high pressure (HT/HP)
experiment to granite samples was carried out, and the thin shells of crack surfaces, which are perpendicular to the axle load, were taken
for the SEM determination. Then the micro/nanosized phenomena observed in crack surfaces with H Odé mechanics representation are
compared with the textures of general shearing yield function from three aspects. (1) Viscous-elastic deformation: the experimental speci-

mens passed HT/HP are more likely to produce a plastic compactive volumetric flow, invloving not only viscous deformation but also elas-

ESWB :HEKAKRFFIEETH (Nos.41530315,41372213) ; [ 5 E s SEREAF 5T 37181 (973 D T H (No.2012CB416706) 5 111 7R 4 B} 27 ik 43 15
H (No.ZR2012DM005).

TEF BN INA (1937—), B #0818 4 3 1l 5 2 0 3 b BR 1k %% E-mail . sunyan37@sina.com

* BWAEE : 3 H 3¢, ORCID: 0000-0002-5068-088X. E-mail: juyw03@163.com

Sl A A E S I L 45,2018 H Ode BY VIR B FIE 76 499 K R (9 R & ER B2 . 43(5) . 1518—1523.



LR N A% H Ode 7 D1 TE BB TE 9k RUE R E 1519

tic one. Consequently, the specimens can exhibit effects of nano-coating and nano-layering. (2) Nanosized texture: nanosized grain (with
diameter 60—80 nm) can turn into single nanoparticle-nanoline-nanolayer texture, and aggregate grains may be subdivided into granular,
linear granular and schistose granular textures, etc. (3) Ordered fabrication: though preferred orientations of the granular flow and streak
flow in H Odé shear fractures belong to a weaker scale than common shearing, their yield characteristics are entirely corresponding with the
latter from comprehensive analysis. It is suggested that H Odé shear theory can be applied to research some few unconventional deforma-
tion phenomena., and it can offer a new perspective for nanogeology researches.

Key words: H Odé shear deformation; nanosize; viscous-elastic deformation; tri-axial compression experiment; ordered fabrication.
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Fig. 1 A photo-elastic experiment of strain concentration
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Determining data about uniaxial pressure strength in rocks
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Table 2 Experimental parameters of triaxial compression in

the granitic specimens
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A specimen with mechanical feature of H Odé shear
deformation produced by the triaxial compression
experiment
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Fig.3 SEM images of the nanotexture and ordered fabrication characteristics about specimen 1 (a, b) and specimen 2 (¢, d) in

the triaxial compression experiment
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