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ABSTRACT

Kinking in rocks is a well-known pheomenon particularly among structural geologists. It is commonly
observed in thinly layered sedimentary rocks subjected to folding and metamorphic rocks with well
pronounced schistosity such as schists, phyllite, slate etc. The authors got involved with this phenomenon
when they tested cylindrical wooden specimens, which were used as material in model tests, to obtain their
mechanical characteristics. The failure of these wooden specimens always was associated with kinking when
they are compressed in the direction parallel or sub-parallel to the fiber orientation. The authors report their
experimental results and observations in this article and discuss their implications in rock mechanics. Our

conclusions are similar to those of other researchers who already studied this problem experimentally (i.e

Paterson and Weiss 1968, Gay and Weiss 1974, Dewey 1965, Anderson 1974, etc.):

1-) Kinking always initiates from either a material or imposed mechanical singularity and grows into a band in
which the strain is localised.

2-) The visible kinking develops after the peak strength is exceeded. The orientation of fibers within the band
decreases as the straining continues. Furthermore, the length of kinked fibers in the band grows as the strain
increases.

3-) However, the global orientation of the kink band with respect to the loading direction remains almost
constant throughout the deformation process, provided that the confining pressures is kept constant. The
inclination of kink bands is different from that of shear fractures which is predicted from Mohr-Coulomb
yield criterion under compression.
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Fig. 3. Typical axial stress-strain curve of Kashi (Oak). The different steps in the development
of kink are shown. Axial stress direction is indicated by arrow.
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Fig. 4. Nucleation of kink showing folding ) ) ) ‘ .
into a very gentle monoclinal buckle. Fig. 5. Kink band in wood specimen.
Axial stress direction is indicated by arrow. Axial stress direction is indicated by arrow.
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Fig. 6. Typical axial stress-strain curve Fig. 7.Typical axial stress-strain curve
of Sakura. of Hinoki.
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Fig. 8. Diagramatic profile of a kinkband il strain (%)
illustrating the angle a, B,y and 6, Fig. 9. Kink angle a plotted against axial
and the lineation segment length s. strain.
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Fig. 10. Lineation segment length s plotted Fig. 11. Kink angle a plotted against Linea-
against axial strain. tion segment length s.
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