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ABSTRACT

This thesis presents a study of the behaviour of brick
masonry under cyclic compressive loadings. The study
commences by investigating the stress-strain characteristics
of brick masonry under uniaxial cyclic compressive loading.
The study is then extended to the investigation of brick
masonry under low-cycle fatigue compressive loading.
Finally, the behaviour of brick masonry under cyclic
biaxial compressive loading is presented. A brief review
of the study is now outlined.

An experimental program was conducted on prototype
specimens and half scale models to investigate the behaviour
of brick masonry under uniaxial cyclic compressi?e loading.
Tests were conducted for two cases of loading, perpendicular
and parallel to the bed joint, and three types of test were
conducted for each case of loading: (i) Monotonic tests;
(ii) Tests under cyclic loading in which the peak stress in
each cycle of 1loading coincided approximately with the
envelope stress-strain curve obtained under the monotonic
tests. The cyclic stress-strain history so obtained
possessed a locus of common points, (iii) Tests under cyclic
loading in which the cyclic load was applied as in the case
of the second test type except that in each cycle loading
and unloadihg were repeated several times; each time
unloading was done when the reloading curve intersected with

the initial wunloading curve. This point of intersection



gradually descended and stabilized at a lower bound and
further cycling led to the formation of a closed hysteresis

loop. Such lower bound points are termed stability points.

One general equation is proposed for the determination
of the envelope stress-strain curve, the locus of common
points and the 1locus of stability points. A mathematical
model 1is presented to obtain the reloading and unloading
stress-strain curves at different values of plastic
(residual) strain. A geometrical model for the uniaxial
cyclic compressive behaviour of brick masonry is also
presented. The model utilizes several focal points in the
uniaxial stress-strain plane that are derived based on
geometrical properties of the cyclic stress-strain curves.
The model facilitates the reproduction of the locus of
common points, the locus of stability points, the
reloading/unloading stress-strain curves and the plastic

strain curves.

An experimental investigation consisting of tests on
prototype brick masonry specimens was done to study the
behaviour of brick masonry under repeated wuniaxial
compressive loading between maximum and minimum stress
levels. Load cycles were applied between fixed stress
levels wuntil the strains accumulated to produce failure.
The scope of this study was limited to low-cycle fatigque

tests in the range of approximately up to 2000 cycles.

ii



Cyclic compressive biaxial tests were conduéted on half
scale brick masonry models for a range of 5 principal stress
ratios; the principal stresses were applied normal and
parallel to the bed joint. For each stress ratio, the
envelope stress-strain curve, the locus of common points and
the 1locus of stability points were determined. The plastic
deformation curves were also determined for each stress

ratio.

An analytical expression, similar to the expression
used in the uniaxial study, is proposed for the envelope
curve, the common point curve and the stability point curve.
A failure interaction curve in the compression-compression
stress state region is proposed. A generalized approach is
outlined to obtain the envelope curve, the common point

curve and the stability point curve.
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