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ABSTRACT

This thesis presents an experimental investigation of interlocking
grouted stabilised brick masonry under cyclic and fatigue loading inclined to bed
joints. It is totally different type of brick masonry made with interlocking bricks by
putting it above other or by the sides. Then a gap is created around four faces of
the bricks. Thereafter, it is grouted without slurry. It consume about 20 percent
mortar than the conventional masonry and quality of work is good being semi-
automatic. Therefore, there is need to establish behaviour of such masonry. Two
types of bricks i.e. interlocking grouted stabilised sand-flyash and interlocking
grouted stabilised mud-flyash bricks were used in this investigation. The study
commenced by investigating the stress-strain characteristics of interlocking
grouted stabilised brick masonry under uniaxial cyclic compressive loading. Then,
the study was extended to investigate the behaviour under fatigue compressive

loading.

In the first phase of the study, an experimental program was conducted
on interlocking grouted brick masonry specimens to investigate the behaviour of
masonry under uniaxial cyclic compressive loading with five cases of loading at
0°, 22.5°, 45°, 67.5° and 90° to the bed joints. For the cyclic test under uniaxial
compression, three types of test were conducted for each loading case : (i)
Monotonic test. (ii) Cyclic test consisting of repeated loading-unloading, in which
peak of each loading cycle coincided approximately with the monotonic curve.
The stress strain hysteresis obtained from this test exhibited a locus of common
points known as common point curve. (iii) Cyclic test consisting of repeated

loading-unloading, wherein the load was released in each cycle when the
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reloading curve intersected the initial unloading curve, until the points of
intersection stabilises at a lower bound point. The locus of these lower bound

points is called as the stability point curve.

A general mathematical formulation was proposed for the envelope
stress-strain curve, common point stress-strain curve and the stability point
stress-strain curve. Mathematical models were also presented to obtain loading-

unloading curves at any given plastic (residual) strain.

Cyclic tests were conducted on interlocking grouted brick masonry
specimens due to partial unloading for two unloading stress levels. Three cases
of loading at 0% 45° and 90° to the bed joints were considered. The locus of
common point curve and stability point curve were determined for each case of
loading. One general equation, similar to the equation used in cyclic loading with
unloading to zero stress level, was proposed for the determination of locus of

common points and stability points.

An experimental investigation consisting of test on interlocking grouted
brick masonry specimens loaded at 0%, 45° and 90° to the bed joints was done to
study the behaviour under repeated uniaxial compressive loading between
maximum and minimum stress levels. Load cycles were applied between fixed
stress levels until the strain accumulated to produce failure. The fatigue tests

conducted in this study were limited upto approximately 8000 load cycles.
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