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ABSTRACT 

In the present study, an attempt has been made to improve the efficiency and 

performance of the masonry through the development of two types of interlocking 

grouted masonry systems — one for unreinforced masonry constructions and other for 

unreinforced, reinforced and prestressed masonry constructions — which are simple in 

shape, less workmanship dependant and accelerate the construction process. To increase 

the economical viability and sustainability of the product, simple apparatus and 

processes that use locally available men and materials for manufacturing its units have 

been developed. Experimental investigations on the behaviour of the unreinforced 

interlocking grouted stabilized mud brick and block masonry panels, and interlocking 

grouted concrete brick and block masonry panels under uniaxial repeated compressive 

loading in the direction perpendicular and parallel to the bed joints have been 

conducted. The unreinforced interlocking grouted masonry system exhibited almost 

double the masonry efficiency (strength of masonry to strength of masonry unit) of 

conventional masonry. The embodied energy of unreinforced interlocking grouted 

stabilized mud block masonry and interlocking grouted concrete block masonry with 15 

percent cement and 25 percent fly ash was 1884 MJ/m3 and 2082 MJ/m3, respectively 

which is less than the embodied energy of conventional burnt brick masonry (2653 

MJ/m3). The mean compressive strength of the unreinforced interlocking grouted 

stabilized mud block and unreinforced interlocking grouted concrete block was 

16.63 N/mm2 and 32.76 N/mm2 , respectively. 

The interlocking masonry systems developed are a set of solid masonry units of precise 

height and width that interlock securely due to interlocking or interfitting male 

projections on the one face and female depressions on the opposite face, and are self- 
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aligned and self-adjustable. It has predetermined horizontal and vertical gaps of 3 mm 

thickness at the joints on stacking. Special grooves are made for containment 

reinforcement or tendons. Perfect bonding is achieved by interlocking and grouting of 

the joints. For manufacturing of these interlocking bricks/blocks, a semi-automatic 

portable hydraulic press has been developed. The press uses the principle of compaction 

through ramming action. 

The unreinforced interlocking grouted masonry brick and block panels of size 600 mm X 

100 mm x 700 mm and 600 mm x 100 mm x 750 mm respectively were tested under 

uniaxial repeated compressive loading in the direction perpendicular and parallel to the 

bed joints. Three types of tests have been conducted for each loading case: (i) Monotonic 

test (ii) Common point test and (iii) Stability point test. Seven masonry specimens for 

each type of masonry panel and direction of loading were tested. 

A single mathematical formulation is proposed for determination of envelope, common 

point and stability point curves for loading perpendicular and parallel to the bed joint for 

unreinforced interlocking grouted brick/block masonry. A general polynomial equation 

of single term is proposed to predict residual strain curves. An empirical expression is 

also suggested for the variation of energy dissipation ratio with the envelope strain and 

the residual strain. A mathematical model is presented to predict reloading-unloading 

curves at any given residual strain. The mathematical model prediction compares well 

with the experimentally obtained stress-strain curves under repeated loading. 
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