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Table 1. Mortar specimen mix design
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Abstract:
Failure mechanism of cement mortar and concrete has been considered in many research works. In the
previous studies, different tools have been used to detect and monitor fracture or damage of concrete
structures and cement mortars. Acoustic Emission (AE) is a non-destructive testing (NDT) with potential
applications for locating and monitoring crack initiation, propagation and consequently failure mechanism of
specimens under loading sequences and structures during health management. AE refers to the generation of
transient elastic waves produced by a sudden redistribution of stress in a material.
Monitoring and analyzing of the AE response during a loading sequence makes it possible to detect the
occurrence and evolution of stress-induced cracks. In fact, cracking is accompanied by the emission of
elastic waves which propagate within the bulk of the material. Detection and analysis of AE signals can
supply valuable information regarding the origin and importance of a discontinuity in a material. Because of
the versatility of Acoustic Emission Testing (AET), it has many industrial applications (e.g. assessing
structural integrity, detecting flaws, testing for leaks, or monitoring weld quality) and is used extensively as a
research tool.
In the present study, an experimental investigation was carried out to study the effect of moisture and
porosity on the failure mechanism of cement mortar using AE technique. Porosity is one of the most
important properties that significantly influences on the failure mechanism of porous media like rocks and
concretes.
At the first, some cylindrical specimens with different porosity that varies in the range of 17% to 35 % were
prepared. These porosities were obtained using proper ration of ‘“Panplast R” additive. Uniaxial
compression test for determination of stress-strain curve of dry and saturated specimens were performed
based on International Society for Rock Mechanics (ISRM) suggested methods on a cylindrical specimen
with 110 mm and 54 mm in length and diameter, respectively. The tests were conducted using a strain
controlled servo-electric testing machine and the loading rate was kept at 0.2 mm/min. During the tests AE
sensors were used and attached to the specimens to monitor the fracturing process of them. The threshold
amplitude of the AE signals was adjusted at 38 dB.
In the next, the AE signal properties such as count, hit, duration and energy for identifying the presence of a
small initial crack is assessed to provide the presence of the onset of a potential growing crack. The approach
is based on establishing any association between particular features of AE and failure of specimens.
The results of experimental tests indicated that porosity and moisture content have a significant influence on
the failure mechanism of cement specimens. AE monitoring revealed that microcrack density induced by the
applied loads during different stages of the failure processes decreases as porosity increases. Also, it is
demonstrated that the types of induced fracture in the specimens under the loading sequences changed as
porosity changed. Indeed, with increasing the porosity, the numbers of tensile cracks significantly increase
and consequently the failure pattern of specimen changes from shearing mode to tensile axial splitting mode.

Keywords: Uniaxial compressive test, Acoustic Emission method, Failure mechanism, porosity and
moisture content.
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