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ABSTRACT 

Concrete is the most important material in geotechnical projects and constructions which that due to the 
cyclical loading and fatigues were always under failures. The fatigue is natural events were occurred in 
under cyclical loaded materials which causes very complex failures in under low stress and in elastic 
behavior. Although the concrete behavior and changes under axial loading are studied, but failure 
mechanism of fatigue and crack propagation on concrete (as the main factor to failure) is on obscurity. 
The investigation of crack propagation process from the beginning to failure under cyclic axial loading 
can be identified the fatigue mechanism. This study tired to monitoring and modeling the crack 
propagation mechanism under the cyclic uniaxial compressive strength (UCSc) in axial loading of 
concrete specimens which help to understands of crack propagation and developed path in the body. For 
this purpose, the concrete specimens are tested by UCSc, take photos repetitively (in 5 loading-unloading 
cycles) and used the image-processing techniques (IPT) for crack detection, propagation and simulation of 
the failure in concrete. The simulation results shown the IPT is good performance to crack propagation 
detections and propagation process is perfectly simulated by IPT. 

 

1. Introduction 

Geotechnical and civil engineering looking for materials 
which that had better engineering characteristics and higher 
strength properties (Azarafza et al., 2014). The concrete is the 
artificial material was playing an important role on construction 
(Haeri and Sarfarazi, 2016). Due to this importance and 
performance of concrete on constructions is always under 
consideration of many scholars were tried to evaluated the 
concrete behaviors under external loading (Simon and Chandra 
Kishen, 2017), matrixes changes (Moreno and Rubio, 2013), 
dynamical activity (Fajdiga and Sraml, 2009), stress-strain rate 
(Toyama et al., 2018), acoustic emission (Khandelwal and 
Ranjith, 2017) and crack propagation (Gasser, 2007) by using the 
various devices and modeling under the linear and non-linear 
fracture mechanics principles. 

In the solid mechanics, concrete is classified as the elastic-
brittle materials. If elastic-brittle materials loaded to specified 
point than unloaded, can be returns to primary condition. But if 
cross that point (yield point) by minimum extra pressure is 
broken. In other words, they don’t have ductile or plastic 
behaviors (Khandelwal and Ranjith, 2013). This definition is 
modified by the fracture mechanic as the quasi-brittle materials. 
These type of materials (like concrete, some type of rocks) since 
1960s till now is considered and discussed in different concepts 
specially tensile response, shear retention, tension-stiffness, 
tension-hardening, tension-softening, crack generation, crack 
propagation, etc. (de-Borst, 2002). As known, concrete has high 
compressive strength versus significantly lower in tensile 
strength. So, the tensile stresses failure is the main factor to 
concrete destruction (Eberhardt et al., 1999). The cyclical 
loading-unloading make the situation to tensile stresses failure 
and cracking (Fajdiga and Sraml, 2009). Generally two type of 


