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The determination problem of the potential danger defects in reinforced

concrete structures has been always actually and it will remain so to this day. Having

established the geometric parameters of the corresponding crack thorough using non-

fracture testing methods, it is possible to accurately obtain the solution to the given

problem. However, this way is not possible and/or economically justified always.

Therefore, it is considerable interest of the development of the methods for

identification of the crack state, which are based on taking into account the

parameters of the crack that can be easily measured. In the case of the flat surface

transverse cracks the opening of the crack edges on the surface in reinforced concrete

slabs can be such parameter. This paper proposes an approach that implements the

above thesis.

At first, for the implementation of the above idea, it is necessary to conduct a

thorough modeling of the stress-strain state of a reinforced concrete slab of the

selected type with cracks of different depths. As a result, a defect database should be

created, which must necessarily include the distributions of stress intensity factors

(SIF) along the crack front and the distributions of crack openings on the slab surface

(crack opening is the distance between the corresponding points of the crack edges).

Based on the database data and the parameters of the external load on the slab, the

distribution of crack opening on the slab surface can be used to uniquely determine
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the distribution of SIF along its front. It allows us to determine the level of crack 

dangerous. 

It was demonstrated the above with a specific example. In work [1], an analysis 

of the distribution of the SIF along the front of a plane transverse crack was carried 

out for a wide range of geometric parameters, including the depth of the reinforcing 

bars a, their diameter d, the crack depth l, and the distance between adjacent 

reinforcing bars 2s. To assumed that the crack depth is less than the depth of the 

reinforcement. A typical configuration of such a plate is shown in Fig. 1. To 

concluded that in a wide range of changes in the crack depth, the SIF changes weakly 

along the crack front. The last made it possible to construct a great analytical 

approximation of the solution to the corresponding fracture mechanics problem. 

In this study, the previously obtained SIF distributions were supplemented with 

the distributions of crack openings along the surface of the plate. As in the case of 

work [1], they were performed for two typical stress distributions, corresponding to 

pure tension and pure bending of the plate. In the vast majority of cases, the stress 

state of the plates is their superposition. 

 

 

Fig. 1. The cross-section of plate (on left) and one of plate period (on right) 

  

Fig. 2. The distributions of dimensionless SIF ( K ) and openings (u ) in pure tension 

(on left) and pure bending (on right) of the plate  
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Fig. 2 shows typical distributions of dimensionless SIF and openings under

pure tension and bending of the plate. It can be seen that the specified distributions in

both cases demonstrate good correspondence. The last means that the opening of a

crack on the surface of the plate can be taken as the basis for the criterion of its

condition. Jn the base of preliminary modeling, it is allows the process of rejecting

plates with a crack only by the magnitude of the crack opening on the surface to

automate. It is worth noting that, despite the external similarity to the Panasyuk-

Leonov-Dugdale deformation criterion [2], the given approach is fundamentally

different. In the specified criterion, the crack opening is measured in the vicinity of

the crack tip at a fixed distance from it.
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