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1. Introduction 

The aim of the contribution is to summarize selected experimental methods and numerical tools 

available at VŠB-TUO with respect to prediction and monitoring the deterioration of the concrete 

bridges. The durability of concrete bridge components may be affected by many negative factors. 

Corrosion of rein-forcing steel caused by chloride ingress and carbonation are the most significant type 

of distress. Therefore, by accurately predicting and monitoring the deterioration of the concrete, 

engineers can manage structural systems in higher quality in order to resist degradation caused by 

long-term environmental and structural loads.  

In this regard, the combination of experimental investigation and numerical modeling is important. For 

example, the reliability analysis of the remaining service life of a structure can be estimated based on 

nonlinear modeling of concrete stress-strain state including crack formation and feasible models of 

corrosion initiation and propagation. The numerical assessment of concrete behavior might be 

conducted in the ATENA Science software [1] that includes both chloride ingress as well as non-linear 

fracture models. The ATENA software contains the mechanical models based on finite element analysis 

with the utilization of nonlinear constitutive law of concrete and smeared crack band approach.  

Also, in-house Matlab-based codes can be used for 1D/2D Chloride ingress [2, 3] and corrosion 

propagation analysis [3] (Korozeeneck). The penetration of chlorides into bridge structures is typically 

modeled as a diffusion process where the computation is based on the Second Fick's Law. The diffusion 

coefficient is a governing parameter describing the resistance of chloride penetration 

into the concrete. Diffusion coefficient might be obtained by the approximation of chloride profile 

from destructive penetration tests [4] or using the more advanced electrochemical tests such 

as electrical resistivity [5]. The approach implemented in the open source Korozeeneck software 

estimates time of the corrosion propagation according to Vidal et al. [6]. The model [6] is 

complemented with the initiation time period and an estimation of the corrosion current density 

developed by Morris et al. [7] based on the concrete resistivity values. 

Not only the above-mentioned methods of analysis and experimental investigation but also other 

procedures may lead to the common goal of efficiently administrating existing structures and 

preparing new ones. 
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