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Carbonation model for reinforced concrete according to fib Bulletin 

34 and MC2010 modified by Gehlen 

1. Problem Description 

The carbonation model used for service-life assessment of reinforced concrete structures is the 

physical model developed in the DuraCrete project and slightly enhanced in DARTS [4]. The model 

is based on a diffusion-controlled process. It serves as the basis for reliability assessment of existing 

concrete structures with carbonation-induced depassivation. The model uses carbonation rate under 

standard test conditions kNAC [1]. It is also rooted in fib Bulletin 34, Model Code for Service Life 

Design. 

2. Input variables 

Notation Variable Value Unit 

t Time of exposure 50 years 

kNAC Carbonation rate for standard test conditions 2 mm/year0.5 

RHa Relative humidity of ambient air 70 % 

tc Curing time 7 days 

bc Exponent of parameter for curing time -0.567 - 

Ca CO2 concentration of ambient air 0.043 kg/m3 

pdr Probability of driving rain 1.000 - 

ToW Time of wetness, i.e., days with daily rainfall ≥ 2.5 mm 60 - 

bw Regression exponent of weather function 0.446 - 

RHl Reference (laboratory) humidity 65 % 

fe Constant in factor describing humidity 5 - 

ge Constant in factor describing humidity 2.5 - 

Cl CO2 concentration during concrete testing in laborator 0.0426 kg/m3 

t0 reference time (28 days) 0.0767 years 

Input variables in this example case were taken from literature [1, 2, 4].  

3. Deterministic Calculation and Comments 

A commonly used form of the model, explained also in [1] is: 
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The model is built up from experimentally and environmentally informed factors: material quality 

(kNAC), humidity (ke), curing (kc), CO2 level (ka), and wetting (W(t)). This makes the model suitable 
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for performance-based durability assessment. Detailed explanation of the model’s parameters as well 

as tables for values for different cements are provided in the referenced literature [1, 2, 3]  
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