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Abstract. The compatibility concept, which started developing
in the early nineties, is now widely considered as a fundamental
basis of the concrete repair design process. The main challenges
to be faced in view of fully implementing the approach in engi-
neering practice lies in evaluating quantitatively the various com-
patibility requirements. In this paper, analytical and modeling
tools are considered for the evaluation of dimensional compati-
bility. The ability of these tools to take into account the combi-
nation of variables such as the exposure conditions is shown thro-

ugh a few examples.
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| he aim of concrete repairs is to

extend the useful service life of

an existing structure, to restore
| its load-carrying capacity and
stiffness, and/or to strengthen its mem-
bers [3]. The requirement for compati-
bility between the existing concrete and
the repair material has been addressed
conceptually by various authors since
the early nineties [1 + 6]. Guidance on
the approach can now be found in re-
ference documents such as EN 1504,
ACI 562, and report MERL-2014-87
issued by USER [8]. The level of com-
patibility will generally determine whe-
ther a repair project is a success or
a failure, and whether a repaired struc-
ture is durable.

One of the main challenges to be fa-
ced now lies in evaluating quantitative-
ly compatibility and determining what it
requires under given circumstances
(characteristics of the structure to be
repaired and the environment). For the
compatibility approach to be fully imple-
mented in repair engineering design,
adequatee characterization tests and
design tools for concrete repair are ne-
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napraw betonu

Streszczenie. Koncepcja kompatybilnosci zostala sformulowana
w latach 90. 1 jest powszechnie uwazana za podstawowa zasadg
napraw betonu. Jednym z najwigkszych wyzwan dotyczacych
pelnego wdrozenia tego podejscia do praktyki inzynierskiej jest
mozliwos¢ ilosciowe] oceny roznych typow kompatybilnosci.
W artykule zaprezentowano dwa podejscia do ilosciowego cha-
rakteryzowania kompatybilnosci napraw. Na kilku przykladach
przedstawiono mozliwos¢ ich wykorzystania w analizie wplywu
kombinacji réznych warunkow podczas stosowania wyrobow

1 uzytkowania obiektu na kompatybilnosc.

eded. In the present paper, two appro-
aches for quantitative evaluation of di-
mensional compatibility of repairs are
presented.

Compatibility index evaluation
based on the restrained-
-shrinkage ring test

Restrained-shrinkage ring test.
This paper presents the results of the
large project on the quantitative relation-
ship between the individual dimensio-
nal compatibility-related properties (no-
tably elastic properties, creep, drying
shrinkage) and the comresponding stress
and strain values recorded in an annu-
lar restrained shrinkage test, common-
ly referred to as the ring test (Figure 1).

Slowa kluczowe: kompatybilnos¢, indeks kompatybilnosci, beton,
zarysowanie, kompatybilnos$¢ wymiarowa, trwalosc, ring test.

While the actual deformation and
stress gradients across the thickness of
the specimens are considered in the
calculations, the analysis of the results
is based on the average siresses. The
evolution of the average shrinkage-in-
duced stress (o, avg.} over time can be
calculated with equation 1, where ¢_ is
the concrete free shrinkage, E_and E_
are the elastic moduli of concrete and
steel, ¢_is the creep coefficient of con-
crete, v_and v_are the Poisson’s ratios
of concrete and steel, and a, b, and c,
are the internal, interfacial and external
radii of the composite steel-concrete
ring specimen:

Fig. 1. Basic analysis of the restrained shrinkage test specimen (mechanical equilibrium)

and geometrical parameters

Rys. 1. Podstawy analizy skurezu mieszanki (rownowaga mechaniczna) w tescie piersicieniowym

i parametrow geometrycznych probki
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