Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte
Band: 77 (1998)

Artikel: Rehabilitation of concrete walls using thermal insulation
Autor: Marquardt, Helmut
DOI: https://doi.org/10.5169/seals-58274

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 01.04.2026

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-58274
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

220 IABSE COLLOQUIUM BERLIN 1998 A

Rehabilitation of Concrete Walls using Thermal Insulation

Helmut MARQUARDT Helmut Marquardt, born 1956, received
Prof. Dr.-Ing. his civil engineering degree and doctor’s
FH N ordostii edersachsen degree from the Technical University of

Berlin, 1983 and 1990 respectively.
Since 1993, he is Professor in
Buxtehude near Hamburg

Buxtehude, Germany

Summary

Exterior walls of concrete buildings frequently exhibit surface deterioration due to corroding
reinforcement. Laboratory and field experiments show that it is possible to arrest the rebar corrosion in
exterior walls of concrete buildings in Central or Eastern European or similar climates by additional
thermal insulation. This method makes it possible to arrest the rebar corrosion without the usual
concrete repair and at the same time to save heating energy.

1. Introduction

Exterior walls made of reinforced concrete often show surface deterioration due to rebar corrosion.
Hand-applied concrete repair of these walls is expensive and the results may be imperfect. On the other
hand the thermal insulation of these walls often is not sufficient according to today's standards. It can
be demonstrated by diffusion calculations that it is possible to dry the exterior walls of concrete
buildings in Central European or similar climates by attaching an additional thermal insulation to the
outside of these walls. To verify this theory the following laboratory and field experiments were made.

2. Experiments

Accelerated carbonated concrete specimens with in advance weighed steel bars were stored in different

relative humidities. Later the specimens were investigated for steel corrosion (fig. 1):

e All steel bars showed a basic corrosion caused by the carbonation of the concrete specimens.

e After four years of investigation the basic corrosion level did not change in specimens which were
stored in climates with a relative humidity of 60 to 80 %.

e When stored in 90 % relative humidity the rebar corrosion in the specimens showed a significant
growth over the time.

To verify the above mentioned theory long-term field tests were made at a dwelling in Berlin. Tem-
peratures and moistures in the concrete sandwich exterior walls with and without additional thermal
insulation were recorded for more than five years (fig. 2): The outer layers as well as the bearing layers
of the sandwich walls were drying behind the additional thermal insulation. After a few years the con-
crete moisture was in an equilibrium to the measured relative humidity of 30 to 70 %.
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3. Conclusions

The above mentionded experiments show that steel corrosion in reinforced concrete walls with
additional thermal insulation can be arrested because after some years of drying the concrete moisture
is in equilibrium to not more than 80 % relative humidity to the surrounding atmosphere (fig. 3).
Another corrosion protection (as used in usual concrete repair) is not necessary.
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Fig. 2 Measured and calculated equilibrium humidities in the outer layers of concrete sandwich
exterior walls with additional thermal insulation
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