Ceské vysoké uleni technické v Praze, Fakulta stavebni

Czech Technical University in Prague, Faculty of Civil Engineering

Ing. Eva Burgetov4, CSc

Analyza metod sanace vlhkého zdiva

Analysis of Rehabilitation Methods for Raising Damp in Masonry



SUMMARY

Protection of buildings from water and moisture belongs to the most important
measures in ensuring the service life and serviceability of buildings. Of great
importance, as well, is the reliability of the material and structural solution of
the designed rehabilitation procedure. Unverified and unqualified interventions
and measures often lead to failures and, in the final phase, the deterioration of
the whole complex.

The first part of the dissertation thesis gives a detailed analysis of the
technological development of historical measures and structures used to protect
buildings from water and moisture with the assessment of the possibilities of
their rehabilitation.

In the next part of the thesis, the focus is on investigation activity, including
accompanying in-situ measurements as these are a principal condition and, at the
same time, the most significant stage of the whole decision-making process on
the rehabilitation process. The problems of investigation of historical buildings
are documented by the analysis of the effect of moisture content on the structure
of Charles Bridge.

The principal part of the thesis briefly describes the principles of individual
rehabilitation methods and procedures, pointing out, at the same time, the risk
factors and the limitations of their usability with regards to the requirements for
the functional reliability and durability of buildings. Verification of the
efficiency of individual rehabilitation methods is documented by a series of in-
situ measurements of the moisture content in masonry. The centre of attention is
mainly on listed buildings where designs are the most complicated. Part of this
chapter is the analysis of the successive effect of reduced or increased moisture
content on the change in the properties of building materials and structures due
to the rehabilitation measures designed. Experimental measurements confirm
unfavourable trends in the development of the moisture content of rehabilitated
structures and related biological and chemical processes in masonry underneath
the additionally installed DPC proving thus the necessity of assessment of the
mechanical strength and microbial resistance of the respective building
materials.

A key part of this chapter is verification of the efficiency of contactless methods
of moisture removal from masonry as an insufficient level of knowledge in this
area is a frequent cause of the occurrence of defects, the failure of the designed
measures and, successively, a reason for costly reconstructions. The results of
the experiments and long-term in-situ measurements carried out show that this
type of arrangements fails to have the declared efficiency in the monitored
cases. The functional principle of contactless methods has not been successfully
proved by a laboratory experiment either.



SOUHRN

Ochrana budov pfed vodou a vlhkosti patii k nejdilezitéjSim opatfenim
z hlediska zajisténi Zivotnosti a funk¢ni zplsobilosti stavebnich objekti. Velmi
dalezitd je spolehlivost materidlového a konstrukéniho feSeni navrhované
sanace. Neovérené a nekvalifikované zasahy a opatieni vedou Casto k poruSeni a
v kone¢ném stadiu znehodnoceni celé stavby.

V prvni ¢asti habilitacni prace je uvedena podrobnd analyza stavebniho vyvoje
historickych opatieni a konstrukci pouzivanych na ochranu staveb proti vod¢ a
vlhkosti s posouzenim mozZnosti jejich rehabilitace. Poznédni ptivodniho ¢i
star§tho feSeni, jeho technickych parametrii a funkce slouzi ke zjisténi pficin
pfipadnych poruch stavby a k jejich odstranéni a sou€asné umoziuje obnoveni
funkce izola¢niho systému.

V dal§i c¢asti prace je pozornost vénovdna prizkumnym pracim vcetné
doprovodnych terénnich méteni, nebot’ ty jsou zdsadni podminkou a soucasné
nejdulezitéjsi fazi celého procesu rozhodovéani o zplisobu sanace. Problematika
prazkumnych praci historickych staveb je dokumentovdna analyzou vlivu
vlhkosti na konstrukci Karlova mostu.

V hlavni ¢asti textu jsou struén€ popséany principy jednotlivych sana¢nich metod
a postupil, soucCasn¢ jsou uvedeny rizikové faktory a omezeni jejich
pouzitelnosti s ohledem na pozadavky funkcéni spolehlivosti a trvanlivosti
staveb. Ovéfeni Uicinnosti danych sana¢nich metod je doloZeno provedenim fady
méfeni vlhkosti zdiva in situ. Pozornost je zaméfena zejména na paméatkove
chranéné stavby, kde je technické feSeni nejslozitéjsi. Soucasti této kapitoly je
analyza sanac¢nich metod zaloZzenych na dodatecném vkladani hydroizolac¢nich
prvki do zdiva, kterd zahrnuje posouzeni nasledného vlivu sniZeni, resp. zvysSeni
vlhkosti na zménu vlastnosti stavebnich materidld a konstrukci v dasledku
navrzenych sanacCnich opatteni. Experimentdlni méteni potvrzuji nepiiznivé
tendence ve vyvoji vlhkosti sanované konstrukce a navazujicich biologickych a
chemickych procesi ve zdivu pod dodatecné provedenou hydroizolaci a
prokazuji tak nezbytnost posouzeni mechanické odolnosti a mikrobidlni
rezistence dot¢enych stavebnich materiali.

Klicovou ¢asti této kapitoly je ovéfeni uCinnosti bezkontaktnich metod
odvlhéovani zdiva, nebot’ nedostateCny stav pozndni v této oblasti je Castou
pticinou vyskytu poruch, selhdani navrzenych opatieni a ndsledn¢ i divodem pro
ndkladné rekonstrukce. Vysledky provedenych experimentii a dlouhodobych
méfeni in situ prokazuji, Ze tento typ zafizeni nevykazuje ve sledovanych
piipadech deklarovanou ucinnost. Funkéni princip bezkontaktnich metod se
nepodafilo prokdzat ani laboratornim experimentem.
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