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Part 1: Background

Part 2: Experimental & Numerical Studies

Part 3: Results & Discussions




Clay Brick Masonry Facades

* Durability
* Long-term performance
e 200 — 300 million square meters of fagades in Sweden
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Response of masonry facades to WDR
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Impacts of WDR on masonry facades

* Increase in moisture content and water penetration

o  higher risk of freeze-thaw cycles | *i'“‘“ et

o  microbiological growth



https://www.diydoctor.org.uk/

Repointing (omfogning) of eroded mortar joints

Replacing the outer part of the mortar joints, approximately 25 mm, with new mortar:

a. eroded joints are raked out

b. new mortar is applied 60-year-old facade

before durmg aﬁer repomtmg
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* Often carried out after 40-50 years from the erection of facades it

*  When eroded mortar joints are observed




Repointing
Pros & Cons

v" Mitigate moisture-related issues due to eroded-cracked mortar joints !

v" Improve aesthetics ?!

X Costly
¥ Tabor intensive
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Research questions

LUND

UNIVERSITY

How does the presence of cracks or imperfections in clay brick veneers impact

water penetration?

How does repointing influence brick masonry's response to WDR regarding

water absorption and penetration?



Experimental studies — Test setup
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Schematic of the test setup: a) scale measuring water penetration, b) scale measuring water absorption,
c) digital camera, d) ColorChecker, ¢) water flow meter, and f) water pressure regulators
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Experimental stud

1eS - Specimens

Repointed
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Numerical studi
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Part 1: Background

—Absorption 1
—Penetration

Part 2: Research Questions

° Framework for Experimental &
Numerical Studies
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Part 3: Results & Discussions




How does the presence of cracks or imperfections in clay brick veneers impact water penetration?

UNIVERSITY

The effect of cracks on water absorption was limited.
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How does the presence of cracks or imperfections in clay brick veneers impact water penetration?

How does repointing influence brick masonry's response to WDR regarding water absorption and penetration?

LUND

UNIVERSITY

The effect of cracks on water absorption was limited. Repointing could significantly reduce the rate of water

absorption.
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How does the presence of cracks or imperfections in clay brick veneers impact water penetration?

How does repointing influence brick masonry's response to WDR regarding water absorption and penetration?

UNIVERSITY

Crack width had a limited effect on the time to the emergence of the first dampness. However, repointing was

shown to be an effective measure to postpone the emergence of the first dampness in brick masonry.
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How can knowledge gained from experimental studies on clay brick masonry response to WDR be utilized to improve the

hygrothermal assessment of building envelopes and enhance risk-aware judgments regarding moisture safety?
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UNIVERSITY

In brick masonry without any known crack, water penetration consistently started at a moisture content

corresponding to about 90% saturation.
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How does the presence of cracks or imperfections in clay brick veneers impact water penetration? N =)
% =/
NS
How does repointing influence brick masonry's response to WDR regarding water absorption and penetration? LUND
UNIVERSITY

Cracks significantly affect the time to the start of penetration as well as the water penetration rate; the greater the
crack width, the less time needed for penetration initiation and the higher the penetration rate. Repointing could
considerably postpone the start of water penetration and reduce the water penetration rate with at least a 50%

reduction in cracked specimens and specimens without known cracks.
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What are the critical factors influencing the resistance of clay brick masonry to WDR?

LUND

UNIVERSITY

In addition to the cracks providing the least resistance pathway for water penetration, it is essential to acknowledge

the potential of the brick-mortar interfacial zone to facilitate such penetration (Q1)

19



In what scenarios can repointing of clay brick veneers be used as an effective measure to mitigate moisture-related risk in building envelopes?

UNIVERSITY

Repointing can be considered as a maintenance technique to reduce moisture-related risk in building envelopes with

clay brick veneers, particularly those in deficient condition and located in areas with high exposure to WDR
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In what scenarios can repointing of clay brick veneers be used as an effective measure to mitigate moisture-related risk in building envelopes?

>
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Given the fact that repointing is a costly and laborious measure, this study recommends considering partial
repointing, addressing only those wall orientations where the performance improvement resulting from repointing

is evident, as opposed to repointing all fagcade sections and wall orientations

Think of other measures to improve facade aesthetics!
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