Moisture, Salts and Materials
EU research useful for military heritage?

Rob P.J. van Hees
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Leaching & encrustation

Other damages: -trees
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Damages: salts

Naarden: Utrecht gate




Damages: salts

Salt

« Essential for human being (250 gram in body)  NaCl

« Preservation of food: ham, herring, ...
but also for mummies (Egypt)

« At the same time one of the greatest threats for conservation of
monuments
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Alveolization of brick

Salt damage: From MDDS (EU project COMPASS)
Monument Damage Diagnostic System @
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Salt damage:

-exfoliation
-spalling

Recent research

EU projects (last 10 y) Important aspects

* SCOST «Transport mechanism
« ASSET «Damage mechanism
« Pointing «Diagnostics

+ COMPASS / MDDS *Possible intervention techniques
« Saltcontrol

« Desalination
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Influence of salts

moisture content (m*m )
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critical moisture content?
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Hygroscopic process

RH >>

Salt damages
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Resemblance with frost
damage

- push out re-pointing

- cracks or layers in mortar
- crumbling mortar

- exfoliation

- spalling

Course of temperature and rain in typical frost damage winter
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Model moisture transport & ice lens formation

b4l vl

[ 1[frozenmortar (oicky | == [rce lens

—

|
[ [unfrozenmortar—§ “~» [ heatimoisture flow

2
18 TUDelft EU project pointing




Results freeze thaw test

After > 28 cycles

*No damage

After 7 cycles

¢Loss of bond / push
out

«Crumbling

*Deeper: layering

EU project pointing

NMR drying experiments : 48 h
- tooled bedding mortar
- re-pointing
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EU project pointing

Salt damage Special salt resistant plaster, after one yea
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EU project COMPASS

transporting plaster

Substrate coarse pores Substrate fine proes
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St Philibert Dijon
(MDDS)

EU project COMPASS
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Waag Amsterdam
(MDDS)
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Interventions

» DPC etc.

« Climate control

« Adapt properties of restoration materials
« Crystallisation inhibitors

« Desalination

Possible measures —
moisture & salt problems

* Measures against moisture
« Measures on indoor climate, i.e. RH variations

« Desalination
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Case fortress Breda: ‘climate control’
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Case fortress Breda

Desalination

5
2 TUDelft EU project Desalination

Technical (+ historical) assessment necessary

Expert system MDDS

estate of preservation

types of damage  uniform terminology !
<hypothesis / diagnosis

damage process

Nb

smoisture & salt sources

emoisture & salt distribution

*Documentation!
EU project COMPASS




Conclusions: technical assessment & after-care

« EU research useful indeed

« Documentation
» Assessment (technical + historical)
« Diagnosis
» Choice of measures & argumentation
 Results (efficiency check)

» Monitoring object / maintenance

THANK YOU !




