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When we look at the architectural beauty of a building or 
monument erected with natural building stones, we normally 
never think of all the effort that was needed for the extraction 
of the building stones from the quarry, the transportation to a 
workshop for cutting, and the polishing or carving by expert 
hands. The result of all these processes is a monumental task 
that represents the idiosyncrasies and identity of different 
peoples and cultures. These structures bear witness to all 
their efforts.

The description of the natural building stones, from their 
origin to their mineralogical composition is the domain of 
the geologist. However, when it comes to stones that were 
used in the construction of the architectural heritage, a mul-
tidisciplinary staff of specialists from diverse branches are 
required, such as architects, restorers, chemists, engineers 
and even anthropologists. These specialists are also neces-
sary when investigating the exploitation, environment, prop-
erties and the durability of natural building stones.

This special issue with 39 scientific papers includes 
133 researchers from 83 different institutions and depart-
ments that cover topics from three continents. These papers 
reflect a multidisciplinary work with topics that include the 
most diverse aspects of the stones from the quarry to the 
monuments.

Nowadays aesthetic characteristics is the main factor 
considered during the selection of the natural stones by 

the users. However, other properties and factors control 
the quarrying. Some are related to the material itself like 
the physical–mechanical properties, others are extrinsic to 
the stone such as the market demand or environmental con-
straints on the exploitation areas. During the exploration for 
natural building stones, all the factors should be carefully 
studied in order to achieve a correct evaluation in the three 
dimensional stone cycle: exploitation, transformation and 
application.

The delimitation of potential areas for ornamental stone 
production uses methodologies based on the main geologi-
cal criteria. These are the homogeneity criterion, which is 
related to the textural and chromatic homogeneity of the 
potentially productive lithologic units, and the dimension 
criterion, referring to the thickness of the productive unit 
(Carvalho and Lisboa 2018). However, in some cases, like 
the marbles, the textural and colour heterogeneity enhances 
the visual quality of the material (Menningen et al. 2018a). 
Regardless of the rock type the fracturing plays an impor-
tant role in the definition of the available areas (Santos 
et al. 2018), since in high fractured massifs is more difficult 
extracting commercial blocks.

Physical–mechanical properties are the consequence of 
several factors, like mineralogy, texture, cracking, among 
others, and are important to define the possible application 
as well the behaviour face to weathering. The importance of 
each factor varies from stone to stone, not only according to 
the mineralogy but also within the geological background. 
In granitic stones the petrographic features have an influence 
on the strength (Vazquez et al. 2018) and the thermal behav-
iour (Siegesmund et al. 2018). In tuff stones the chemical 
composition, the textural and fabrics homogeneity and the 
degree of crystallinity play an important role in the ther-
mal expansion (López-Doncel et al. 2018). Moreover, the 
presence of swellable clay minerals as well intracrystalline 
swelling causes hydric expansion and is an important factor 
for the weathering behavior and deterioration (Pötzl et al. 
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2018a). Marbles usually shows a lattice and shape preferred 
orientation, consequently the thermal dilatation exhibits a 
strong directional dependence and irreversible length change 
after repeated heating cycles under dry and wet conditions 
(Menningen et al. 2018a). Sandstones can show expansion 
and shrinkage during imbibition of fluids depending on the 
surface tension of the imbibing fluid, the degree of satura-
tion, the rigidity and the effective pore radius (Möller et al. 
2018).

The weathering evolution of stones after centuries of 
exposure, when the decay is faster than expected, is studied 
by considering the rock properties and the environmental 
conditions as well by the implementation of ageing tests. 
The potential weathering of the stones is mainly governed 
by the porosity and pore properties that control water trans-
port and salt and ice crystallization (Benavente et al. 2018; 
Carvalho et al. 2018; Sousa et al. 2018; Pötzl et al. 2018b), 
often in combination with site-specific conditions (Stück 
et al. 2018). The scaling in magmatic rocks is related to 
clay phases and phyllosilicates, which cause the swelling 
and during humidification and drying cycles (Tiennot et al. 
2018). Limestone with stylolites show decay forms as result 
of the unequal thermal expansion of the stone material and 
the filling constituents of the stylolite and/or the hydric 
expansion of the clay content (Aly et al. 2018). Pollutants 
in the atmosphere are prone to cause aesthetic alterations, 
such as color changes due to salt precipitation, oxidation 
of metallic compounds, and the deposition of particulate 
matter (Auras et al. 2018; Gibeaux et al. 2018). Despite the 
decreasing trends in air pollution, large amounts of air pol-
lution related minerals and organic pollutants are still found 
in the black weathering crusts of European carbonate build-
ings (Farkas et al. 2018). The major salt types in samples 
of efflorescence on buildings and monuments are gypsum, 
magnesium sulphates and sodium sulphates, indicating the 
dominating role of hydraulic binders and the long-term influ-
ence of air pollution (Siedel 2018). Microorganisms are key 
players in stone surface colonization and penetration (Kirch-
hoff et al. 2018), and causes esthetic damages and disinte-
grates the rock surfaces through biomineralization and the 
formation of oxalate crystals (González-Gómez et al. 2018). 
Microbial activity has the potential to modify artifacts from 
historic mining areas, due to metal mobilization by leaching, 
and remediation measures should be considered (Amin et al. 
2018). In some special cases, the formation of carbonate 
crusts is not related to the stone itself but from water runoff 
with high contents of carbonate ions (Vereshchagin et al. 
2018).

Interventions on building monuments is often problem-
atic because it is hard to find samples of material for study. 
The non-destructive techniques are often the only available 
option to obtain decay maps (İnce et al. 2018; Menningen 
et al. 2018b; Pirskawetz 2018) or the mechanical properties 

of the ancient construction materials (Orenday-Tapia et al. 
2008). The rehabilitation of the architectural heritage must 
be done according to petrophysical criteria, instead of using 
exclusively an aesthetic valuation (Martínez-Martínez et al. 
2018). Whenever possible the original material should be 
used (Lecuit et al. 2018), and should be located near the 
architectural complexes since the location is the key fac-
tor for the stone selection rather than the specific properties 
of the stone (Lange et al. 2018; Columbu 2018). However, 
the replacement of the original material must be considered 
when the micro-environmental conditions related with archi-
tectural constraints cause specific decay problems (Catarino 
et al. 2018).

The execution of any conservation/prevention process 
should be preceded by a correct evaluation of the cause of 
decay. Lichen colonies can successfully be removed by low-
energy laser treatment in basalts with a high content of Fe 
and Ti  oxides (Gemeda et al. 2018). The use of consolidants 
improves the drainage of the water during the drying process 
and increases the durability of the materials (Molina et al. 
2018). The use of a treatment based on the formation of 
hydroxyapatite do not cause excessive pore occlusion and 
stiffening, and therefore enhances marble durability to ther-
mal cycles and bowing (Sassoni et al. 2018). Weathering 
crusts can have significant differences in hydric and ther-
mal expansion in relation to the stone and the conservation 
treatment should promote the reduction of this heterogeneity 
(Wedekind et al. 2018). 3D mapping of sculptures leads to a 
more accurate evaluation of the damage phenomena, there-
fore better conservation measures can be planned (Pfeuffer 
et al. 2018), which includes winter shelters designed and 
adapted with respect to the material properties (Franzen 
2018).

The monuments are an expression of human activity, 
which evolves together with the historical land use originat-
ing  cultural landscapes (Hoppert et al. 2018). This special 
issue intends to be an aid in helping to preserve the archi-
tectural heritage in urban areas, where pollution and the 
overuse of these monuments can be problematic. Further-
more, these studies can provide needed information for rural 
regions, where the loss of population and land-use changes 
may lead to a decline of the historical cultural landscape.

Rather than having a systematization of all problems 
related to stones in the Architectural Heritage, this issue 
presents some special case studies. We are aware that many 
important topics are still missing in this broad thematic col-
lection. This volume is a overview of the immense work still 
to be done in this fascinating field of research.
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