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The construction of the Dome Cathedral, Riga, was begun
in 1211 at the same time as Capithulum Hall. Stone carvings
in the hall are made from dolomite (Saaremaa, Estonia).
The main factors causing deterioration of these stone carv-
ings are migration of soluble salts and moisture. In order
- to diminish these problems, during the last restoration
(1888-91) the walls were covered with damp-proof sand-
wich-type plaster, consisting of cement-glass tile (4—5 mm
thick)-cement. Thus the evaporation of water through
the walls was hindered. Soluble salts crystallised on the
surface of carvings located above the level of the historical
damp-proof course causing damage. The cathedral’s central
heating system intensified the crystallisation of salts. The
deterioration processes of historical building materials in
Capithulum Hall were studied from the viewpoint of mois-
ture and salt migration, and by comparing the data with the
external climate.

Capithulum Hall is situated below ground level. There is
no damp-proofing, therefore water together with salts can
freely penetrate into the walls. The processes of migration
and infiltration are provided by capillary uptake and con-
densation of moisture. The main source of soluble salts is
polluted groundwater which can freely penetrate into walls
due to the location of the hall.

The type, range and distribution of salts and moisture
in the masonry were detected by qualitative and quantita-
tive chemical analysis, measurement of physical properties
and X-ray diffraction (XRD) analysis. Samples from the
surface, and boreholes made to different depths of brick
walls, as well as historical mortars were analysed. The effi-
ciency of commercial multilayer desalination render or so-
called ‘sacrificial” plaster applied experimentally in 1995
was estimated.

Chemical analyses indicated very high concentrations
of soluble salts on the surface of the brick walls of the
hall. Samples collected in 2004 and in 2006 from the same
Places, in order to assess changes in concentration, indi-
cated little change from the situation in 2004. The highest
concentration was found to be for KNO, and Na,S0,. XRD

results matched those abovementioned results and showed
such compounds as KNOJ, NaZSO4 K,SO,, CaSO4~H20,
CaCO;, and SiO,. The main crystalline phase is also KNO,.
In this situation it is possible that the double salts could
crystallise.

Three boreholes were made: two in the eastern wall
and one in the southern wall of Capithuium Hall. Anion
and cation measurements on borehole samples indicated
low concentrations of salts to a depth of 30 cm in the brick
walls. For characterisation of distribution and quantity
of moisture, different values were calculated — moisture
content in the object, free water absorption, maximal water
absorption, saturation coefficients, drying index, apparent
and real density, volume of open pores, open porosity etc.
Moisture content and saturation coefficient increased with
the depth of masonry. Water absorption for all samples was
similar, and the largest amount of water was absorbed in
the first 10-15 minutes. The lowest water absorption and
the highest porosity were found in the sample of ‘sacrifi-
cial’ plaster, which has a lower concentration of salts than
samples immediately behind it, indicating that this ‘sacri-
ficial’ plaster does not work as intended; salts do not accu-
mulate in its pores as required.

Condition mapping of Capithulum Hall was carried out
using the mapping standard Normal 1/888 to represent the
macroscopical changes and varied degradation states of
stone carvings and walls. Overall, ten areas including three
aspects (front and both sides), four walls and two cluster
columns (four side views) were mapped. The maps were
used to choose the sites for boreholes in the walls.

Historical jointing mortar used for brick cladding was
found to be natural hydraulic lime, which is mechanically
strong and relatively well preserved under conditions of
high salinity.

Using the data obtained during qualitative and quanti-
tative analysis and indicators of distribution of salts and
moisture, it is possible to select the appropriate method
of desalination for Capithulum Hall and to try to prevent
the causes of salt formation. This enables conservation
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treatment to be planned, to maintain this object of cultural
heritage for future generations as an example of a signifi-
cant historical building. At the same time it illustrates the
destructive consequences of inferior investigations, and the
effects of unsuitable conservation procedures.

Conclusion

Qualitative and quantitative chemical analysis indicated
very high concentrations of soluble salts on the surface of
masonry in Capithulum Hall, without observable changes
since 2004. Low concentrations of soluble salts were found
in samples from the brick wall, which were taken from the
boreholes (height approx. 1m). High moisture saturation
in the stone was found. The migration and infiltration of
water and soluble salts in the walls is due to capillary uptake
of condensation, and polluted groundwater due to sodium
chlorite used for de-icing roads in winter, chemical reac-
tions in the ground which covers the eastern wall of the hall,
and atmospheric pollution. The ‘sacrificial’ plaster experi-
mentally applied in 1995 did not perform adequately. It
was considered necessary to remove the non-porous sand-
wich-type plaster (this was done in the spring of 2006) and
ceramic floor tiles, and to desalinate the building. Further
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interventions could involve continued monitoring of Cap-
ithulum Hall, and the provision of damp-proofing for the
walls, basement and foundation.
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