High technology systems have been used in the
restoration and reconstruction of the Basilica
complex of Sant'Apollinare Nuove in Ravenna.

The Basilica of Eum" linore Nuowo in Rovenno was

bwile dum';; ric (493-524) os.an Aran
Chrishion c|||:|1|r::?|'mp-a| :nliu-chad o the odjacent
Theodaric Paloce. Its mosaics are amang the works of art
listed I:I-].I LIMESCO as !:ualng the Henh:lge of Mankind” .
1,300 years alfer its construction, the Basilica complex was
|:-|:r|:||].I in need of restorafion, The work wos one of the many
projects inonced s part of the Holy Year 2000, The
controct was aworded o the C-nmurhum Ravennole delle
Cu:ﬁl{rume di Produzione e Lovoro and the work was executed b}u

lfecnica company of Ravenna, RESTORATION OF THE BASILICA
The pmied waos divided inbo three main sechions:
I. restarafion of the Basilica of Sant .ﬂ.pul'l'mre Nuove; Restoration of the Basilica of

2 conshruction of the Mosaic Mesaum in the T]'ue-ﬂdnn; Paloee;

I.‘.;lltlu'"l. 1': 3 [y o i 't'.ld:
J. repair gfhhﬂjdmgﬁ located batwoen the Bosifica of nt"Apoliinare Nuovo involve

& restoration of the fagade and the countet-
ﬁ;rlw'r?nﬂﬂ:fhﬂrﬂ the w mﬂwm rh| . fagade, cleaning of the stome, consolidation of
cenire (which includes the m.ﬁ'ﬂsmhnm'; wu ) ' the maortar, and repair of the brick facing;

* dehumidifying, plastering and painting
The aflenfion I gua ng‘;eqmrad by the project qup|¢.d M.:,p.;. the side walls;

to make preliminary o is of the materials ori * restoration of the Baroque Saint Anthony
build the Basilica complex. Test were performed E the Mupeu Chapel;

Research and Development Laboratories 'q-.hlch usad ulkrar * restoration of marble portals in the side
mpﬁlu.h::uhed 1En:|'1n io determine the various re:lmn:pﬂ and chapels.

products o be restoration,

Ao Hie Bisilienr of Sant” Apolllimare Nuoso fir Baeoeiii bl diering e
ricdgn of Themboric (495-556)
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Dehumidifying and plastering of the

walls

The interior walls of the Basalica wene
in such an advanced state of decay that
the repairs had to be performed by
demolishing the old plaster, removing the
mortar from the brick walls, washing
down the surface and covering the walls
with a vapour-permeable mortar inside
the Basilica up to a height of two meters
[except for some sections of the right-hamd
alsle where the original brick had been left
exposed and only needed pointing)

Right-hand aisle: the diagnosis

Tests made on samples of the mortar
bed in the right-hand aisle of the Basilica
showed thal the mortar was |..'1‘.||11]'.I|.'|ﬁ-&'1.f of
commaon lime (ihat had completely
carbonated), mixed with siliceous
aggregate, quarte, and sodium and
potassium feldspar, The amount of
gypsum found suggested it did not result
from pollutants present in the atmosphere
but that it was originally used to modify
the plasticity of the mortar (a technique
used in the past).

During restoration, the presence of the
gypsum made it necessary lo use a special
technique based on technologically
advanced material. Gypsum reacts with
cement-based materials to form ethringite.
Ethringite causes delamination of the
strata and destroys the material.

Left-hand aisle: the diagnosis

Here the analysis of samples [rom the
mortar bed showed the mortar was
composed of lime mixed with siliceous
aggregate. X-ray diffraction revealed the
presence of ethringite produced by the
reaction between the free lime, gypsum,
and clay present in the sand that was used
in the plaster.

This suggests that in modern times the

masonry was touched up here and there
with lime

Solutions

The lab results enabled Mapei to
determine the test technigques to be usad
for the restoration of the Basilica, The
MAPE-ANTIOQUE system was used [or
the restoration. On both aisles a scratch
coat of MAPE-ANTIQUE LC was applied
MAPE-ANTIQUE LC is a special coment-
free, sulphate-resistant binder for macro-
porous renders.

MAPE-ANTIOUE MC was used for
pointing the brick, part of which was left
m:rumr:d. MAPE-ANTIOQUE MC isa light-
coloured dehumidifying maortar which is
insensitive to aggressive agents. However,
it has a degree of porosity, modulus of
elasticity and mechanical strength similar
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o those of a I'||::i|.|u|.' lime-based mortars
MAPE-ANTIQUE FC, o pre-mixed
read y 1o use fine grain sulphate-resistant

rotar, wias tsied to fnish the renders.
Using the MAPE-ANTIQUE system also
enabled dimensional stability to be
achieved in a short time because of the
lowe level of lime present in the system
Alter anly one week the concentration ol
e weas minimal, unlike normal binders
i which the level of lime stays high for
VTS,

d_Aprluiing i coml of MAPE-ANTICWIE MC
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Consolidation of the Mosaic Museum
in the Theadoric Palace regarded:

» remodelling of the 16th century
Rectory adiining the Basilica with an
ertrance from e ald clodster:

= consolidation of the columns and
erowns of the claister supporting the floor
of the Musewm;

= construction of a transpiring render
up to nppn'.-'.u.im:l.tvl_lr' two metres high;

# consolidation of the floor of the
Rectory;

= inalallation of an industrial doorin a
Peluziriim room

The 16th-century cloister

The claister adjacent to the Basilica
was built in the 16th century and
supports the Hoor of the Mosaic Musewm.
The solid Brick arches thal rise from e
cloister's stone oolumns wene in need of
structural consolidation and in need of a
transpiring render on the wall adjoining
the Mosaic Museum. A system developed
in the Mapei Research and Development
Laboratories was used for the
consolidation. This fried and Eesbed
system consisted of injecting materials
formulated with high-performance resing.

First the old plaster was demolished
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Then the L'..'hl:ll.lj;n.‘l |'-r1|, L Slirhade wias
soaked with water, saturating the cracks
as wiell, Thie He rodds were EIVien a
prodective coating of MAPEFER, a
cementitiows mordar with corrosion
infiibitors for metal reinforcemont. Then
the bricks were coated with MAPE-

AN TIOUE MU mortar in order o confain
am injection of EPCYET rEmth e
EPOJET iz a super-fuid EpOxY fisin {hal
is waterproot and |I|'-|!.'r||-|_':|.-|_-_~. without
shrinkage, MAPE-ANTIQUE FC was
sl @s a .‘11'.|:.'||||1;.;

[he same system made up of MAPE-
ANTIQUE MC + MAPE-ANTIOUE FC
was used o construct a two metres high
transpinng render on Ehe wall of the
cloister that supports the Mosaic
Museum. he same systern was used in
the private sacristy of the Archdipcese of

Havenna and in the entrance of the
Museum

An unabtrusive floor

[he Mosaic Museum houses the

migsaic Hloors of
the Theodoric
Falace that date
back to the Sk
century AL The
exhibit spaces
1".'\.|||:Iir1."l.li al Wiery
neutral bype of
floor that would nat distract from the
mosaics. A sheet of polvthene was Jaid
over the concrete slabs before placing a
Hoating TOPCEM screed 5 to 6 cm thick
over it. TOPCEM s 4 fast drving special
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normal setting hydraulic binder.
ULTEAPFLAM, a Auid, cementitbous self-
levelling ultra-fast setting compound, was
later poured over the screed. The
hardened ULTRAPLAN was then treated

with a wax finish

BETWEEN THE BASILICA AND
THE “THEODORIC PALACE"

Restoring the buildings locabed
bétween the Basilica of Sant’ Apallinare
Muovio and the “Theod oric Palace™
il ved:

= conversion of the former Corso
Cinema into a mulli-purpose asditoriuom
seating 160;

= remicdelling the mezzanine into a
conference room;

# construction of a visitors' welcome
centre with a restaurant seating 1205

= construction of the Basilica bookshop;

= construction of living space for the
Basilica custodian;

# installation of industrial flooring.

The former Corso Cinema

The building that stands between the
Basilica and the Theodoric Palace s the
former Corso Cinema Paris of its exterior

walls were badly decayed. Analysis
revealed the composition of the original
mortar which was now completely
carbonated: 1 part gypsum, 1 part
Iiydraulic lime and 3 parts inert silicas,
Here, too, the presence of ethringite led
Mapei to assume that there had been an
attempt at restoring the building using,
antique materials in mone recent times.
The new restoration was performed
using a mortar with cement-free binders.
A scratch cpal of MAPE-ANTIOUE MC
was appled, [ollowed by a finishing coat
of MAPE-ANTIOUE FC. The same system
wias used on the two metre high support
columns and walls of the modern clodster.

Industrial floars

In the last few years the use of
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industrial flooring in buildings and
especially in show rooms has become a
fast growing phenomena if not a fad. The
system TOPCEM+ULTRAPLAN was used
because of its excellent practicality, quality,
and assihetic etfect and was used for the
floors of a room in the Mosaic Museum
and in ditferent areas belween Hhe Basilica
and the Theodoric Palace, The ansas
restoned with this system ane the entrance
hall, the multi-purpose auditoriom, the
visitors' welcome centre, the restaurant
and the management offices. =x
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TECHNICAL DATA

Samit' A pollinare Nuovo - Ravenna (ialy)
Year Bullk:
BasiBHea: 473-506
Mossic Museum: 16th conbury
Former Corso Cimema: Hith cenbury
Restored: |#
Commissioned by The Archdiocese of Ravenna
and Cervia
Supervised by: The Superintendence of
Envirmnmental and Archifectural Besouroes
i Ravenina
Artishic Sopenvimiaone Dr. Roberto Eviangpelst,
Arch.
Froject Manager: Dr. Massimo Bagnali, Anch
Cieneral Contractor: Consorsio Havennale
Cooperative di PMroduzione e Lavoro
Contractar Cooperabiva Edilbecmica of Bavenna
Eng. Pasdo Cioognai - Frediana Mongasd -
Arch. Cristina Caravedl)
Sife ."irupfn'il.nn Davide ﬁul'uul.lin.]1|.1IJI|-nJ
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in the Basilica (mone Al
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TOPCEM
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