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Madonna con el Niño y figuras de Santos procedente de la fachada 
del Hospital S. Michele. 

Sin duda todo lo acontecido en el terremoto del Friuli trajo consigo, 
al margen de la tragedia, retos a muchos niveles. La población tuvo 
que sobreponerse a las pérdidas personales y materiales además de 
tomar decisiones en materia de la salvaguarda de su Patrimonio 
Cultural. Hoy en día, muchas de las actuaciones son motivo de 
debate y cuestionadas con las recientes aportaciones de cartas y 
tratados internacionales9, sin embargo, es importante valorar la labor 
de todos aquellos que, con el esfuerzo y la mejor voluntad, 
contribuyeron a conservar el Patrimonio de su territorio, intentando 
no perder su identidad.  

Todos los trabajos realizados y las experiencias vividas durante el 
terremoto y los años sucesivos, han de servir como aprendizaje para 
futuras intervenciones, pero para ello es necesario recopilar y 
mostrar al público actual y a las generaciones futuras, toda la 
información de lo sucedido, las actuaciones llevadas a cabo y el 
porqué de los trabajos realizados de forma clara y ordenada. 

Además, conviene reforzar la necesidad de desarrollar estrategias de 
conservación preventiva y protocolos de emergencia efectivos para 
minimizar daños en el patrimonio cultural. En concreto la pintura 
mural supone uno de los bienes inmueble con alta probabilidad de 

 
9  ICOMOS (1987). “Carta de Washington; ICOMOS (2000). “Carta de 
Cracovia”; ICOMOS (2003). “Principios para el análisis, conservación y 
restauración de las estructuras de 2003 

deterioro o pérdida total cuando se enfrentan a un factor de riesgo de 
gran impacto como son los desastres naturales o los conflictos 
bélicos. Por esta razón su protección, la gestión de la emergencia y 
la intervención, deben ser planificadas de un modo eficaz y 
sostenible para que el impacto de nuestra intervención y los recursos 
empleados sean los estrictamente necesarios y apropiados. 
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Figura.1 Trabajos de transporte de las obras arrancadas al taller. 
Fotografía de Ermete Cargnelutti. 
  

  
 

Figura.2 Situación Chiesa Madonna delle Grazie tras el terremoto 
Fotografía de Graziano Soravito. 
 

Figura.3. Situación de las pinturas de la Iglesia Madonna delle 
Grazie antes de los arranques. Fotografía de Ermete Cargnelutti. 
 

Figura.4 Situación actual de las obras en la pared norte de la Iglesia 
de San Michele. Fotografía de Ermete Cargnelutti.
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STABILISATION AND PRESENTATION OF A DETACHED WALL PAINTING 
BY COLOMBIAN ARTIST LUCY TEJADA  
 
Juana Segura Escobar1,2, Clemencia Vernaza2,3 and María Paula Álvarez2 
1 Sapienza Università di Roma, Italy. 
2 Corporación Proyecto Patrimonio, Bogotá, Colombia. 
3Independet conservator, Morges, Switzerland.  
 
KEY WORDS: wall painting, detachment, lime-grout, stabilization, presentation   
 
Introduction 
Wall paintings are complex, multi-layered systems that should 
ideally be preserved in situ. Detachment and transfer of wall 
paintings are drastic, irreversible interventions that severely 
impact their physical structure and aesthetic value. In 1999, an 
earthquake in Pereira, Colombia, damaged an 8 x 2.9 meter wall 
painting titled "Guaca Pobre, Guaca Rica" (Poor Tomb, Rich 
Tomb) by Lucy Tejada, dated 1962. The building housing it was 
scheduled for demolition, necessitating the painting's 
detachment and temporary storage from 2004 to 2007. These 
interventions were commissioned to Rodolfo Vallín. The 
detachment caused severe damage and adhesion issues between 
plaster layers. 

A new support was constructed using an iron lattice, metallic 
frame, and expansive polyurethane foam, which were 
incompatible with the original lime-based plasters. When 
mounted in a new building in 2007, the inadequate support led 
to cracks and adhesion problems. Extensive repainting was done 
to conceal the damage, covering large areas of the original 
painting. To address these issues, stabilization with a custom-
mixed injection grout was proposed. This intervention involved 
introducing a compatible adhesive material with bulking 
properties to re-adhere the different layers of both original and 
added materials. 

This poster discusses the intervention undertaken between 2016-
2019 by Proyecto Patrimonio, a Colombian non-profit 
organization dedicated to cultural heritage conservation. The 
objectives were to: enhance the support system of the detached 
wall painting; stabilize the painting by solving adhesion 
problems through custom-mixed injection grouting; improve the 
aesthetic presentation of the wall painting. 

The intervention aimed to address several complex issues arising 
from the painting's detachment, as severe damage and lack of 
adhesion between plaster layers occurred; incompatibility 
between original lime-based plasters and new synthetic 
materials; inadequate support leading to cracks and adhesion 
problems; extensive repainting covering large areas of the 
original painting. 

By focusing on enhancing the support system, solving adhesion 
problems, and improving aesthetic presentation, the intervention 
sought to stabilize and preserve this important wall painting by 
Lucy Tejada. 

The Wall Painting: Technique and Problems 
"Guaca Pobre, Guaca Rica" was originally placed at ground level 
in the Republic Bank's Cultural Headquarters in Pereira. The 
primary support was a brick wall with a concrete column on one 
side. The artist applied two lime-based plaster layers (intonaco  

 

 

and arriccio) in sections (giornate), with some details added in 
secco technique using organic binding media. 

 

In 2004, despite known adhesion issues between plaster layers and 
the primary support, the painting was detached without prior 
grouting or stabilisation. The detachment process involved applying 
a synthetic organic resin coating, adhering a temporary lining, 
covering it with a gypsum-Styrofoam mixture for protection, and 
then removing this mixture before storage. The painting was cut into 
two pieces where it met the concrete column. 

Contrary to the detachment report, exploratory windows revealed 
that no brick wall remained; instead, the painting was layered over 
open-weave fabric adhered to expansive polyurethane on a metallic 
lattice as its new primary support. The two pieces were mounted 
independently in metal frames that were insufficient for proper 
support. 

Detachment led to deformation and cracking throughout the 
painting. This damage was concealed with fills and extensive 
repainting after three years in storage when it was mounted in a new 
building at an altered height of 75 cm above ground level. Within a 
decade, new problems emerged: cracks along the bottom of the 
painting; deteriorated corners; colour alteration of repainting. 

A 2016 inspection revealed that over 50% of the painting had 
detached from its foam support, with repainting covering 43% of the 
mural area. 

This case highlights several issues in wall painting conservation: 
1. Importance of addressing existing problems before detachment. 
2. Risks associated with cutting and remounting large paintings. 
3. Need for adequate support structures in new installations. 
4. Long-term consequences of extensive repainting and use of 
incompatible materials. 
5. Impact of altering original positioning of site-specific artworks. 

The challenges faced in preserving "Guaca Pobre, Guaca Rica" 
demonstrate complexities involved in detaching and relocating wall 
paintings. 

Reinforcement of frame and support 
Since dismounting the painting was nearly impossible due to its 
mounting on a metal frame fixed to the concrete wall, conservation 
work was conducted in situ. The first step was reinforcing the 
mounting system with engineers collaborating on improvements to 
the metal frame by constructing a new steel base that supports its 
bottom part. This includes a neoprene layer that avoids direct contact 
with the frame while providing flexibility during seismic movement. 
New anchoring points were welded to secure it further to the 
concrete wall. The gypsum fill between the metal frame and 
detached wall painting needed replacement as it did not adequately 
support weight. This involved removing segments of gypsum fill 
and replacing them with lime-based mortar containing quartz sand. 
Once replaced and set for 20 days, holes were drilled into this fill 
every 5 cm for steel rods inserted into it and adhered to the frame 
with epoxy Red Head G5 for complete support. 

Materials testing for conservation  
The selection of grout materials depends on desired working 
properties and performance characteristics over time. For this 
project, grout needed to address adhesion issues between various 
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THE FUTURE OF THE MEDIEVAL FRESCOES AT THE PISA 
MONUMENTAL CEMETERY. FROM EXTREME RESCUE (1944) TO LARGE 
SCALE RECOVERY WITH PIONEERING INNOVATIONS (2024). 
 
Giancarlo Ranalli1, Alessia Andreotti 2, Roberto Cela3, Francesca1 Fantasma, Carlo Giantomassi 4, Stefano 
Lupo3,                    Giovanni Pancani5, Laura Rampazzi6, Gabriella Saviano1 and Elisabetta Zanardini7 
1 Dip. di Bioscienze e Territorio, Università del Molise, Italy. 
2 Dip. Chimica e Chimica Industriale, Università di Pisa, Italy. 
3 Opera della Primaziale Pisana, Pisa, Italy. 
4 Restauratore Senior, Roma, Italy. 
5 Dip. di Architettura, Università di Firenze, Italy. 
6 Dip. di Scienze Umane e dell’Innovazione per il Territorio, Como, Italy. 
7 Dip. di Scienze e Alta Tecnologia, Università dell'Insubria, Italy. 
 
KEY WORDS: Fresco, biocleaning, restoration, monitoring, drone. 
 
There are many causes of the presence of undesirable organic 
materials on the surfaces of artistic artefacts. The first exemplary bio-
removal of organic matter was performed in the early 2000s by the 
UniMOL-UniMI research group on the fresco "Conversion of St. 
Ephisius and Battle" by Spinello Aretino 14th century, in the 
Monumental Cemetery, Pisa, Italy. The frescoes in the Camposanto 
were damaged by a bombing in 1944 during which the wooden roof 
caught fire. The paintings were therefore ripped off (strappo) after 
the war by applying a protective cloth on the front with an animal 
glue admixed with a formaldehyde-based biocide that, over time, 
favored the polymerisation of the glue, which then became very 
difficult to remove with traditional methods.The restorers decided to 
contact the team of microbiologists who, among the naturally 
occurring bacteria belonging to the genus Pseudomonas and capable 
of utilising a wide variety of organic compounds that are also difficult 
to degrade, selected the P. stutzeri A29 strain for its ability to 
metabolize the unwanted organic matter present on the fresco quickly 
and non-invasively. The microorganisms were applied to the canvas 
and degraded the now cross-linked glue of animal origin that had 
been placed on the paint layer during the peeling operations 
(efficiency of 80-90%, within 10-12 hours). Residual glue was 
removed with the use of appropriate enzymes (protease and 
collagenase). At the end of the treatment, the bacteria applied to the 
surface, although they were heterotrophic, i.e. only able to grow by 
exploiting organic matter, and not sporigens, were nevertheless 
removed by gentle washing with a buffer solution. Given the 
excellent results, the same technique was adopted in the restoration 
of all paintings. Other innovations were applied: 
i) the choice of a rigid support for the recovered paint film 
(Compolam) instead of fiberglass. 
ii) the use of a thermo-regulated sheet placed between the wall and 
the back of the frescoes to avoid dangerous surface condensation. 
iii) surveillance systems and monitoring conservation state of 
frescoed surfaces by measuring color changes, with drones (2024). 
No doubt, this was the most significant and exemplary bio-cleaning 
intervention using microorganisms on such a large surface area of 
approximately 1,500 m2, activities completed in 2018 with the 
relocation to the original walls and public inauguration. 

The multidisciplinary nature of materials research on cultural 
heritage and the complexity of the problems to be addressed make it 
difficult to draw up guidelines in this field. However, the continuous 
advancement of science will allow us to focus resources on the 
development of products, methods and tools that are not harmful to 
materials, human health or the environment. Furthermore, preventive 

conservation will provide us with another tool for sustainable 
conservation. The main objective of the research is to perform 
photogrammetric surveys with a high degree of resolution of 
the four internal walls of the cloister, which house the fresco 
cycle. However, given the nature of the project, aimed at the 
study for restoration and conservation, it was necessary to give 
the photogrammetric restitutions precise metric and 
morphological feedback, obtained through the comparison and 
calibration between the photo-plane and the data from TLS 
(Terrestrial laser scanner) instrumentation, which had 
previously been carried out (2014).This methodology requires 
the storage of large amounts of information for both the TLS 
survey, but above all, it is necessary to acquire a large amount 
of photographic data for the tens of thousands of images taken. 
At the same time, high-performance hardware equipment 
capable of handling the tens of giga-bites acquired is required. 
The shooting operations were carried out using both digital 
cameras used from the ground and UAV (Unmanned Aerial 
Vehicle) systems, commonly known as drones, equipped with an 
on-board camera. This combination of techniques made it 
possible to obtain a complete and accurate documentation of the 
frescoes, while at the same time ensuring maximum precision in 
the reconstruction of the geometries and dimensions of the 
frescoed surfaces. 

Acquisition Protocol and Instrumentation Used 
Acquisitions were carried out following a protocol based on the 
determination of pixel density per centimeter of surface area 
represented. This protocol was developed considering the scale 
at which orthophotos are rendered and the resolution required 
for digital printing. The determination of the pixel density is 
crucial to ensure that the images acquired can be used to 
produce high- quality digital prints, respecting the resolution 
requirements depending on the scale of restitution. The protocol 
provides for the calibration of the acquisition parameters 
according to the desired scale of representation, thus ensuring 
maximum fidelity in the documentation of the frescoed 
surfaces. 

The following instruments were used for data acquisition: 

1. UAV system (Drone): DJI Mavic 3 Classic** 
- Camera equipped with a 4/3 CMOS sensor 
- Hasselblad 20 Mpixel, f/2.8-f/11 camera 
2. Ground Camera: SONY α7R V** 
- 60 Mpixel CMOS sensor 


