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Architectural restoration represents one of the most complex intersections of art, history, science, and engineering. 

It is not merely a technical endeavor to repair old structures but a profound cultural act that involves the 

preservation of human memory and identity. Central to the modern understanding of this discipline is the seminal 

work "Avvicinamento al restauro. Teoria, storia, monumenti"  by Giovanni Carbonara. Published in 1997 by

Liguori, this 836-page treatise serves as a definitive pedagogical and technical foundation for architects and

conservators worldwide. To truly understand restoration, one must move beyond the surface-level application of

materials and engage with the principles that govern the lifecycle of monuments.

The Conceptual Framework of 'Avvicinamento al Restauro'

The title of Carbonara’s work, which translates to "Approaching Restoration," suggests a journey toward

understanding a discipline that is inherently multidisciplinary. Restoration is defined not as the simple act of fixing,

but as a critical process of evaluation. According to Carbonara, the approach to restoration must contemplate the

knowledge of principles before the application of techniques. This theoretical priority ensures that the physical

intervention does not compromise the historical integrity of the monument.

Defining the Monument as a Document

In the technical sphere of restoration, a monument is viewed as a historical document. Like a manuscript, every 

stone, layer of mortar, and structural modification tells a story of the building’s evolution. Modern restoration theory, 

heavily influenced by the "Restauro Critico" (Critical Restoration)movement, asserts that the restorer's role is to

mediate between the aesthetic requirements of the present and the historical authenticity of the past. The goal is to

transmit the work to the future in its full complexity, avoiding the pitfalls of "stylistic restoration" where buildings are

returned to a hypothetical original state that may never have existed.

Historical Evolution of Restoration Theories

The history of restoration is a history of shifting paradigms. To appreciate the contemporary standards outlined by

Carbonara, we must examine the dialectical progression of the field during the 19th and 20th centuries. These eras

defined the boundaries of what we now consider ethical preservation.

The 19th Century: Viollet-le-Duc vs. John Ruskin

Two polar opposites defined early restoration thought. Eugène Emmanuel Viollet-le-Ducadvocated for "Stylistic

Restoration," famously stating that to restore a building is to reestablish it in a finished state, which may in fact

never have actually existed at any given time. This often led to the removal of later additions and the "re-invention"

of Gothic or Romanesque features.

Conversely, John Ruskin and William Morrischampioned the "Anti-Restoration" movement. Ruskin viewed

restoration as a lie, a destruction of the building's soul. He argued for "conservation"—simple maintenance to

prolong the life of a building—rather than any attempt to restore its original appearance. These two extremes

eventually gave way to more balanced, scientific approaches.



The Rise of Scientific and Philological Restoration

By the late 19th century, figures like Camillo Boito and Gustavo Giovannoni introduced the concepts of 

Philological Restoration and Scientific Restoration. These approaches demanded that any new intervention be 

clearly recognizable from the original material, ensuring that the historical truth of the building was not obscured. 

This era laid the groundwork for the Venice Charter (1964), which remains the cornerstone of international

restoration standards.

The Core Principles of Modern Intervention

The methodology described in "Avvicinamento al restauro" is built upon several non-negotiable technical principles.

These principles serve as the ethical compass for any restoration project involving historical monuments.

•  Reversibility: Any intervention or material added to a structure should be removable in the future without 

damaging the original fabric. This acknowledges that future technologies may provide better solutions than what is 

available today.

•  Compatibility: New materials must be chemically, physically, and mechanically compatible with the original 

ones. Using modern Portland cement on ancient lime-based masonry, for instance, is a common failure mode that 

leads to salt crystallization and structural degradation.

•  Recognizability: New additions or repairs should be distinguishable from the original material upon close 

inspection, yet integrated enough to maintain the aesthetic unity of the work. This is often achieved through subtle 

differences in texture or tone.

•  Minimal Intervention: Only the necessary amount of work should be performed to stabilize and preserve the 

structure. Over-restoration is viewed as a loss of authenticity.

•  Authenticity: This involves preserving the "material truth" of the object, including its patina—the natural aging 

process that validates the object's history.

Technical Analysis and Diagnostic Workflows

Restoration is a scientific process that begins long before any physical work starts. A rigorous diagnostic phase is

essential to identify the pathologies affecting a monument. Carbonara emphasizes a systematic approach similar to

medical diagnostics.

Step 1: Anamnesis and Historical Research

This phase involves gathering all archival data, historical photographs, maps, and previous restoration records.

Understanding the chronological phases of construction is vital for determining which elements of the building are

primary and which are secondary additions.

Step 2: Geometric and Material Survey

Modern restoration utilizes advanced technology for documentation. 3D Laser Scanning and Photogrammetry

allow for the creation of precise digital twins. These models are then mapped to show the different materials (stone

types, brickwork, mortars) used across the facade.

Step 3: Pathology Identification

Restorers must identify specific decay mechanisms. Common pathologies include:

•  Capillary Rising Damp: Water from the soil rising through porous masonry, bringing salts that expand and 

cause spalling.

•  Efflorescence and Sub-florescence: Salt deposits that crystallize on or beneath the surface.

•  Crusts and Deposits: Black crusts formed by the reaction of calcium carbonate with atmospheric pollutants 



(sulfur dioxide).

•  Structural Fractures: Cracks caused by foundation settlement, seismic activity, or excessive loading.

Step 4: Non-Destructive Testing (NDT)

To evaluate the internal state of a monument without damaging it, several technical models are employed:



Testing Method Application Technical Output

Thermography Detection of thermal anomalies Identifies hidden moisture, voids, and 
structural detachments.

Sonic/Ultrasonic Testing Measurement of pulse velocity Estimates the density and elastic 
modulus of masonry or stone.

Endoscopy Visual inspection of internal cavities Provides high-resolution images of 
the interior of walls or vaults.

X-Ray Diffraction (XRD) Mineralogical analysis Determines the exact composition of 
mortars and stone decay products.

Methodological Comparison: Different Schools of Restoration

Understanding where Carbonara’s "Critical Restoration" fits requires a comparison with other major schools of

thought that have influenced the field.



School of Thought Core Philosophy Approach to Additions View on Decay

Stylistic (Viollet-le-Duc) Unity of style and ideal 
completeness.

Integrates new parts to 
match the old seamlessly.

Decay is a defect to be 
corrected.

Scientific (Giovannoni) Architecture as a historical 
document.

Strictly differentiates new 
from old using modern 
materials.

Decay is part of the 
document; stabilization is 
key.

Pure Conservation (Ruskin) The sanctity of the original 
fabric.

Abhors all additions; 
prefers collapse over 
restoration.

Decay is the natural, 
beautiful end of a building.

Critical Restoration (Brandi/
Carbonara)

Synthesis of aesthetic and 
historical value.

Intervenes to restore 
"potential unity" without 
falsifying history.

Decay is managed to 
preserve both image and 
material.

Practical Implementation: A Step-by-Step Field Guide

Once the diagnostic phase is complete, the physical intervention follows a strictly controlled sequence of

operations. Each step must be documented and supervised by a multidisciplinary team of architects, chemists, and

master craftsmen.

1. Consolidation of the Substrate

If the masonry is crumbling or lose, consolidation is required. This often involves the injection of compatible

hydraulic lime grouts or the application of consolidating resins. The goal is to restore the mechanical cohesion of

the material without altering its breathability.

2. Cleaning of Surfaces

Cleaning is one of the most delicate operations. It must be selective, gradual, and controllable. Techniques range

from low-pressure water misting and chemical poultices to advanced laser cleaning. Laser cleaning is particularly

effective for removing black crusts from delicate marble without affecting the underlying patina.

3. Reintegration and Compensation of Lacunae

A "lacuna" is a gap or loss in the artwork or structure. In the Carbonara methodology, the reintegration of lacunae is 

performed to restore the visual legibility of the monument. This might involve tratteggio(a technique of fine vertical

lines) in frescoes or specific stone carving techniques that allow the repair to blend in from a distance but remain

visible as a repair upon close inspection.

4. Protective Coating Application

The final step is the application of sacrificial layers or protective treatments. These are designed to shield the

surface from environmental pollutants and UV radiation. To adhere to the principle of reversibility, these coatings

must be easily removable and must not trap moisture inside the masonry.

Case Studies and Operational Challenges

Applying the theories of "Avvicinamento al restauro" in the field often presents unique challenges. Real-world

restoration projects must navigate the tension between safety regulations, modern usage requirements, and

historical preservation.



Case Study A: Adaptive Reuse vs. Preservation

When a historical monument is converted for modern use (e.g., a monastery becoming a museum), the installation

of HVAC systems and elevators poses a threat to the original structure. The Carbonara approach suggests a

"minimal impact" strategy where technical systems are housed in reversible, independent structures rather than

being carved into ancient walls.

Case Study B: Seismic Retrofitting

In earthquake-prone regions, monuments must be strengthened. Historical techniques, such as the use of timber

lacings, are often superior to rigid concrete interventions. Modern restoration uses high-tensile carbon fiber (FRP)

or stainless steel ties that provide strength while maintaining the flexibility of the historical masonry.

Common Failure Modes in Restoration

•  Incompatible Mortars: Use of high-strength cement on soft tuff or limestone causing the original stone to 

pulverize.

•  Over-Cleaning: Removal of the "skin" of the stone, leading to accelerated weathering.

•  Aesthetic Falsification: Making a 20th-century repair look identical to a 14th-century original, thereby 

confusing the historical record.

The Synthesis of Theory and Practice

Giovanni Carbonara’s contribution to the field, as encapsulated in "Avvicinamento al restauro," is the insistence that 

restoration is not a formula but a critical judgment. Each monument is a unique case study requiring a bespoke

approach. The 836 pages of his work do not provide a checklist, but rather a philosophical and technical toolkit for

making informed decisions.

As we move further into the 21st century, the challenges of climate change and urbanization put unprecedented

pressure on our cultural heritage. The principles of compatibility, reversibility, and historical respect are more

relevant than ever. By treating our monuments as living entities that require care rather than "fixing," we ensure that

the architectural narrative of humanity remains intact for future generations.

The study of restoration is, ultimately, an act of humility. It is the recognition that we are temporary custodians of a

legacy much larger than ourselves. Through the rigorous application of theory, history, and scientific analysis, we

can bridge the gap between the past and the future, ensuring that our monuments continue to speak to those who

follow.
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