
  

 
 

                   

 

New timbrel vault. 
 

 
 
 
 

IS IT:                  APPLICABLE FOR: 

 Product X Restoration 

    

X Technology X Rehabilitation 

    

 Equipment  New Construction 

 
 
 

APPLICABLE ON:  

 1. Foundations and underground structures  5. Façade and building envelope 

    

 2. Vertical structures  6. Finishes and completion elements 

    

X 3. Horizontal structures and vertical connections  7. Integrated services 

    

 4. Roof and terraces  8. General strategies for building recovery 

 

 

 

Related companies: No companies; university research; structural 

study.  
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DESCRIPTION  

The construction principle behind the Timbrel vault or 

Catalan Vault is simple: it consists in arranging slightly 

parabolic surfaces with two, three or more layers of bricks 

laid on their flat part – that bordered by the header and 

the stretcher of the piece – instead of on their thick side. 

This unique geometry makes it possible to cover broad 

spans (as much as six meters) efficiently, with no need 

even for false-works, because the bricks are put on 

gypsum plaster that hardens fast, and also because they 

are self-supporting during execution phase. 

(https://arquitecturaviva.com/articles/timbrel-vaults) 

The timbrel vault does not rely on gravity but on the 

adhesion of several layers of overlapping tiles which are 

woven together with fast-setting mortar.  

The result defies common sense, because a timbrel vault 

is very thin compared to a masonry vault, while at the 

same time it is capable of bearing much higher loads. This 

of course enables wider spans and gentler curves. 

The popularity of the timbrel vault was not restricted to its 

aesthetic appeal. It was simply a very fast and economical 

method, for two reasons.  

(https://www.lowtechmagazine.com/2008/11/tiles-

vaults.html) 

This constructive experience of reconstruction of a timbrel 

vault allow to go beyond the pragmatism of the building 

yard's need and to review the new construction phases as 

a fundamental chapter of rehabilitation construction 

knowledge: "doing" also resulted "explaining" how an 

architecture had been constructed, in a continuous and 

renewed dialogue between designer masons; not only, 

through (re)construction phases the acquisition of 

knowledge reached high levels of technical depth, 

denouncing constructive defects and quality of technical 

elements, often being able to have true constructive 

sections, in case of collapse or demolition, that only the 

original timbrel vault collapse could determine. 

 

 

 

 

WHY TO USE 

In the identity scene of Mediterranean architecture, the 

attention towards the historic heritage grows more and 

more, increasingly acquiring some important 

connotations.  

The construction activity related to it appears an 

economic spin-off and also a real possibility of undisputed 

work opportunity, where little of ex novo architecture is 

realized and much building heritage must instead be 

recovered or restored.  

These design choices are not anachronistic, but rather 

actual precisely by virtue of the possibility of looking at the 

past as a winning possibility for the future, albeit pursuing 

the necessary regulatory verifications and the absolute 

necessity of static security. 

Through the in situ reading of studied or realized 

architectures, the history of the building does not remain 

a dead language but becomes a contemporary one, the 

only useful to suggest the guidelines that then direct a 

philological reconstruction, necessary to dictate the step 

of procedures to follow in the knowledge of used 

construction material, the right operational phases, the 

correct ways of realizing the vault, any safeguards to 

introduce for technological-structural improvement, as 

well as for mitigating the seismic vulnerability. 

 

HOW TO USE AND APPLY 

WOODEN SUPPORTING FRAMEWORK, 

SCAFFOLDINGS AND CENTERING 

A wooden supporting framework have to be build, in order 

to realize the nails of the cross vaults. The curving 

wooden structure was made by adapting it to the 

geometries of the pre-existing structures, so as to 

guarantee the continuity of the intrados and the mutual 

solidarity between all the vault parts. It’s clear that the 

wooden carpentry assured a great safety for the 

operators, but mainly allowed to replicate the original 

construction technique. The experience showed that with 

only a few days of technical training the construction 

workers acquired specialized and manual skills. The 

quality of the work and the speed of execution increased 

exponentially after the first tests of execution and a small 

pilot building yard, carried out on the sidelines and before 

starting. 
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TIMBREL VAULT 

Thin brick vaults defined in the Mediterranean area such 

as bóvedas tabicadas, timbrel vaults; the construction 

typology is declined in cross vaults set on brick arches 

and pillars, featuring nails realized using flat tiles, 

horizontally placed on their flat surface and plastered with 

gypsum paste-mortar, following the appropriate 

realization of a wooden supporting framework. Singular 

appears in the lightning and stiffening structural system of 

dome-shaped counter-vaults, presenting a lowered 

shape, then recovered and re-proposed. 

Once the woodworking structure has been made, either 

continuous or partial, the first dry layer of bricks is placed 

on the extrados of the same, taking care of the well 

settlement and then it’s possible to carry out the first layer 

of gypsum paste and water (often applied to portions of 

vault that are easy to manage by the employed workers, 

so as to quickly allow the laying of the next layer, sheet, 

when the gypsum paste is still fresh and in a plastic state), 

even of millimeter thickness and taking care that this fills 

the joints between adjacent bricks.  

The different layers of juxtaposed bricks must not have 

coinciding joints and the bricks are also arranged in a 

different direction, with respect to the underlying layer, 

being very careful to clamp the vault well to the masonry, 

after making the suitable traces into the same masonry. 

 

TECHNICAL CHARACTERISTICS 

Firstly, and logically, much less building material was 

required. Secondly, there was no need for wooden 

scaffolding, and cohesive construction also made 

buildings fire-proof. 

If just one layer of thin tiles was used, the structure would 

collapse, but adding two layers you can use the vault as 

a ceiling and instead using three or more layers makes 

the resulting laminated shell almost as strong as 

reinforced concrete and useful for structural uses. 

(https://www.lowtechmagazine.com/2008/11/tiles-

vaults.html). 

 

RECOMMENDATIONS AND OTHER 

INFORMATION 

The reconstruction phase have always been 

accompanied by a very strict analysis of original 

construction material and techniques of the building. 

EXAMPLES 

The examples we mentioned in this sheet are related to 

the reconstruction of timbrel vaults during the restorations 

of St. Anna La Misericordia Convent and Bonocore 

Palace in Palermo.  
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WEBSITE OF THE COMPANY 

No website, this kind of technology is assumed by 

restoration building yard experience. 
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IMAGES AND CAPTIONS 

 

 
Fig.1: Construction of perimeter arches, using solid bricks useful to support the timbrel vaults at St. Anna la Misericordia 
convent in Palermo, Sicily, Italy. ©Mario Li Castri 
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Fig.2: Construction of perimeter arches, using solid bricks useful to support the timbrel vaults at St. Anna la Misericordia 
convent in Palermo, Sicily, Italy. ©Mario Li Castri 
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Fig.3: Construction of perimeter arches, using solid bricks useful to support the timbrel vaults at S. Anna la Misericordia 
convent in Palermo, Sicily, Italy. ©Mario Li Castri 
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Fig.4: Extrados of the wooden framework supporting the timbrel vault, waiting for the first layer of thin solid bricks.  

©Mario Li Castri 
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Fig.5: Realization of the first "layer" of thin dry bricks. ©Mario Li Castri 
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Fig.6: Realization of the other "layers" of thin bricks with gypsum mortar. ©Mario Li Castri 

 


