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CONSOLIDATION OF VAULTS

- RECONSTRUCTION OF LACUNAE
- SEALING OF CRACKS

- OVERLAY:
« UPPER REINFORCEMENT
« UPPER STRUCTURE

- ANCHORING
- RETURN THE SHAPE TO THE VAULT

- SHORING 09 VAULTS Il
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ASHLARS OUTSIDE FROM THE EXTRADOS LINE

_ ITEMS INSERTED BY FORCE (wedges, etc.)

METHOD A

POURED OR SHELL
OVERLAY. UPPER REINFORCEMENT



REINFORCEMENT MESH

REBARS

-.-= SPACED ANCHORS

UPPER REINFORCEMENT WITH METALLIC / GLASS FIBER FRAME
OVERLAY. POURED OR SHELL
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POURED OR SHELL. UPPER REINFORCEMENT WITH METALLIC FRAME
OVERLAY



CARBON FIBERS
UPPER REINFORCEMENT
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UPPER STRUCTURE
OVERLAY




UPPER STRUCTURE. HANGING
OVERLAY
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Castello Mediceo. Intervention carried out by Lorenzo Jurina using the “reinforced
arch” method, applied to the extrados of the vault. Details of the anchoring of the ties
to the masonry, with post-tensioned by wooden wedges.

“REINFORCED ARCH”
RETURN THE SHAPE TO THE VAULT



Monasterio Olivetano. Intervention carried out by Lorenzo Jurina using the “reinforced
arch” method, applied to the extrados of the vault. Details of the anchoring of the tie-rods
to the masonry and of a crossing of tie-rods, with post-tensioned by wooden wedges.

“REINFORCED ARCH”
RETURN THE SHAPE TO THE VAULT



THE "REINFORCED ARCH METHOD":
ANEW TECHNIQUE IN STATIC CONSOLIDATION OF ARCHES AND VAULTS

Lorenzo Jurina
Politectiico di Milano, Italy
WWW. Jurinz. it

Abstract PDF

The principles of a new technique developed by the auther for stuctural conso
arches and vaults, called “Remforced Arch Method”, are illustrated alonz with
scale expermmental tests camied out and some applcations In comservation mis
Technological and structural aspects are illustiated in relation to some recent applications.

Introduction

The current debate about restoration and consobdation of histonical constructions assumes
that an historical building iz the primary source of knowledge, a sigmificant testimony in its
full complexity. Thus, it 15 essenfial to deal with the mdividual object as 2 unique,
unrspeatable mstance, assigning equal value, dignity, importance, and right to protection to all
the conponents of the buildmgz and all the matenial evidence contamed m it Hence, a
strengthening project has to be preceded by a scientific diagnostic approach and has to
minimize the mpact of the mtervention, by choosing the most compatible solution with
respect to the builldmg’s current state, with the amm of preserving it as better 1s possible.
Thersfors, the actual approach to restoration leads to the rsquivement of new “active”
remforcement technologies, able to work m parallel and m cooperation with the existing
structures, and moreover characterized by the fact to be hght, durable and possibly removable.
The “remforced arch method” acts m this diection, by usmgz stainless steel cables as
additional consohdation element, thus providmg durability and considerable strength with
minimum merease of mass. Moreover it represents an easy, quick and quite cheap immovative
mstrument for remeuvable consolidation.

The method was tested with experimental full-scale mvestizations and a certain number of
applications in restoration works wete performed Theoretical mvestigation and practical
aspects could therefore be comelated.

The “reinforced arch method™: principal aims and technical aspects

As well known, arches a vaults collapse by 2 collapse mechanism of four hinges (Figure 1)
The different blocks that form the arch transput a compression force one to the other, and as
long as it stavs withm a certain “core” of the section
all the stresses across the section will be
compressive. If the resultant load move:s out the
central zone, the voussows attenpt to separate as
thev are enable to t1ansmut tensile stresses. Thus the
cracked section represents a hinge-pomt In other
words, the pomt through whach the thrust transouts
between the voussoms approaches one of the =ide
surfaces.

While a three-pin arch 15 still a staticallv determmate
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Support constructions or parts
of constructions in order to
structurally stabilize and
transfer loads to the ground.
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