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Abstract

ist tensile stresses. For the vault to work as a No-Tension (NT) structure, it is.

In the paper, structural analysis of masonry vaults is based on the fundamental assumption that the material cannot re
recognized that a membrane surface completely included in the thickness of the vault exists [Heyman (1977) Equiibrium of shell structures. Oxford University Press, Oxford], designed in way to resist
applied loads by purely compressive membrane forces. After reducing the problem to a plane-stress problem, the stress function W(x,) the classical Pucher's approach. Statically
admissible solutions are proven to be ruled by the non-homogeneous Monge-Ampere equation. Anyway purely admissible stress fields often yield non-compatible and non-credible results with reference
to fractures and strains. A path aimed at generating sets of solutions related to given load shapes is outiined, as a preliminary basis for solutions fully accomplishing not only equilibrium and admissibility,
but also compatibiity with strains and fractures. Further analytical developments, set up of operative procedures, validation by means of numerical campaign, investigation of special characters of
approximations when dealing with particular load shapes, i. e. all topics related to operative features of the proposed approach are presented in the second part of the paper. Starting from the path
outlined for identifying solution domains, a constrained optimization is set up to minimize a suitably defined square error function calculated between the assigned objective load function and the
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membrane surface expression, under the condition that the solution membrane function is contained in the vault profle. Some analytical management is needed in order to reduce the of the
problem on the number of parameters, and to partialy simplify and expedite the subsequent numerical simulation. Thereafter, ad hoc calculus codes are built up for implementing the problem and
performing the numerical investigation. Final validation of the approach is given by demonstrating, with some numerical appiications, the effectiveness of the method even for load shapes dificult to be
handied. © 2011 Springer-Verlag

Author keywords

Monge-Ampere equation; No-Tension material; No-Tension structures; Vaults

Indexed keywords

Applied loads; Compressive membranes; Generating set; Masonry vaults; Membrane surface; Monge-Ampere equation; No-tension material; Non-homogeneous; Numerical applications; Numerical
investigations; Numerical validations; Oxford University; Plane-stress; Shel structure; Square errors; Stress feld; Stress functions;

Engineering controlled terms: Constrained optimization; Fracture; Loads (forces); Masonry materials; Stresses; Yield stress

Engineering main heading: Numerical methods.

ISSN: 18676936 Source Type: Joumal  Original language: English
DO 10.1007/512356-011-0022-8  Document Type: Article

masonry vaults
Baratta, A, Corbi, O,

(2015) Computers and Structures
On limit analysis of masonry arches with brittle
tensile strength

Barata, A, Corbi,

(2013) Civi-Comp Proceedings.

An approach o the positioning of FRP provisions in
vaulted masonry structures.

Baratta, A_, Corbi, O.

(2013) Composites Part : Engineering

View all related documents based on references

Find more related documents in Scopus based on:

@ Authors | @ Keywords
Metrics. ]

[T} 26  Citations

®|. ps/ 2 1&nir= B2C26FC21AFFAFCEIER snAwBkcdtTIPYLOOVABGA%3: 2.6602249 O + & M Ated
@ Scopus - Document details
File Modifica Visualizza Preferiti Strumenti 7
% [ inboxunina.t Utente ) d® v Paginav Sicurezzav Strumentiv
SCOPUS Search  Sources  Alerts  Lists Help v Login v

L]

e omd

1336

07/11/2016

@ ()] @ it ik springercom/cice/ 10.100726212355-011-0022-5

Visualiza  Prefeiti  Strumenti 7

File Modifica
5 [ inboxuninait Utente
e
Metti in risalto i tuoi risultati
natureresearch

ral Mechani
December 2011, Volume 2, Issue 2, pp 107-122

Ann: lid an

Alessandro Baratta ], Ottavia Corbi

Original Article Cite this article as: /

First Online: 03 November 2011 Baratta, A. & Corbi, 0. Ann. Solid Struct. G .

DOI: 10.1007/512356-011-0022-8 Mech. (2011) 2: 107. d0i:10.1007/512356-011- Citations Downloads
0022:8

Abstract

way to resist applied loads by purely compressive membrane forces. After reducing the problem
to a plane-stress problem, the stress function W(x,y) is introduced, like in the classical Pucher’s
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