
\

Convegno ReLUIS - Napoli, 17-18 ottobre 2024

Progetto DPC-ReLUIS 2022-2024 WP 13            

Task 4 – Riduzione della vulnerabilità sismica di edifici esistenti
Task 5 – Influenza della durabilità sulle prestazioni  delle 

costruzioni in legno
UR: UNINA – Responsabile scientifico: Prof. Beatrice Faggiano 

Componenti di Unità di ricerca: PhD Eng. Giacomo Iovane, Dante Marranzini 
TASK 4

TASK 4
Timber-based systems for retrofitting of existing structures

Development of the steel collar connection for composite timber-concrete floors

THE COLLAR SYSTEM CONCEPT

 Evaluation of the mechanical behaviour 
of the connection;

 Design criteria proposal.

Goals of the research

Methodology
 Analytical approach; 
 Monotonic numerical analysis.

 Suitability of steel collar for composite 
timber-concrete system.

Main issues

 Extension of the numerical analysis;
 Cyclic experimental test;
 Improvement of the collar system 

detail;
 Robustness design.

OBJECTIVES AND ACHIEVEMENTS

GENERAL FUTURE IMPROVEMENTS

Influence of durability on the performance of timber constructions
TASK 5
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DESIGN CRITERIA

Design forces
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❑ Phase 2: Service condition – Bolts in shear
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Mode 4.1

 Definition of timber-based systems for 
the structural and energetic retrofitting 
of existing constructions;

 Evaluation of overall integrated systems 
performance;

 Design criteria proposal.

Goals of the research

Methodology
 Numerical analysis.

 Suitability of timber-based systems for 
retrofitting of existing structures.

Main issues

 Extension of numerical investigations;
 Experimental tests;
 Guidelines for the design of timber-

based system for retrofitting of existing 
buildings.

OBJECTIVES AND ACHIEVEMENTS

GENERAL FUTURE IMPROVEMENTS

Timber-based
structures

Wooden-based
fiber-reinforced
mortars (WBF)

Structural-plus-energy 
retrofitting solutions
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Analytical

s: sliding
d: coefficient to calibrateF(s) = Fmin + (Fmax - Fmin)e-ds

ANALYTICAL FRICTION LAW

Iovane et al, 2024

INTEGRATED RETROFIT STRATEGY

1. Masonry structure; 
2. Vapor control / airtightness 

membrane; 
3. CLT panels; 
4. Light frame structure or braced 

frame; 
5. Flexible wood fibre insulation 

between timber-joints; 
6. Insulating wood fibre 

sheathing; 
7. Drained and ventilated cavity; 
8. Horizontal weatherboarding 

fixed to battens;
9. Timber braces;
10.Wooden-based fiber-

reinforced mortar layer
11.Joint restoration with wooden-

based fiber-reinforced mortar 

CLT System Braced System

Light-frame System Wooden-based fiber-reinforced mortar
Timber-based systems
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STRUCTURAL VULNERABILITY ASSESSMENT FOR SEISMIC AND ENVIRONMENTAL ACTIONS

MCDM + FACTORIAL METHOD 
(FM)

MCDM METHODS

DURABILITY ISSUES

SEISMIC VULNERABILITY

DURABILITY INDEX
IGD

VULNERABILITY INDEX
IV

FRAMEWORK of the PROPOSED METHOD

SURVEY FORMS
ESTIMATED SERVICE LIFE (ESL)

QUICK LEVEL METHOD FOR SEISMIC VULNERABILITY ASSESSMENT

Framework of the method

METHOD FOR ESTIMATED SERVICE LIFE (ESL) AND DURABILITY INDEX (IGD) ASSESSMENT

ESL>RSL
IGD > 1.00

ESL<RSL
IGD < 1.00

A. Qualitative definition of 
durability sub-factors 
(criteria) for timber structures

B. Quantitative evaluation and 
ranking of durability sub-
factors for timber structures

C. On-site data acquisition 
through SHA-TS form

D. Estimation of the IGD and 
Estimated Service Life 
ESL=RSL· IGD

ESL=RSL
IGD = 1.00

…………………………………….....(modified from Piazza et al., 2005)

(charltonsgates.com)

Framework of the method

A. Definition of vulnerability   
criteria for Large-span timber 
buildings based on CARTIS

B. Quantification and ranking 
of vulnerability criteria

C. On-site data acquisition 
through CARTIS form 

      (Faggiano et al., 2021)

D. Estimation of the seismic 
vulnerability index IV

IV

…………………………………….....

DEVELOPMENT OF A SURVEY FORM AND MANUAL TO SUPPORT THE DIAGNOSIS OF TIMBER DECAY PHENOMENAMAIN REFERENCES
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