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INTRODUCTION

MOTIVATION

Á Large part of the built cultural heritage is 
composed of complex masonry monuments, 
that due to their structural characteristics are 
vulnerable to the seismic actions

Á The complexity of most ancient monuments, 
namely their large scale, geometrical 
irregularity, materials nonlinearity, does not 
make its seismic assessment a simple task

MAIN GOAL

Á To propose a methodology for the seismic 
assessment of complex masonry monuments 
composed of aggregate buildings , using a 
famous Portuguese case study



9TH EUROPEAN WORKSHOP ON THE SEISMIC 
BEHAVIOUR OF IRREGULAR AND COMPLEX STRUCTURES 15 - 16 Dec 2020, LISBON

Property of Parques de Sintra ðMonte da Lua, Lda

INTRODUCTION

Case Study

National Palace of Sintra
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INTRODUCTION

Case Study

1. Manuelino

2. Archeiros

3. Cisnes

4. Residências

5. Pegas

6. D. Sebastião Room

7. Sereias

8. Júlio César

9. Arabic Room

10. Kitchen and Chimneys

11. Chapel

12. Bonet

13. Padres

14. Galés

15. Brasões
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Definition of a 
Methodology 
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SEISMIC
ACTION

INFORMATION  
COLLECTION

Historical Data

Field Survey

IN- SITU EXPERIMENTAL 
CAMPAIGN

Non - and Semi - destructive 
tests

1 2

NUMERICAL MODELLING & 
CALIBRATION

EFM vs FEM

Boundary Conditions

N Capacity Curves
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SEISMIC
ASSESSMENT

Nonlinear Static Analyses 
(global behaviour)

Nonlinear Kinematic Analyses 
(out - of - plane behaviour)
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DEFINITION OF A METHODOLOGY

METHODOLOGY FOR THE SEISMIC ASSESSMENT OF COMPLEX MASONRY MONUMENTS 

COMPOSED OF AGGREGATE BUILDINGS

SAFETY & CONSERVATION 
REQUIREMENTS
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Structural Survey 
& Experimental 
Campaign
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Ordered Point Cloud ( Laser Scanner + Drone ) BIM model developed in Autodesk Revit

STRUCTURAL SURVEY & EXPERIMENTAL CAMPAIGN


