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HARBOURS AND MARITIME STRUCTURES DIVISION - NPE

INTRODUCTION

The Harbours and Maritime Structures Division (NPE) was founded in 1949 and its activity consists of
planned research and research under contract in the fields of design, safety and exploitation of
maritime structures (breakwaters, coastal defense structures, submarine outfalls, artificial reefs, wave
energy converters, etc.) in maritime, harbour and coastal areas. To attain these objectives, numerical
and physical modelling and "in situ” measurement and observation are widely used. In addition, use of

empirical formulae and of neural network tools are currently applied methodologies.

For physical modelling NPE uses a testing hall for hydraulic tests with an area of 6,500 square meters,
mostly occupied with testing flumes and basins where the following two-dimensional and three-
dimensional studies are performed: a) stability and overtopping of harbour and coastal structures; b)
wave propagation and deformation in maritime, harbour and coastal areas; c) other studies for
measuring a variety of variables, such as pressures in structures, flow velocities, armour layer

envelopes, etc..

For numerical modelling NPE develops and applies a number of models for the following studies: a)
wave generation, propagation and transformation; b) wave-structure interaction; c) ships’ behaviour in
manoeuvring and when moored; d) probabilistic assessment of risks associated with stability and
overtopping of breakwaters and dune erosion. In this respect, a number of integrated systems,
combining numerical models, neural network tools and empirical formulae, are being developed for
better characterizing the waves and their effects on both the maritime, harbour and coastal areas and

in the navigation.

For both physical and numerical modelling, NPE develops and uses an integrated software package
for sea wave simulation, data acquisition and control of wave generation in physical models and also
for the analysis of "in situ data”, numerical and physical model data. NPE also conducts studies for the

improvement of simulation and measurement techniques in physical models.

Regarding the "in situ" measurement and observation, NPE has underway since 1987 a systematic
observation programme of maritime structures in mainland Portugal, which now includes 30
breakwaters, in order to characterize, on an annual basis, the current state, the evolution and the risk
of these structures. This programme has also been applied to the breakwaters of Azores, of Marina de
Oeiras and of Macao. Occasionally, NPE also performs "in situ" measurements of wave
characteristics near maritime structures and at beaches, to obtain data for validating numerical and/or

empirical models.

Up to date, NPE has performed more than three hundred research studies under contract, of which

about fifty for foreign clients mainly in Europe, Asia, Africa and South America.

NPE performs research studies in the following areas:
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Sea wave characterization

Sea wave prediction

Stochastic modelling of sea waves

Sea wave simulation

Propagation and deformation of sea waves
(refraction, diffraction, reflection)

Wave penetration in harbours

e Harbour resonance

e Long period waves

360

Structural and hydraulic behaviour of harbour infrastructures, coastal protection
structures and underwater structures

e Physical modelling of maritime structures

o Stability and overtopping tests

o Wave tests

o Special structures tests
e Semi-submerged structures inspection and diagnosis
e Wave-structures interactions

AMAZON
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Ship behaviour in harbour approaches and when moored

e Simulation of ship navigation in coastal zones and in harbour approach channels
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Risk Management in Maritime Infrastructure
e Risks:
o risk of coastal flooding;
o risks in harbour infrastructure related to:
= harbour structures
= cargo loading and unloading
= harbour navigation
= moored vessels
o risks in coastal structures, submarine outfalls
and water intakes; Font v
e Computer tools: » O o] e
Tools for risk assessment and mapping
Forecast and alert systems
Test beds
Tools for design and assessment of the
safety of maritime structures using
probabilistic and optimization methods
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OSOM+ — Systematic Observation of Maritime Structures

= Periodic visual inspections by a trained technician, supported by systematic photos and video
taking, all GPS-tagged;

Periodic aerial inspections, through vertical-oriented photographs with a UAV/drone;

The ANOSOM-GIS database, to store and/or query all information obtained during the visual
and aerial inspections and to perform a diagnosis analysis of each section of the structures,

namely its present, evolution and risk conditions;

A mobile, portable, application, for real-time input and visualization of the database information

obtained during visual and aerial inspections.
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STAFF

The Harbours and Maritime Structures Division presently has researchers and technicians, listed in

the table below, mostly trained in the Civil Engineering area, and also a variable number of research

PhD and MSc. students.

Name

Position

Conceicdo Juana Fortes

Senior Research Officer, Head of NPE

Maria Teresa Henriques

Secretary

Maria Teresa Reis

Assistant Researcher

Rui Capitdo

Assistant Researcher

Maria da Graca Neves

Assistant Researcher with Habilitation

Luis Gabriel Silva

Senior Technician

Rute Lemos

Senior Technician

Liliana Pinheiro

Assistant Researcher

Ana Catarina Z6zimo

Postdoctoral Research Fellow

Ana Cristina Mendonca

Postdoctoral Research Fellow

Rosa Soares

Senior Technician

César Costa

Technical Fellow

Branca Branco

Assistant Technician
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http://www.lnec.pt/organizacao/dha/npe/jfortes
http://www.lnec.pt/organizacao/dha/npe/treis
http://www.lnec.pt/organizacao/dha/npe/jasantos
http://www.lnec.pt/organizacao/dha/npe/rcapitao
http://www.lnec.pt/organizacao/dha/npe/gneves
http://www.lnec.pt/organizacao/dha/npe/rlemos
http://www.lnec.pt/organizacao/dha/npe/lpinheiro

EQUIPMENT AND FACILITIES

EXPERIMENTAL FACILITIES

Maritime Hydraulics Pavilion

The NPE has a test pavilion (PHM) with an area of 6500 square meters, mainly occupied by tanks and

flumes for physical model tests, distributed in 3 zones (A, B and C).
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Plant of the Marine Hydraulic Pavilion with its 3 zones

Basins are used for three-dimensional studies of structure stability and wave penetration. Flumes are

used for bi-dimensional stability and overtopping tests of maritime structures.
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The main testing facilities at NPE are:

NPE wave flumes

Irregular waves Length Maximum Width Minimum width Location in
channel [m] [m] [m] PHM
Col1 49,60 1,60 - Zone B
COl 2+ 82,65 11 (in the 3 (in the_current Zone B
enlargement) section)
Col3 38,50 1,80 0,88 Zone A

* - COI 2 has a cross-section (3 m wide and 71.15 m long) and an enlarged section (11 m wide and 11.5 m long)
that allows the realization of three-dimensional stability tests, also having a rolling platform with crane.

NPE wave tanks
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Approximate dimensions .
Approximate Area Depth

Tank Width x Length ) Location in PHM
(m] [m7] [m]
2%* 9x24 112 0,50 Zone A
3** 24 x 37 888 0,50 Zone A
4 18 x 35 616 0,50 Zone A
5 20x 35 699 0,75 Zone B
6 22 x 23 503 0,50 Zone C
7 22x22 478 0,50 Zone C

** . Since they are contiguous in the same space, the areas of tanks 2 and 3 can be adapted to the needs of the
tests carried out there.

To perform the tests in these tanks the NPE has four wave generators, three large and one of smaller
dimensions, that can be installed in the various tanks, allowing the realization of 4 three-dimensional

tests simultaneously.

In the testing hall there is a Control Room where a centralised control of the entire irregular wave
flumes and basins and for receives all electric signals that convey information from models (resistive

probes, force and movement sensors, video, intercoms).

Control Room

The Control Room has a computer software package, named “SAM”, which allows the use of a wide
range of numerical and physical characterization and simulation methods as well as the processing of
the sea-wave from the tanks and flumes. The SAM software package allows the dynamic absorption
of reflections within the irregular wave flumes through the AWASYS system, which allows real-time
compensation of the paddle in order to avoid reflections and re-reflections of both the paddle and the

model, introduce undesired energy during the reduced model tests.
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HARDWARE AND SOFTWARE

The NPE has numerous mathematical models installed in PCs and workstations that allow simulating
most of the phenomena that are the object of study under the NPE. In fact, with the exception of
stability studies and the construction of maritime works, which are carried out in a reduced physical
model, all other areas of activity have specific software to carry out the respective studies. The
publication "Software of the Nucleus of Ports and Marine Structures”, dated October 2003, describes
in detail the capabilities of the NPE in the field of mathematical modelling in Coastal and Port

Engineering.
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Modelling of sea-wave agitation, wave-structure interaction and overtopping, using the SWASH
model. Comparison of modelling with video images
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Models/Computational programs

The following programs of automatic calculation and mathematical models stand out:

Program name

ADAPTA

ANOI
BOUSS-WMH
DREAMS
DREAMS_CC_CR
DREAMS_S
DREAMS_CR_S

DualSPHysics
INTERPOL
MOORNAV

NN_OVERTOPPING2

OpenFOAM

PARASODE
SWAN

SWASH

SPHyCE

SIMNAV

Summary description
Graphic tests of Gumbel, Fréchet, Weibull, exponential, normal and
log-normal distributions
Treatment of sea waves

Boussinesq type model for non-linear wave propagation in coastal and
port areas

Refraction, diffraction, reflection and resonance of regular waves

Refraction, diffraction, reflection, resonance and wave breaking and
currents of regular waves

Refraction, Diffraction, reflection, resonance of irregular agitation

Refraction, Diffraction, reflection, resonance and burst of uneven
agitation

SPH model for wave propagation and wave structure interaction
Program of interpolation of values of the sea waves

Dynamic analysis model of a moored ship

Neural tool for the calculation of the overtopping in maritime structures

CFD Platform for RANS Wave Propagation and wave structure
interaction

Probabilistic determination of the risks associated with overtopping of
breakwater and dune erosion

Spectral modelling of wave propagation

Modelling of sea waves in coastal and port areas using the NLSW
equations. Calculation of the overtopping.

SPH model for wave propagation and wave structure interaction
structures and forces in structures

Navigation simulator

Integrated software packages

The following two integrated software packages are currently in use in NPE::

Program name

SAM

SOPRO

FOTOGRAM_DAMAGE

Summary description

Numerical and physical simulation of the wave simulation, data
acquisition in scale model tests and control of the generation of waves
given by a spectrum or a group of waves

Interface of propagation models and analysis of sea waves

Modules in MatLab for handling and manipulating cloud of points,
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Program name

HIDRALERTA

SWAMS

SWAMS-ALERT

ANOSOM

Summary description

including:

- extraction of clouds from photogrammetric reconstructions,
extraction of surfaces and profiles with their graphic representation
and in files of type ".txt".

- calculation of eroded areas and volumes, as well as the damage
parameters associated with them.

- manipulation of point clouds from aerial photogrammetric surveys "in
situ”.

- comparing photographic images with the calculation of areas of
differences.

Forecasting and warning systems for coastal zone overtopping.
Operational systems for Praia da Vitéria, Terceira, Azores.

Numerical package for simulating the behaviour of ships moored in
ports

Risk forecasting and warning system for moored ships. Operating
systems for a container carrier in the C berth of the port of Praia da
Vitéria, Terceira, Azores.

Application for data storage of maritime works monitoring and risk
assessment from the analysis of the evolution of the damage.
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PHYSICAL MODELING

MAIN RECENT INVEATIGATION AND CONTRACT WORK (2003-2020)

Lajes Harbour- Flores
— Azores (Portugal)

2003/2004

Rehabilitation of the
breakwater of the port of
Lajes. 2D stability and
overtopping tests

Lagoa Harbour - S.
Miguel Azores
(Portugal)

2003/2004

Improvement of the sea
wave conditions of the
fishing port of Lagoa. 3D
tests of stability of the
new works and study of
the wave conditions

Praia da Vitéria
Harbour - Terceira -
Azores (Portugal)

2003/2004

Rehabilitation of the
southern breakwater of
the port of Praia da
Vitéria. 2D stability and
overtopping tests

Melilla Harbour (Spain)
2003/2004

New works of protection
of the port of Melilla. 2D
stability and overtopping
tests for 3 different
cross-sections
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Punta Langosteria
Harbour (Spain)

2004

3D tests of stability and
overtopping of the winter
head of the breakwater
of the port of Punta
Langosteria

Figueira da Foz
harbour (Portugal)

2004/2005

Rehabilitation works on
the head of the south
breakwater that protects
the entrance of the port
of Figueira da Foz.
Stability and overtopping
3D tests

Luanco Harbour
(Spain)

2004/2005

New port of Luanco. 2D
and 3D stability and
overtopping tests. Study
of sea wave conditions
inside the port

CEODouro — Douro
river mouth (Portugal)

2004/2006

3D tests of a power plant
for the production of
wave energy located at
the mouth of the Douro
river, with the objective
of studying the
hydrodynamic
characteristics of the
power plant and
validating relevant
parameters inherent to
its operation
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Figueira da Foz
Harbour (Portugal)

2005/2006

Extension of the North
breakwater of Figueira
da Foz harbour. Stability
and overtopping three-
dimensional scale model
tests.

Pévoa de Varzim
harbour (Portugal)

2005/2006

South breakwater of the
port of P6voa de Varzim.
2D stability and
overtopping scale model
tests.

Vila do Porto harbour -
Sta. Maria - Azores
(Portugal)

2004/2005

Stability and overtopping
three-dimensional scale
model tests of the
protection works of the
marina of Vila do Porto.
Study of the wave
conditions in the port.

Socorridos, Madeira
(Portugal)

2005/2006

New multi-purpose
terminal of Socorridos.
Stability and overtopping
three-dimensional scale
model tests and wave
conditions study

Ericeira harbour
(Portugal)

2005/2006

Rehabilitation works of
the breakwater of the
fishing port of Ericeira.
Stability and overtopping
three-dimensional scale
model tests
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Vila Franca do Campo
harbour - S. Miguel -
Azores (Portugal)

2006/2007

Stability and overtopping
three- dimensional scale
model tests of the
protection works. Wave
conditions study.

S. Mateus harbour -
Terceira— Azores
(Portugal)

2006/2007

Improvement of the
wave conditions in the
interior of the fishing port
basin. Stability and
overtopping three-
dimensional scale model
tests

Sines harbour
(Portugal)

2006/2007

Extension of the West
breakwater of the Sines
harbour to permit re-
utilization of a petrol
terminal. Stability and
overtopping two-
dimensional scale model
tests of three different
cross-sections

S. Pedro do Estoril
artificial reef (Portugal)

2009

3D physical model tests
for the implementation of
artificial reefs in Sdo
Pedro do Estoril.
Analysis of local surf
conditions
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Madalena harbour —
Pico Island — Azores
(Portugal)

2009

Stability and overtopping
three- dimensional scale
model tests of the
breakwater and wave
tests of the general port
basin

North breakwater of
the entrance of the Ria
de Aveiro (Portugal)

2009

Stability and overtopping
three- dimensional scale
model tests of the

breakwater enlargement

Horta harbour —Faial
Island — Azores
(Portugal)

2009

Stability and overtopping
three- dimensional scale
model tests of unique
sections of the northern
breakwater

1* phase of the
expansion of the Port
of Palmeira - Sal Island
— (Cape Verde)

2009

Stability and overtopping
three- dimensional scale
model tests of the
protection breakwater
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Péro de Teive Marina -
Port of Ponta Delgada
-S. Miguel Island -
Azores (Portugal)

2010

Three- dimensional
scale model tests for
evaluate wave
conditions and
evaluation of pressure
on the slab of the new
terminal

Horta harbour —Faial
Island — Azores
(Portugal)

2010

Stability and overtopping
three- dimensional scale
model tests of an
alternate profile for the
northern breakwater

Amboim Harbour
(Angola)

2009-2010

Stability and overtopping
three-dimensional scale
model tests. Sea wave
conditions study

Expansion of Porto
Novo Harbour, Santo
Antao Island, Cape
Verde (Cabo Verde)

2010

Stability and overtopping
three-dimensional scale
model tests.
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Sal-Rei harbour
protection breakwater
(Cape Verde)

2010

Stability and overtopping
three-dimensional scale
model tests. Sea wave
conditions model tests.
Pressure transducer
tests

Detailed Modelling
Studies for Colwyn
Bay Coastal Defence
Scheme, (Wales)

2010

Two-dimensional
physical model tests of
the armour stability and
wave overtopping of
eight different cross-
sections of the rock
revetment.

5
<V
/'u

- S Sl
R N L

Rabo de Peixe Harbour
— Azores (Portugal)

2011

Stability and overtopping
three-dimensional scale
model tests. Sea wave
conditions study

Tanger Fishing
Harbour, (Morocco)

2012

Stability and overtopping
two-dimensional scale
model tests of the new
Tanger fishing harbour
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Velas Harbour, S.
Jorge Island, Azores
(Portugal)

2012

Stability and overtopping
three-dimensional scale
model tests

Pocas Harbour, Flores
Island, Azores
(Portugal)

2012

Stability and overtopping
three-dimensional scale
model tests. Sea wave
conditions study

Nacala a Velha
Harbour (Mozambique)

2012

Stability and overtopping
two-dimensional and
three-dimensional scale
model tests.
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Angeiras Harbour
(Portugal)

2012

Stability and overtopping
three-dimensional scale
model tests. Sea wave
conditions study

Marina Luanda
(Angola)

2013

Sea wave conditions
studies

Marina Luanda
(Angola)

2013

Stability and overtopping
two-dimensional and
three-dimensional scale
model tests
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Cabinda harbour
(Angola)

2014

Wave conditions,
stability and overtopping
bi and three-dimensional
scale model tests.

Touristic complex
Llana Hotel —Sal Island
(Cape Verde)

2015

Three-dimensional scale
model overtopping tests
and study on the
optimization of the
beach layout

Sines harbour
(Portugal)

2016/2017

Extension of the East
breakwater of the Sines
harbour — Terminal XXI.
Stability and overtopping
three-dimensional scale
model tests
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Leix8es Harbour
(Portugal)

2016/2017

Lengthening of the outer
breakwater of Leix6es
harbour. Stability and
overtopping bi-
dimensional scale model
tests

LeixBes Harbour
(Portugal)

2016/2017

Lengthening of the outer
breakwater of Leix0es
harbour. Wave
conditions, stability and
overtopping bi-
dimensional scale model
tests

Marginal of Rabat
(Morocco)

2016/2017

Maritime protection of
the marginal road of
Rabat. Two-dimensional
stability and overtopping
scale model tests
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Funchal - Madeira
(Portugal)

2019-2020

Implementation of an
alluvial alert system in
the Madeira Region -
Three-dimensional
physical modeling of the
infrastructure and port
operation area

Maio Island (Cape
Verde)

2020

Expansion and
requalification of Porto
Ingés, Maio Island. Cape
Verde. Physical and
numerical models

Lajes das Flores Port —
Azores (Portugal)

2020

Emergency works in the
port of Lajes das Flores -
Two-dimensional
physical model tests
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Commercial port of
Horta - Faial Island—
Azores (Portugal)

2020

Requalification of the
commercial port of Horta
(Faial Island - Azores).
Three dimensional
physical model tests

Funchal — Pontinha
Pier - Madeira
(Portugal)

2020

Extension of the outdoor
Pier (Pontinha pier) and
extension of the current
pier 8 of the port of
Funchal
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NUMERICAL MODELING
MAJOR RECENT CONTRACT RESEARCH (2003-2020)

Canical harbour -
Madeira (Portugal)

2004

Studies of the wave
propagation and simulation
of the behaviour of ships in
manoeuvre

Sines harbour (Portugal)
2004

Sea wave characterization
in the Western breakwater
of the Port of Sines.
Regime of Extremes and
Notable Events.

130000 132000 134000 1365000 138000 140000

arina de Cascais|

Cascais Marina
(Portugal)

2004

Sea wave characterization
in Cascais Marina.

e Sines (Portugal)

1

&5 2007

22: Sines Production Centre -
o Adduction Basin. Analysis
05 of Algal Flow to Water

04 Outlets. Analysis of the

e Deepening of the

0.2
0.1

Adduction Basin
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Sédo Pedro do Estoril
Beach (Portugal)

2008

Viability of the
implementation of an
artificial reef for surfing on
the beach of S&o Pedro do
Estoril and creation of a
structure for the protection
and mooring of the
Barracuda submarine.
Numerical and physical
modelling studies. Study, in
physical model, of the
solution for the artificial
reef for surfing

T=108
Direcgo = 226°
NM =4 m

T=10s
Direcgao = 225¢
NM=4m

Douro’s breakwater
(Portugal)

2010

Douro’s breakwater. Sea
wave characterization

T=320s
Direcgao = SW
NM=45m

ms

Port of Sines (Portugal)
2012

Resonance study of the
port basin of the XXI
terminal of the Port of
Sines

Port de Sines (Portugal)
2012

Expansion of the basin of
the Sines Container
Terminal - Studies of the
shelter conditions of and
operation of the basin
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Ponta da Madeira (Brazil)
2012

Numerical model study of
the behaviour of a ship

: moored at the port terminal
atanticOcean - of Ponta da Madeira

Figueira da Foz
2012

Transposition of the storm
from 21 October 2009 to
the north breakwater of the
port of Figueira da Foz
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J— { 2013

Waring Lusnoa

Characterization of the
conditions of coastal
dynamics and evaluation of
the impacts of the
construction of the Marina
Luanda. Study Il
Evaluation of the impacts
of the construction of the
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Portimao harbour
(Portugal)

2013

Evaluation of the bar
reconfiguration of the port
of Portim&o and of the
dredging of the channel for
access to the port. Volume
3: Numerical model studies
of wave conditions

Direccéo = 270
NM =2

3

eDE NEm® remo

Portimao harbour
(Portugal)

2014

Evaluation of the bar
reconfiguration of the port
of Portimao and of the
dredging of the channel for
access to the port. Volume
4: Comparative
assessment of the current
situation and development
scenarios

T=320s
Direcg3o=SW
NM=45m

s,

Port of Sines (Portugal)
2014

Resonance study of the
Sines’ terminal XXI harbour
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CARACTERISATION DES TRONGONS

Nador and Al Houceima

[CARACTERISATION DES TRONCONS
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harbours (Morocco)

2014

Database complementary
to a monitoring plan for the
maritime works of the port
of Nador and Al Houceima
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Terreiro do Pacgo, Lisboa
(Portugal)

2014

Collaboration of the NPE in
Terreiro do Paco Interface-
Stability analysis of the
piles of the pontoons for
the Fluvial Terminal

|
SUESHEsBBaBBE 5558

Sao Roque do Pico
harbour —Pico Island,
Azores (Portugal)

2015

Technical expertise for the
Accident in the Port of S.
Roque on board of the
"Gilberto Mariano" R6-R6
ship for passenger
transport on 14-11-2014.
Work for the Local
Command of the Horta
Maritime Police

Cabo Verde harbour
(Cabo Verde)

2016

Cape Verde Integrated
Resort & Casino; Santa
Maria Islet, Praia: Physical
and numerical model
studies of the maritime
works
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Leixdes harbour
(Portugal)

2016

Physical and numerical
model studies of the
lengthening of the outer
breakwater and maritime
accessibilities of Leixdes
Harbour

z
Iy
Guinada v Deriva _»Y

Balango

«_ Avanco

X

Abatimento

Pontao Telheiras
(Portugal)

2016

Study of the reinforcement
of the piles of Telheiras’
pontoon, in the Interface of
the Terreiro do Paco

Inverno maritimo

Mapping Hs_max and Tp_max parameters in mainland Portugal

Portugal Continental
2017

Mapping of sea waves
descriptors on the
continental Portuguese
coast. Study conducted for
the Direcdo-Geral de
Recursos Naturais,
Seguranca e Servigos
Maritimos (DGRM)
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Sao Roque Port and
Madalena do Pico Port

(Azores, Portugal)
2017-2020

ECOMARPORT — An Alert
System for the Ports of Sdo
Roque and Madalena do
Pico

Costa da Caparica
(Portugal)
2018-2019

Modelling the interventions
at the beaches of Costa da

s LT
o fim, cede VICEW

e = | Caparica — AlImada.

Study | — Analysis of the
vulnerability of the urban
beaches to a maritime
storm event

+ Residuos Aveiro (m)

= SobrelevagSo (m)

Praia da Vagueira
(Portugal)
2020

A study on the
characterization and
feasibility of a
multifunctional detached
breakwater in front of the
Vagueira Beach
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MOST RELEVANT RESEARCH PROJECTS IN THE LAST 10 YEARS

Name Financial entity

To-SEAlert — Overtopping and flooding in coastal and port areas: Tools for a FCT
forecasting and warning system, emergency planning and risk management

BSafe4Sea - Control of the Safety of Breakwaters through the Analysis of a FCT
System of Forecasting and Decision Support

PROTOCOL - Protecting coastal urban fronts from global warming ONCYT

M&M-SHIPS - Manoeuvring & Moored Ships in Ports. Physical and Numerical FCT
Modelling

HYDRALAB+ - Adaptation for climate change European Union
USE-IT : Users, Safety, Security and Energy In Transport Infrastructure European Union

FOX : Forever Open Infrastructure across (X) all transport modes European Union
(Construction — Inspection — Maintenance — Recycle & Reuse)

DITOWEC - Development of an Integrated Tool for Numerical Modelling of FCT
Oscillating Water Column Wave Energy Converters integrated in vertical
Breakwaters

RADE — Remote access to physical model and experimental data LNEC/NPE

Propagation of maritime agitation and currents. Theoretical, numerical and LNEC/NPE
experimental analysis

Project "Short-term and long-term probabilistic modelling of sea waves" LNEC/NPE

DESTAQ - Development of Velocity Measurement Advanced Techniques for FCT
the Interaction Analysis between Detached Breakwaters and Harbour
Structures

SPACE - Smoothed Particle Hydrodynamic Model Development and FCT
Validation for Coastal Engineering Applications

HIDRALERTA - Forecasting and flood warning system in coastal and port FCT
areas

HYDRALAB IV — “More than Water” Integrated Infrastructure Initiative European Union

EROS - Erosion of Rocky Coastlines - Differences in Protection from Sandy FCT
Beaches and Coastal Platforms.

Experimental Research Infrastructures in Maritime Hydraulics FCT
Wave structure interaction LNEC/NPE
GUIOMAR — Geographical User Interface for Coastal and Marine Modelling FCT
MOIA — Operational model of port management FCT
BRISA — Breaking waves and Induced Sand transport FCT

MEDIRES - Diagnostic and robotic inspection tools for semisubmersible ADI/NPE
structures

Non-linear Transformations of Maritime Waves in Port Zones FCT
Propagation of Long Period Waves and Wave Groups on the Coast FCT
Simulation and Stochastic Modelling of sea waves FCT

PhD Dissertations

Nome Autor Data
Modelacdo estocastica numérica e fisica da agitacdo Rui Capitdo 2002
maritima

Incorporating a risk assessment procedure into submarine Ana Mendonca 2014
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http://www.lnec.pt/organization/dha/npe/estudos_id/RADE/index_html-pt
http://www.lnec.pt/organizacao/dha/npe/estudos_id/SPACE
http://www.lnec.pt/organizacao/dha/npe/estudos_id/SPACE
http://www.lnec.pt/organizacao/dha/npe/estudos_id/hydralab
http://www.lnec.pt/organizacao/dha/npe/estudos_id/interaccao_ondas
http://www.lnec.pt/organizacao/dha/npe/estudos_id/guiomar
http://www.lnec.pt/organizacao/dha/npe/estudos_id/moia
http://www.lnec.pt/organizacao/dha/npe/estudos_id/brisa
http://www.lnec.pt/organizacao/dha/npe/estudos_id/medires
http://www.lnec.pt/organizacao/dha/npe/estudos_id/medires

outfall projects and application to Portuguese case studies

Air Entrainment in Wave Breaking: Experimental and Diogo Neves 2018
Numerical Modelling
Forecast and Alert System for Wave Overtopping and Pedro Poseiro 2018

Flooding in Coastal and Port Areas: Development of a Model
and Risk Assessment

Numerical and Physical Modelling of Wave Propagation Over Rui Reis 2017-03

Vegetation a
2021-03

Modelacdo numérica da propagacdo de ondas e do Liliana Pinheiro 2015

comportamento de navios amarrados

MOST RECENT AND RELEVANT PUBLICATIONS ON NUMERICAL AND
PHYSICAL MODELING (2008-2020)

2008

Papers in Journals

FORTES, C.J.E.M.; NEVES, M.G.; PINHEIRO, L., CAPITAO, R.; MENDES, L., MONTEIRO, P.; PALHA,
A, 2008 - Modelacdo numérica e fisica de um recife artificial para surf na praia de S. Pedro do
Estoril. Revista da Engenharia e Vida, Maio.

NEVES, M.G.; REIS, M.T.; LOSADA, I.; HU, K., 2008 - Wave overtopping of Pévoa de Varzim
breakwater: physical and numerical simulations. Journal of Waterway, Port, Coastal, and Ocean
Engineering, ASCE, Vol. 134(4), pp. 226-236. ISSN: 0733-950X.

REIS, M.T.; NEVES, M.G.; HEDGES, T.S., 2008 - Investigating the lengths of scale model tests to
determine mean wave overtopping discharges. Coastal Engineering Journal, World Scientific, Vol.
50(4), pp. 441-462. ISSN: 0578-5634.

Papers in conference proceedings

FORTES, C.J.E.M.; NEVES, M.G.; REIS, M.T.; SANTOS, J.A.; CAPITAO, R.; LEMOS, R.; PINHEIRO, L.;
PALHA, A.; SOUSA, |, 2008 - Physical modelling of wave propagation and breaking in a flume
using different geometric model scales. Proc. CoastLab08, 2nd International Conference on the
Application of Physical Modelling to Port and Coastal Protection, 2 a 5 de Julho, Bari, Italia, pp. 237-248.

FORTES, C.J.E.M.; NEVES, M.G.; MENDONGCA, A.; PINHEIRO, L.; LEITE, L., MENDES, L;
MONTEIRO, P.; PALHA, A.; BICUDO, P.; CARDOSO, N., 2008 - An artificial surfing reef in Sdo Pedro
do Estoril beach, Portugal. Numerical and physical modeling studies. 30th International Conference
on Coastal Engineering, ICCE 2008, ASCE, Hamburgo, Alemanha, 31 de Agosto a 5 de Setembro (com
referee).

FORTES, C.J.E.M.; NEVES, M.G.; PINHEIRO, L.V.; LEITE, L., 2008 - Physical model studies of an
artificial surfing reef in S. Pedro do Estoril beach. Mediterranean Days of Coastal and Port
Engineering. Palermo, Italia, 7 a 9 de Outubro.

FORTES, C.J.E.M.; PINHEIRO, L.; LEMOS, R.; PALHA, A.C.; SANTOS, J.A., 2008 — Modelagao
numérica e fisica da propagacdo da agitacdo sobre uma praia com inclinacdo constante. Il
Conferéncia Nacional de Métodos Numéricos em Mecanica de Fluidos e Termodinamica, Universidade
de Aveiro, 8 e 9 de Maio.

OKAMOTO, T.; FORTES, C.J.E.M., 2008 — Experimental verification of the maximum vertical speed
of free surface as the wave breaking index. COASTLAB 2008 — Second International Conference on
the Application of Physical Modelling to Port and Coastal Protection. Bari, Italia, 2 a 5 de Julho de 2008.
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PINHEIRO, L.V.; FORTES, C.J.EM.; WALKLEY, M.A.,, 2008 - Numerical and Physical Wave
Propagation in Vila do Porto Harbour. Mediterranean Days of Coastal and Port Engineering. Palermo,
Italia, 7 a 9 de Outubro.

REIS, M.T.; NEVES, M.G.; FORTES, C.J.E.M., 2008 - Influence of physical model scale in the
simulation of wave overtopping over a coastal structure. Proc. PIANC Mediterranean Days of
Coastal and Port Engineering, 7 a 9 de Outubro, Palermo, Italia.

REIS, M.T.; NEVES, M.G.; HU, K.; TEN VOORDE, M., 2008 - Numerical and physical modelling of
wave overtopping over a porous breakwater. Proc. 18th International Offshore (Ocean) and Polar
Engineering Conference (ISOPE), Vancouver, BC, Canada, July 6-11, 2008 (CD-Rom). (com arbitragem
cientifica)

ZOZIMO, A.C.; NEVES, D.R.C.B.; FORTES, C.J.E.M., 2008 - Guiomar: Geographical User Interface
For Coastal And Marine Modeling, Recent Developments And Assessment Of Potential
Geographical Errors. PIANC Mediterranean Days in Palermo, Italy — 1st Edition.

NEVES, D.R.C.B.; zOZIMO, A.C.; PINHEIRO, L.V.; FORTES, C.J.E.M. 2008 - GUIOMAR:
Geo(graphical) User Interface for cOastal and MARine Modeling. Supported Decision System.
International Coastal Symposium, Faculty of Social and Human Sciences of Lisbon, Lisbon.

Technical reports

LEMOS, R.; SILVA, L.G., 2008 - Porto da Horta (Ilha do Faial — Agores). Ensaios de agitagcdo em
modelo reduzido. Relatério 118/2008 - NPE, Marc¢o de 2008.

LEMOS, R.; SILVA, L.G., 2008 - Ensaios em modelo reduzido da reconstru¢cdo do molhe Oeste do
porto de Sines. Relatério 141/2008 - NPE, Marc¢o de 2008.

LEMOS, R.; SILVA, L.G.; NEVES, M.G., 2008 - Correccédo do cais para ferries do Porto de Vila do
Porto (Ilha de Santa Maria — Agores). Ensaios em modelo reduzido. Relatério 236/2008 - NPE, Junho
de 2008.

SILVA, L.G.; RITA, M.M., 2008 - Quebra-mar do porto da Ericeira — Parecer. Abril de 2008.

2009

Theses

NEVES, D.R.C.B., 2009 - Utilizacdo de um sistema de informacdo geogréfica para a modelagéo

numérica em zonas portuarias. Tese de Mestrado em ciéncias geofisicas/Oceanografia, Faculdade de
Ciéncias da Universidade de Lisboa, 2009.

Book chapters

VOORDE, M.T.; ANTUNES do CARMO, J.S.; NEVES, M.G.; MENDONCA, A., 2009 - Experimental
study of multi-functional artificial reef parameters.09/2009. ISBN: 978-1-84564-200-6 In book:
Coastal Processes, Chapter: Experimental study of multi-functional artificial reef parameters,
Publisher: WITPRESS, pp.139-147.

Papers in Journals

REIS, M.T.; NEVES, M.G.; HU, K., 2009 - Wave overtopping of a porous structure: Numerical and
physical modelling. Journal of Coastal Research, Sl 56, pp. 539-543. ISSN: 0749-0258.

LEMOS, R.; FORTES, C.J.E.M.; GIL, L.; NEVES, M.G., 2009 - The Influence of the Geometric Scale
Model on the Physical Modelling of the Wave Propagation and Breaking in a Flume. Journal of
Coastal Research, SI56, 1000-1004. ISSN: 0749-0258.

VOORDE, M.T.; ANTUNES do CARMO, J.S.; NEVES, M.G.; MENDONCA, A., 2009 - Physical and
Numerical Study of “breaker types” over an artificial reef. Journal of Coastal Research, Sl 56, 569-
573. ISSN 0749-0258.
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NEVES, D.R.C.B.; zOzZIMO, A.C.; PINHEIRO, L.V., FORTES, C.J.E.M., 2009 - GUIOMAR:
Geo(graphical) User Interface for cOastal and MARine Modeling. Supported Decision System.
Journal of Coastal Research, S| 56 (Proc. 10th International Coastal Symposium), pp.1542—-1546, ISSN
0749-0258.

Papers in conference proceedings

FORTES, C.J.E.M.; NEVES, M.G.; LEMOS, R.; REIS, M.T.; SANTOS, J.A.; PINHEIRO, L., 2009 -
Projecto COMIBBS: Modelacéo fisica da propagacdo de ondas em frente a uma estrutura costeira.
Proc. 62s Jornadas Portuguesas de Engenharia Costeira e Portuaria, AIPCN/PIANC, Funchal, 8 e 9 de
Outubro de 2009.

FORTES, C.J.E.M.; NEVES, M.G.; SANTOS, JA. LEMOS, R., 2009 - Composite modelling
methodology for the simulation of wave propagation reaching coastal defences. Preliminary
application. 4th International Short Conference/Course on APPLIED COASTAL RESEARCH. LIM —
Universitat Politecnica de Catalunya (UPC). Barcelona, Espanha, 15-17 de June

OKAMOTO, T.; FORTES, C.J.E.M.; NEVES, M.G., 2009 — Andlise das velocidades horizontais na
simulagdo da rebentagdo sobre um perfil barra-fossa. Ill Conferéncia Nacional em Mecéanica de
Fluidos, Termodinamica e Energia (MEFTE — BRAGANCA 09), Braganca, 17 e 18 de Setembro de 2009.

REIS, M.T.; NEVES, M.G.; HU, K,; LOPES, M.R.; SILVA, L.G., 2009 - Final rehabilitation of Sines west
breakwater: physical and numerical modelling of overtopping. Proc. 9th Coasts, Marine Structures
and Breakwaters: Adapting to Change, 16 a 18 de Setembro, Edimburgo, W. Allsop (Ed.), Thomas
Telford, London, Vol. 2, pp. 636-647; discussao: pp. 671-672. ISBN: 978-0-7277-4131-8 (com arbitragem
cientifica).

VOORDE, M.T.; ANTUNES do CARMO, J.S.; NEVES, M.G.; MENDONCA, A., 2009 - Experimental
study of multifunctional artificial reef parameters. International Conference on Coastal Processes, La
Valetta, Malta, 14-16 September. In Coastal Processes, Eds. C.A. Brebbia, G. Benassai & G.R.
Rodriguez, WITPRESS, pp. 139-147. ISBN 978-1-84564-200-6.

Technical reports

LEMOS, R.; SILVA, L.G., 2009 - Porto da Madalena (llha do Pico — Acores). Ensaios em modelo
reduzido. Relatério 26/2009 — NPE, Fevereiro de 2009.

OLIVEIRA, F.; FREIRE, P.; SANCHO, F.; SILVA, L.G.; GRAHAM, S.; HU, K.; WINFIELD, P., 2009 -
Detailed Modelling Studies for Colwin Bay Coastal Defence Scheme. Inception Report, September 2009.

SILVA, L.G., 2009 - Ensaios em modelo reduzido de estabilidade e galgamentos do prolongamento
do molhe Norte da entrada da Ria de Aveiro. Relatorio 133/2009 — NPE, Abril de 2009.

SILVA, L.G., 2009 - 12 Fase da expanséao do porto de Palmeira (llha do Sal — Cabo Verde). Ensaios
de estabilidade e galgamentos em modelo reduzido. Ensaios adicionais. Relatério 276/2009 — NPE,
Setembro de 2009.

SILVA, L.G., 2009 - Porto da Horta (llha do Faial — Acores). Ensaios de estabilidade e galgamentos
de trogos singulares do quebra-mar Norte. Relatorio 145/2009 — NPE, Maio de 2009.

SILVA, L.G., 2009 - 12 Fase da expanséo do porto de Palmeira (Ilha do Sal — Cabo Verde). Ensaios
de estabilidade e galgamentos em modelo reduzido. Relatério 228/2009 — NPE, Julho de 2009.

SILVA, L.G., 2009 - Jamestown Harbour (Santa Helena Island). Wave disturbance tests. Relatério
310/2009 — NPE, Outubro de 2009.

SILVA, L.G., 2009 - Ensaios em modelo reduzido de estabilidade e galgamentos do prolongamento
do molhe Norte da entrada da Ria de Aveiro. Ensaios adicionais. Relatério 317/2009 — NPE, Outubro
de 2009.

SILVA, L.G.; NEVES, M.G., 2009 - Porto da Horta (llha do Faial — Agores). Ensaios esquematicos
para avaliagdo da reflexdo e da transmissdo de uma estrutura transparente. Relatorio 235/2009 —
NPE, Julho de 2009.
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2010

Theses

LEMOS, R., 2010 - Verificagdo de Formulas para a Evolugcdo da Erosdo em Quebra mares de
Taludes. Tese de Mestrado em Engenharia Civil. Instituto Superior de Engenharia de Lisboa, Lisboa,

Janeiro de 2010.

Papers in conference proceedings

D’ALESSANDRO, F.; FORTES, C.J.E.M;; ILIC, S.; JAMES, M.; SANCHO, F.; SCHUTTRUMPF, H.;
TOMASICCHIO, G.R., 2010 - Wave storm induced dune erosion and overwash in large-scale
flume experiments. Proceedings of thw HYDRALAB Il Joint User Meeting, Hannover, February.
ISBN-978-3-00-030141-4.

LEMOS, R.; SANTOS, J.A., 2010 - Measuring Armour Layer Erosion in Scale Model Tests.
CoastLab2010 — Barcelona — Espanha, Outubro de 2010.

LEMOS, R.; SANTOS, J.A., 2010 - Verificacdo de formulas para a Evolu¢do da Erosdo em taludes
de Quebra-mares. XXIV Congresso Latino-americano de Hidraulica. Punta del Este - Uruguai,
Novembro de 2010.

MENDONCGCA, A.; PROENCA, B.; FORTES, C.J.E.M.; NEVES, M.G., 2010 - Modelacdo numérica e
fisica de um recife artificial para surf na praia de S. Pedro do Estoril. Revista Gestdo Costeira,
Volume 10, N. 1 - Marco. APRH/UNIVALI. ISSN: 1646-8872.

NEVES, M.G.; MENDONCA, A.; BORREGO, M.; ANTUNES do CARMO, J.S., 2010 - Bidimensional
wave breaking tests over a submerged reef built with geotextile sand containers. Proc. 3rd
International Conference on the Application of Physical Modelling to Port and Coastal Protection
(COASTLAB’10), Barcelona, Spain, 28-30 September and 1 October.

REIS, M.T.; NEVES, M.G.; SILVA, L.G.; WILLIAMS, A.; HU, K.; WINFIELD, P., 2010 - Physical model
tests of new linear defences for Colwyn Bay. Proc. CoastLabl0, 3rd International Conference on the
Application of Physical Modelling to Port and Coastal Protection, 28 de Setembro a 1 de Outubro,
Barcelona, Espanha.

SANTOS, J.A.; RODRIGUES S.; PINHEIRO, L.V.; NEVES, D.R.C.B.; FORTES, C.J.E.M.; REIS, M.T;
SIMOES, A.; AZEVEDO, E.B., 2010 - Managing Wave-Induced risks in port operations. ICCCM10 —
International Conference on Coastal Conservation and Management, Cascais.

NEVES, D.R.C.B.; SANTOS, J.A.; FORTES, C.J.E.M.: REIS, M.T.; RODRIGUES S.; SIMOES A.
AZEVEDO, E.B., -2010 - Avaliacdo do risco para a navegacdo em dois portos portugueses.
(SEMENGO - 2010), Federal University of Rio Grande — FURG, Rio Grande, Rio Grande do Sul, Brazil.

Technical reports

LEMOS, R.; SILVA, L.G., 2010 - Porto Amboim harbour (Angola). Wave disturbance scale model
tests. Relatorio 406/2010 — NPE, Dezembro de 2010.

LEMOS, R.; SILVA, L.G., 2010 - Porto Amboim harbour (Angola). Stability and overtopping scale
model tests of a new breakwater. Complementary tests. Relatério 407/2010 — NPE, Dezembro de
2010.

LEMOS, R.; SILVA, L.G.; NEVES, M.G., 2010 - Porto Amboim harbour (Angola). Stability and
overtopping scale model tests of a new breakwater. Relatdrio 307/2010 — NPE, Setembro de 2010.

NEVES, D.; ENDRES, L.A.M.; FORTES, C.J.E.M.; OKAMOTO, T, 2010. - Metodologias de andlise
dos ensaios em modelo fisico. Relatério BRISA 02/2010 Novembro de 2010.

NEVES, D.; ENDRES, L.A.M.; FORTES, C.J.E.M.; OKAMOTO, T., 2010 - Anélise da rebentacao de
ondas. Compilagdo e tratamento dos dados obtidos nos ensaios em modelo fisico. Relatorio
BRISA 05/2010 Dezembro de 2010.
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NEVES, M.G.; SILVA, L.G., 2010 - Ensaios em modelo reduzido da Marina Péro de Teive (Ponta
Delgada — Acores). Avaliacdo das pressfes na laje do novo Terminal de Cruzeiros. Relatério
141/2010 — NPE, Abril de 2010.

REIS, M.T.; NEVES, M.G.; SILVA, L.G., 2010 - Detailed Modelling Studies for Colwyn Bay Coastal
Defence Scheme. Physical model tests of new linear defences. Relatorio 214/2010 — NPE, Junho de
2010.

SILVA, L.G., 2010 - Porto da Horta (Ilha do Faial — Acores). Ensaios de estabilidade e galgamentos
de um perfil alternativo para o Quebra-mar Norte. Relatério 143/2010 — NPE, Abril de 2010.

SILVA, L.G. - Ensaios em modelo reduzido da marina Péro de Teive (Ponta Delgada — Acores.
Relatério 241/2010 NPE, Julho de 2010.
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