STORM SURGE BARRIERS
In the Netherlands &S TORM

Historical perspective, lessons learned and
personal experiences

I-STORM
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Swampsregular flooding, houses and farmsmiounds
Fertileand productive ground due to sedimentation, accessiblesfops

U Regulaflooding: 25 major floods between 1500 and 1953!
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17 million inhabitants
Flat country with deep polders &
45% of Dutch borders is coastal o
CoastaDelta of Northwest Europe withuropean rivers ool oAl

discharge in the North Sea B below sea level

55-60% of the country is in floodplain above sea level
Subsidence is very serious and increasing challenge
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Last 100 years of serious Floods in the Netherlands
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1993/1995
2021
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1953 floodc Start of the Delta Works

100 200 300

A 1836inhabitantsdied

A Tenthousands of cattle drowned

A 100.000 inhabitants lost their houses

A Political statementV il KA & Yy SOS
A Start of Delta CommissianDelta Works
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Eastern Scheldt Barrier - 1986
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Ramspol Barrier - 2002

HollandselJssel Barrier - 1958

Hartel Barrier - 1997




1993/95 floods

1993/1995river flooding (Center)

A Evacuatiorof 200.000people
A Start ofspatialsolutions(Roomfor the river/ MeuseProjecty
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Eastern Scheldt Barrier - 1986

hoogtezones tov. NAP,
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Ramspol Barrier - 2002

HollandselJssel Barrier - 1958

Hartel Barrier - 1997




HollandsdJsseBarrier- 1958

A 1%t of Delta Works
A 2 verticallift gates
A 1duice

A 80m / 250ftwidth
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Lowestpoint of the Netherlands:=6,74m /-22 ft

+







\ 3o Do Do Do Io Ix

Eastern Scheldt Barrierl 986

62 gates

42m /[ 138ftwidth per gate
6-12m/ 20-40ft heightper gate
1 sluice

2 artificial islands

Total stretch 9km/5.6mi
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750 m / 2460 ft

1500 m / 4920 ft




MaeslantBarrier- 1997

2 horizontal floating gates

Nosluice
360m / 1180ftwidth
22m [ 72ftheight
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360 m/ 1,180 ft

17 m/57ft| v
22 m/ 72 ft







Butafter construction. . . .the challengebeginswith

Management Maintenance& Operations
as adally business

for another 100-200years




Example 1: Ball Joint

\

Example 3: Butterfly valve pipeline

During ‘after storm season inspections’ one
butterfly valve pipeline was found to have almost
failed because of corrosion

* Other pipelines could only be inspected by
removing it’s sleeve

Removing a sleeve meant replacement of full
pipeline

Unplanned replacement was needed within 3
months for 3 km of pipeline serving 60 valves

Example 2: Scour Holes

inlets

il Estuary

Roompot inlet

Early 2012 scour holes were ‘discovered’
Repair time with rock armour from 2012 — 2015
Unforeseen in maintenance planning and very expensive
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otterdams Dagblad

Veel fouten in Maeslantkering
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Introduction to {STORM
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Introduction to {STORM pssociate

Barrier

Prospective

Core Members
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Introduction to {STORM

An international knowledge sharingetwork

A ForStorm Surge Barrie6B6B) professionals
around theworld

A To better protect people, places and property
from flooding

A Sharing knowledge arekperienceo improve P
management, maintenance armaperation ofSSBs .,
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Our philosophy
2 S Qrivdaboutright orwrongs

Differentcountrieshave differenhistory
andpolicies

whichlogicallyieadsto differentpriorities
andsolutions

whetheran existingoperationor justin
design

everyonehassomethingto contribute

Members of ISTORM shataowledge
andexperiences

to learnfrom eachother
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LaNostraFilosofia

Per noi non esiste giusto o sbagliato

Paesdiversi hanno passati diversi e
prendono decisioni politichaéiverse

Logicamente cio porta ad avere
differenti priorita e soluzioni

Sia quando un'organizzazione e attivamente
Impegnata che quando e in fasmgettuale

Ognuno puo dare il sumntributo

| membridi FSTORM condividono le proprie
conoscenzead esperienze per poter
Imparare gli unidaglialtri
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Operational Review
MOSE Barrier, Venice ltaly 201

6, Temporary werksite

Malamocco
lagoon Inlet

Chioggla
lagoon inlet

Chioggia lagoon infet
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Gate Design Workshops

AGalvestonUS 2019)
APhiladelphia, US (2022)
ALondon, Thames Barrier I, UK (September 2023
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