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Photo: ANP (2022)



CURVES SLOW DOWN AND ... ... CAUSE MAINTENANCE

UNSAFE CROSSINGS FRAGMENTED LANDSCAPES

Photos f.l.t.r: Verkerk (2021), ANP (2019), ProRail (2021), Swart (2012)
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Low accessibility

Image: CBS, PBL (2022)

Car Public transport
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Lelyline

• In 1.30 h travel time

• Speed: 200 km / h

• Step towards international 

connection

Image: mijnvormgever (n.d.)
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FENHE RAILWAY VIADUCT, CHINA

Photo: Reddit (2019)
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Images: Bai (2022)

Modular construction technique

placement prefab columnspreparation

installation modular beams commissioning of viaduct

1 2

3 4
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Reach Lelyline Reach alternative Lelyline

“ Zwolle is one of the most important railroad 
hubs in the Netherlands ”

ProRail (2021)
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PHASE I
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Flevoline

Veluweline

Current train connections
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Straight line goes through Almere
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Photo: Bakker (2020); Image: Ministerie van Infrastructuur en Milieu (2013)

Almere offers opportunities for new housing development

Almere Pampus
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Images f.l.t.r.: Movares (2011), M55 (2011)

IJmeer subway connection improves attractiveness of Almere
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HSL SOUTH AROUND 
STATIONS
Zwolle

Required high-speed curve radii

Table: Yi (2017)
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The ‘wire method’

Photos: Credendino (2023)
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Two parts for alignment study
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Markermeer

IJmeer

PART ONE

AMSTERDAM SOUTH – ALMERE

Markermeer

IJmeer
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Line assessment:         IJmeer. B      scores best
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How to enter Almere

Photo: Google Street View (2023)
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Alignment through Almere
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Veluwe

Infra Corridors

Straight through
polder

Almere Centrum

Zwolle

PART TWO

ALMERE – ZWOLLE

Veluwe
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LELYLINE SURVEY, 2023

11.000 participants: “Lelyline should be fast and nature friendly” 

Multi-Criteria Analysis
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VeluweA VeluweB CorridorA CorridorB

CorridorC StraightA StraightB
TOTAL SCORES
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PREFERRED ALIGNMENT

22 minutes ride

Time win of 35 minutes

80 % straight, modular track
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PHASE II
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Photo: retrieved from Visit Flevoland  (n.d.)
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Photo: Hofmeester / Aerocamera (1973)
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Photo: retrieved from Andere Tijden (n.d.)
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“ No variety for the 
sake of variety ”

Hudigs et al. (1928)
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Photos f.l.t.r.: Hendrickx (2018), Provincie Flevoland (2021), Google Earth (2023), Hendrickx (2018)

Open / closed Long, wide ditches Rythm Strong sightlines
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Photo: Schinkel (2019)

Neat and al igned



CLUTTERED LANDSCAPE
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Photo: Van de Biezen (2018)
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Lelystad Airport

Transmitter park 
Zeewolde

Structure & integration

Chaos & conflictsChaos & conflicts

Structure & integration

Data: Provincie Flevoland  (2016)
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THE VIADUCT

COLLATERAL EFFECT: 

SHADOW

Accessibility of land, look & proportions Opportunities of shaded cropland

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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Required height profile: 5 m free height

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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Height & perspective

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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Height profile: 9 m free height

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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Section beam construction Rules of thumb: proportions

Construction:

Images f.l.t.r.: Wagonner et al (2009), edited by author, Leanohardt (1984)

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

Step-by-step modelling
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Tapered 
columns

Low sound walls

Sublte haunched
beam

9 m

14 m

Soft edges

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

▪
6,5 shaded hours / day

▪
14 meters wide

▪
no longer suitable for agriculture

SHADOW IMPACT
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MOBILITY 
PURPOSES

Cycling pathRoad Pedestrian path

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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ECOLOGICAL 
PURPOSES

Forest Wet zone Low shadow vegetation

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

increase biodiversity & a boost for insects



|   OVER THE FLEVOPOLDER45

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

Forest Wet zone Low shadow vegetation

Visual barrier Physical barrier Openness & 
accessibility
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flower edge

shadow
plants

flower edge

HALF-SHADE VEGETATION

SHADOW VEGETATION

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
Interconnected ecological network
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I

II

III

IV

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N Masterplan high-speed landscape
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I

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

RECONNECTED: 
WILDLIFE 
CORRIDOR
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

km

Nature Network Flevoland

!
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N Optional routes for new wilflife corridor



|   OVER THE FLEVOPOLDER52

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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SECTION A

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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SECTION B

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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SECTION C

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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II

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

PANORAMIC 
VIEW FROM 
BIDDINGHUIZEN
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

Photo: Google Street View (2023)

Open view from Biddinghuizen



59

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

SECTION D
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III

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

THE CYCLING 
EXPERIENCE
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

Photo: Google Street View (2023)

Open centre of polder
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

SECTION E
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IV

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

ODE TO THE 
KNARDIJK
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

Sea dike Green sleeper dike

Knardijk

Photos f.l.t.r.: Potuyt (1956), author (2023)
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V I A D U C T S H A D O W L A N D S C A P E  D E S I G N

SECTION F
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SECTION G

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N



OVER 

THE 
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|   OVER THE FLEVOPOLDER72

Accessability

Reduced precipitation Shadow impact on agriculture

Noise impact

Too close / on track: 14 farmyards

Noise impact within 300 m of track: 

27 farmyards

WITHIN 100 M

WITHIN 300 M
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Cycling network Flevoland



Ecoprofile pine marten
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Plants list shadow plants
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Polder is leading Viaduct is leading

NEW CLUTTERING IN LANDSCAPE
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MOBILITY 
PURPOSES

ECOLOGICAL 
PURPOSES

Forest Wet zone Low shadow vegetation

Cycling pathRoad Pedestrian path

V I A D U C T S H A D O W L A N D S C A P E  D E S I G N
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