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The graduation plan consists of at least the following data/segments:

Personal information

Name

Juul ten Hove

Student number 4603168
Studio

Name / Theme Innovative Infrastructure Implementation

Main mentor Adriaan Geuze Landscape architecture

Second mentor

Rients Dijkstra Urbanism

Argumentation of choice
of the studio

During my bachelor's degree, 1 did the minor Integrated
Infrastructure Design (1ID). This minor focuses on the integrated
design of transport and water infrastructures such as bridges,
viaducts, dikes and railroad stations. Together with other
students from the BSc Architecture, Civil Engineering, Mechanical
Engineering and Aerospace Engineering, | worked on the various
assignments within the program. Each project was a technical,
architectural, logistical and landscape task.

In this studio, all these fields recur, with a focus on the
implementation of infrastructural objects in the landscape.
Combining infrastructural efficiency and the landscape practice
has fascinated me ever since, which is why I chose this studio.

Graduation project

Title of the graduation
project

Bringing the Lelyline to the Next Level

A landscape architectural design research on the implementation
of an innovative railroad as a high-efficiency alternative to the
Lelyline. A case-study between Amsterdam and Zwolle.

Goal

Location:

Between Amsterdam and Zwolle

The posed problem,

In 1839, the first railroad in the Netherlands was opened (van
Lent, 2022). Since then, trains have been an integral part of the
Dutch landscape and culture. Along the tracks, cities have
developed and grown significantly. In the development of the
Dutch train network, however, connection to the north has been
left behind. Therefore, a plan has been ready for years to connect
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Amsterdam and Groningen with a new train track via Almere,
Lelystad, Emmeloord, Heerenveen and Drachten: the Lelyline. By
improving the accessibility of these northern cities, the Lelyline
could ensure further urbanization by creating a more attractive
business climate for commuters. Not only nationally, but also
internationally the Lelyline is receiving a lot of attention, as the
line is a step towards a connection to Hamburg. In early December
2022, the Lelyljne is included in the expanded TEN-T (Trans-
European Transport Network) network, giving the plan a chance
to receive European subsidies (Ministerie van Infrastructuur en
Waterstaat, 2022).

Like the other tracks in the Netherlands, the Lelyline will have a
barrier effect in the landscape and cause fragmentation. Due to
many curves and multiple stations in the track, the travel time gain
achieved is also not optimal. This comes together with high
construction costs. In short, the Lelyline needs innovation. Civil
engineers from TU Delft are thus researching a self-extending,
modular railroad line elevated 8 meters above the landscape. This
construction promotes a maximum of repetition and will therefore
be as straight as possible with a minimum of curves. This
innovative construction needs to be well implemented in the
vulnerable Dutch cultural landscape, for which landscape
architectural research and design is needed. The landscape
intervention of the innovative railroad into the cultural landscape
between Amsterdam and Zwolle will be researched through this
thesis.

research questions and

Main RQ: How can innovative railroad technology be implemented
in the Dutch cultural landscape between Amsterdam and Zwolle
through landscape interventions and create new land values and
resilient urbanism?

1. What benefits can be gained in the landscape between
Amsterdam and Zwolle through the new innovative
railroad implementation?

2. What opportunities for urban development exist within the
project area that can coexist with the proposed railroad?

3. In what ways can landscape interventions associated with
the implementation of a rail track contribute to achieving
collateral benefits?

4. How can the proposed innovative railroad be integrated
with respect for the layered cultural Dutch landscape and
create maximum collateral benefits?




design assignment in
which these result.

There are two main design assignments in this thesis:

- The ideal alignment into the landscape and city

- The detailed landscaping of the track

The design assignments below form the main assignments.

1: A study of landscape opportunities and constraints within the
project area that are linked to the existing train network or the
optional new trail.

2: A study of possible effects on urban development of the cities
within the project area that are connected to each other by the
proposed trainline.

3: Different alignment models between Amsterdam and Zwolle,
and determining parameters to perform an assessment that,
together with an extensive section analysis, leads to a preferred
model.

4: Testing the preferred model in the real landscape through
detailed design: scale 1:2000 for the alignment, scale
1:20/1:50/1:100 for the detailed designs in plan and section.
Evaluate and adjust to achieve the ideal implementation.

[This should be formulated in such a way that the graduation project can answer

these questions.

The definition of the problem has to be significant to a clearly defined area of

research and design.]

Process

Method description

See next page




“passnostp s1Iydnoaq sey yoaeasal ay afpajmonny

MU 3} pue pray warqo.ad 2 UM (d1easal ST Jo 30uedyTusis ay) ‘[[e aaoqe ng
(UDIR3s31 dN-MOT[0] 10] 1D STOIST[ITO0D 1RUM I() /SO0 JUAIJJIP € 01 paj asey AFarens
uB1Sap JUAIAJTP B PIMopy "todn paldafjal s1ssanold uStsap pue yoreasal ayy ‘Ajeur,]

(£S11jaUa( [RISIB[0D WNWIIXEW 31ea.1d pue adesspue|

yoIng [eImyno paiake] 3 10j 10adsar yimm adeosspue] Junsixa a1 ul [re1ap ut padofaasp
pue paje1dalut aq peodytel aaneaoutl pasodord 3y} ULI MOY 'F :paIamsUe ST uonsanb
a11 pue pansand st uonejuswalduwi rewndo 1sour 91 ss900.1d 8ATIEINT STY1 YBnoay],
AIESS809U AIaUM PaISN[pe pue pajen[eas ‘paisal A[IULISU0D aq [im suSisap palelauad

YL Q0 T:T/0S T/0Z T 9[LIS U SUONIAS 3] ‘QOQ Z:T J[EIS Ul PI[TLIap aq [[Im Juswudie
oy, 'adedspte] [eal at) Ul paisal pue paudisap aq [[Im SUONUdAIaIUT adeISpUE] 31} pue
J19SI 3DRI UIR) 31 Y104 1By SUBaW ST [, ‘pado[arap Ia1my aq [[im [apour paLiajald ayy,

‘[opout paiajald oy STIUAUISSISSE A} WIOIJ 153G INO SIWOD T[] [9POU A,

(S [e1a3e[[00 SUIASIYDE 03 3INLIIUOD YOeT) el & Jo uorejuauaydur

311 (1M PAILDIOSSE SUOnUaAIaUL adedspue] ued sAem jegm uj st aseyd STyl Ul patamsue
aq 011ygnos uonsanb-qns ayy ‘sny [, ‘uondas ur osfe g ‘dewr ur A[Uo jou s1yataq
ardnmur SurAdTyOE 0] SINQLIITOD UED S[IPOUL YDTYM SMOYS SIUL SISATEUE UOTIAS [ILI UL
Funmsal ‘uonas ur palsa) ale sppow juswudie padnoad oy, Juawdoassp ueqan pue
adeospue 10J s1yauaq [e1ate[[od feuondo 3yl uo Iayies g Jasit ypen ay) jo santadoad
uo AJuo 10U sN20j s1ajaurered atyl ‘SN TITIE UMEIP SUOISN[IUOD 31} JO SINSAI A}
im paudiye are jer] pajeald ale siajaweled pue ‘padnoad are suondo ay [, ‘seniiqissod
a3 [Te aloydxa 01 S1s1y3 Jo asodand ay [ 'aseq e Se (Zz (7 19151321099 [eeuoneN )
TNOSJOL Sursn §[nY) ut paieatd dewr e 1o payaas uail a1e suondo Juawuse snoues

ipeodyrel pasodoad

311 1M 1STX30D Ued 1ey] Bale 19a(o1d 3] UTYIIM 1STXa aIauIy jo Juatudolaaap ueqm
10j sanunitoddo 1eyAp :paiamsue aq 01 3ydnos sT uonisanb Sumofoj a1 ‘uoisuedxa
ueqan 1o 1stxa Jery suefd ojur1ydisur apraoad Jer) saaamos qiim Iay1ado], 1uswdoiassp
TBCIN U0 SABMTEI JO S§193]J8 811 SUTUIEXa 0] Palonpuod s1 ((ge6T 1ds 29 rurjoliag)
sotureuA(q ueqln uo syeduy nuawdo[aadq AemTey } Mataal amierany ‘uredy 'sa10d
ueqan jo juawdo[aaap pue adesspue] uegIn 3] U0 AIOW S3SNI0J APNISQNS PUOIIS 3L,

‘proates a3 jo uonejuswadu a1y 1oy eare 1afoid ayy ur Ajdde

1e1[] PauLIO] aIe SJUTeIIsuod pue sanruniioddo ‘yareasal sy ydnoay ], ;uonejusursydurt
PROITEI SATTRADULL MAU 31 [EN0IY] 3[[oMmZ plk WEPIaISuy Usamlaq adesspuey syl

ul pauted aq Ued S11Jauaq 1BYAA ST SISATRUR ST(1 UT uonsanb [enuad ay [, ‘pazi[eur

Buraq st adeaspuef ay ‘uljazuey 311 SE Yons ‘sarpnis Juapasald pue sdin py 'S[o0

ur passasoad e1ep ‘((£LT0z “Te 12 S199WS-SWLI0]S )} pue[oAa]] ua [ass(LIsBAQ ‘puUE[Iap[an
‘J4oal)] :2YeIdorqIeawass (] ayaSLIoISIINmN) ‘(8107 “Te 12 sfulliol )} Jepjodoaal]

ap uea deyopspue] 19y uee uamnoq reel §njlip ‘wozLIoH aus0r) a() anels)1] yanody],

\/

U01199]Ja.] 73 UOISSNISIP

_ US[SIp [eul) 23 SUOISN[DUOD

uonen[eaa pue 3unsal _ ¢

SUONUAAINUI
adeaspue| pue
uonejuawadwi
ugisap payielsp

&«

[opow patiajaad

[

=T T~
T T

)

S$aIpNis uoI1das

| == [ sppowpaisjaid |

SN
T~

sdnoug uioj pue

S suondo azr10391e0

eate109(oad Jo sisA[eue pue ojul yoaeasal
y3noay adedsspue| ay3 durpueisiapun

suondo juswugie
a[qissod [ppow

_ sJajoweled 19s

\—r

suonsenb gns

uonsanb N

4

Jeasal ufel 1uawalels wayqoad

/

pray wajqoad




Literature and general practical preference

Books

Borda-De-Agua, L., Barrientos, R., Beja, P., & Pereira, H. M. (2017). Railway Ecology. Springer
Open. https://doi.org/10.1007/978-3-319-57496-7

Bertolini, L., & Spit, T. (1998). Cities on Rails: The Redevelopment of Railway Stations and their
Surroundings (1st ed.). Routledge.

Bruinsma, F., Pels, E., Priemus, H., Rietveld, P., & van Wee, B. (2007). Railway Development:
Impacts on Urban Dynamics. Physica-Verlag. https://doi.org/10.1007/978-3-7908-1972-
4

Frank, V. D. H,, Nijhuis, S., & Daniel, ]. (2016). Flowscapes: Designing infrastructure as landscape
(1sted.). TU Delft.

Horlings, H., Blom, A. M., Hendrikx, F., Kosian, M. C., van der Kleij, G., Staatsbosbeheer, &
Rijksdienst voor het Cultureel Erfgoed. (2018). De groene horizon. Vijftig jaar bouwen aan
het landschap van de Flevopolder. THOTH.

Jacobs, I. D. (2013). Hanzelijn: Oude en Nieuwe Land verbonden (1st ed.). Matrijs.

Koolhaas, T. & Marcusse, E. (2007). Atelier [Jmeer 2030 +: amsterdam IJmeer Almere (1ste editie).
010.

Swaffield, S. (2002). Theory in Landscape Architecture: A Reader (Penn Studies in Landscape
Architecture). University of Pennsylvania Press.

Reports

Storm-Smeets, E., van den Bergh, S., Derks, G., van Damme, M., Terpstra, M., van Hellemondt, M.
(2017). Cultuurhistorische IJsselmeerbiografie: Utrecht, Gelderland, Overijssel en Flevoland.
Rijksdienst voor het Cultureel Erfgoed.

Arup & AECOM. (2016). HSZ Landscape Design Approach (No. HS2-HS2-EV-STR-000-000010).
Department for Transport. Retrieved December 14, 2022.

Websites
Goed Gespoord van West naar Noord. (z.d.). Lelylijn. https://www.lelylijn.nl/

Lent, N. van. (2022, August 23). Hoe ontstond de spoorlijn? NPO Kennis.
https://npokennis.nl/longread /7581 /hoe-ontstond-de-spoorlijn



https://doi.org/10.1007/978-3-319-57496-7
https://doi.org/10.1007/978-3-7908-1972-4
https://doi.org/10.1007/978-3-7908-1972-4

Ministerie van Infrastructuur en Waterstaat. (2022, December 5). Lelylijn opgenomen in
uitgebreide TEN-T netwerk. Nieuwsbericht | Rijksoverheid.nl.
https://www.rijksoverheid.nl/actueel /nieuws/2022/12/05/lelylijn-opgenomen-in-
uitgebreide-ten-t-netwerk

Data

Basisregistratie Ondergrond (BRO). (2017). De Bodemkaart van Nederland [Dataset]. PDOK.
https://geodata.nationaalgeoregister.nl/bodemkaart50000/
wfs?request=getCapabilities&service=wfs

Nationaal Georegister. (2022). TOP50NL [Dataset]. In Basisregistratie Topografie (BRT). PDOK.
https://www.pdok.nl/introductie/-/article/basisregistratie-topografie-brt-topnl

Nationaal Georegister. (2022). Natura 2000 (INSPIRE geharmoniseerd) [Dataset]. PDOK.
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Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if
applicable), your master track (A,U,BT,LA,MBE), and your master programme
(MSc AUBS)?

Throughout the MSc AUBS master's program, innovative ways of developing more sustainably are
explored. This research within the lab 'Innovated Infrastructure Implementation' focuses strongly, as
the name suggests, on innovation implemented in the Dutch landscape. Implementing a train track
requires designing through scales. Not only is a multi-scale approach needed to define and design the
right alignment; the impact of landscape interventions goes through scales and systems. In this
project, the challenge is to elegantly guide a civil construction through the cultural landscape. If this is
done properly, the train passengers and people in the landscape can be brought closer to the
landscape and the relationship between human systems and natural systems is strengthened.

2. What is the relevance of your graduation work in the larger social, professional
and scientific framework.

Researching and designing an entire railroad involves technical challenges. In practice, such an
investigation is done in a team together with other disciplines, designers, engineers, ecologists,
etc. Moreover, the landscape architect is often not assigned a role in the process until after an
alignment has been designed. By examining the most optimal alignment from a landscape
perspective in an integrational study with civil engineers, implementation in the landscape may
be done much more efficiently.

The need for an international rail link was acknowledged by the European Union this month. The
decision to include the Lelyline in the expanded TEN-T network will put more pressure on the
execution of the plan. Thus, exploring a more efficient Lelyline at this point is highly relevant and
urgent. A faster connection between Amsterdam, Almere and Zwolle will make the cities a more
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attractive climate for businesses and residents. However, the spatial impact of an elevated train
track is significant and easily arouses aversion. Therefore, it is crucial to implement the train
track with respect for both the landscape and its use.

This case study focuses on the landscape between Amsterdam and Zwolle; here the innovative
railroad is implemented. This type of infrastructure is unique in the Netherlands and although it
is only tested in a limited area, this study can also be of great value for investigating
implementation in similar landscapes. Smaller partial designs, such as the function and spatiality
in a high-urban environment, could act as a toolbox for future designs.






