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Quay walls workflow and hinterland
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Summary

« Participants: Port of Rotterdam, TU Delft,
Rijkswaterstaat, Geodan, Victor.ai, Deltares

« Organized in the context of: Moonshot +
Enabling Technologies

« Duration: 3 days
 Location: Deltares ID lab
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uay walls Hinterland

Kratos
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Goal of the hackathon

Elevation NAP [m]

Data Fusion

Tools

Kratos
Multiphysics
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Datasets

SQL data base
Data anonymized

« Random noise

» Different location

Datasets
« CPT
* Boreholes
« Lab tests
« Sheet pile data
- Type
- Installation details

Deltares



Quay wall strength estimates

L ALY Bovenap de funderingspalen wordt een
Tmeter hoge L- vormige betoncanstructie

De havenvan Rotterdam heeft zo'n tachtig kilometer kademuur. En er kormen er nog - geplsatst Hierna wordt de kademuur

vestiging van een nieuw bedrijf op Maasviakte 2 wordt een nieuwe kademuur gebouwd. In tegenstelrng aangewuld met zand.

tot wat je misschien verwacht, wordt een kademuur gebouwd ‘in den droge'. Hier zie je hoe. .*

De houw van een kademuur
begint dus 'in den droge'. Hoe?
Met het heien van 38 meter
lange buispalen (hollestalen
palen) waartussen damwanden

l H u
worden geplaatst Illlllll .
- i BN BN =

o L) el hemald bl

Alsdehele constructie gereed is, wordt

de grond voor de kademuur weggebaggerd.

0p de Maasulakte gebeurt dat tot een

diepte van-24 m NAP. De kade is klaar! ===

Daarna worden diagonale funderingspalen
inde ondergrond aangebracht die de druk-
en trekkrachten opnemen, die in de eind-
situatie op de kade worden vitgeoefend.
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Workflow

Team 1: Connection with DB

Team 2: Start Data Fusion

Team 3: Start Kratos parser

Team 4: Start visualization

Deltares

Cloud
Build cloud containers and orchestrator

Connection with DB
Data cleaning & structure (soil and structures)

Data Fusion

Soil 3D model (schematization &
parametrization)

Kratos parser
Construct geometry parser

Kratos runner
Run kratos

Visualisation API
Define API for the visualisation
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Steps forward

Open challenges
* Integration in the cloud

* Incorporation of GANs for subsaoil
schematisations

« Refinements on the numerical model
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Reflections

Good energy
Lots of progress
Too ambitious
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Goal: test critical infrastructure
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Economic

Pop

CovID

UA

VS
(cargo)

Freight Generation ]

networkx
planetary computer

v

ROAD

[ Qrigin, destination }

IWT trip tensorflow

Tonne/TEU ~A-=B +t J
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: doppelganger
| gener ation Notwarks

Traffic distribution

Visualisation

movingpandas
cesium
blender
geodan

Technological innovations

>D[ Qrigin, destination ]

RACE

~ osm
geopandas
networkx
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rnp g
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eneration

Task Stream

start: 180 ms

>

networkx
planetary computer

: 58,

y: 414, o

sanes-count.

sanes-count..

Progress = total: 802, waiting: 1, queued: 431, pro

0, srved: 0

414190
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Visualizing OD matrix

Deltares
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Visualising AlS tracks in Digital Twins
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movingpandas
ceslum
blender

Visualisation
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Generating future transport: GAN

Decoupling attributes +

conditioned generation to

capture relationships (4.3)
Noise

Normalization to tackle
mode collapse (4.2)

RNN with batched generation
for capturing temporal correlation (4.1)

Noise MNoise

(MLP)

i

(mingmax)/2 || RyoRs |

/

(43)

W &
Auxiliary S
Auxiliary discriminator Dlicininator Discriminator
to improve fidelity
N ﬁ
- (float) Real
Combined
Discriminator

Fake

Lin (2020), DoppelGANger

Deltares

Trips per week [n]

600 A
— Real
—— Synthetic
500 ~
400
300 A
200 ~
T T T T T T T T T T
2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
Time

Density

20



Road RA2CE

1. Transportation network

el henars chanses

Deltares

g ¥
4. Network 2. Network
Exposure

criticality (Traffic
model) ’

5. Societal costs

3. Direct damages

(599) and ($55)
inclusiveness
[ |
!
6. Annual expected
Damages and 8.
Losses Adaptation
s = measures;/
] 2 3 . s l Cost
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. - s ee e Ratios
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3 PR .IJ
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o
= §
[~
)
h 4

RACE
0SM
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Needed developments

Traffic distribution
Capacity induced
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|deal shortest routes for containers
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Resilience of road network

Deltares
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Findings



Steps forward

Open challenges (quay walls) Reflections

* Integration in the cloud « (Good energy

* Incorporation of GANs for subsaoil « Productive cooperation
schematisations

* Refinements on the numerical model
Hinterland

 Hubs & Spokes, Alternative routes (trans2)
« Trip generator -> PhD (RWS)

Deltares

Lots of progress
We found the edge of current capabilities
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