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Welcome to the Q1 Newsletter!

Dear readers,

Welcome to the latest edition of the GRID
newsletter. The newsletter opens with high-
lights of Yanjie Song's physics-informed ML talk
at BOKU, the launch of a student contest on soil
shear parameter prediction and the addition of
new partners (OsloMet, Tongji, HPC AG, UniPD,
UnISAFE). It features a paper on transfer learning
in physics-encoded neural networks, announces
grai integration in GGU-CONNECT, and points to
updated KPlIs, recent publications and upcoming
events in Vienna, Berlin and Graz.

Physics-Informed ML Spotlight:
Yanjie Song @BOKU

Presentation of Yanjie Song from the University of
Leeds (third from the right) at BOKU

During his GRID secondment at BOKU, Uni-
versity of Leeds PhD candidate Yanjie Song
advanced collaborative research on physics-
informed machine learning for multi-physics
PDEs (WP4). Building on his recent work on
Loss-Attentional PINNs (LA-PINN), he explored
attention-driven weighting schemes that dy-
namically prioritize hard-to-fit regions, such as
stiff points with rapid timescale changes, by
learning weights from point-wise squared er-
rors via dedicated loss-attentional networks and
adversarial training. This approach demon-

strated faster convergence and improved ac-
curacy over vanilla PINNs, particularly in chal-
lenging domains. At BOKU, Song shared these
findings in his talk, “Loss-Attensional and Time-
Attentional Al Model for Solving PDE Problems”
and engaged with teams on operator learning
and transformers, laying the groundwork for
joint experiments, code exchange and future
publications in geotechnical applications.

For further info, please see: Y. Song, Loss-
attentional physics-informed neural networks.

Join the student contest

ICITG

6™ International Conference on Information Technol-
ogy in Geo-Engineering

Are you ready to showcase your skills in Machine
Learning? GRID, in collaboration with ISSMGE
TC304, TC309, and JTC2, is thrilled to announce
a Student Contest on Machine Learning algo-
rithms for predicting soil shear parameters.
The prize ceremony will be held at ICITG26 in
Graz, Austria, from October 13-16, 2026.

How to Participate:

* Check out the call details, guidelines, and
dataset.

+ Form your team and register by contacting
Lukas Leibold at BOKU.

Good luck to all participants! We can't wait to
see your innovative solutions.
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New partners: OsloMet, Tongji, HPC,
UniPD, UniSafe, Smart-G
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New GRID partners

We are excited to welcome new GRID partners:
OsloMet (Oslo Metropolitan University, Norway),
bringing expertise in applied Al and data-driven
engineering; Tongji University, renowned for
civil and geotechnical engineering and compu-
tational mechanics; HPC AG, a long-standing in-
terdisciplinary engineering company (part of the
Ginger Group since March 2025) specializing in
soil and groundwater, geotechnics, urban wa-
ter management, waste management, environ-
mental consulting and infrastructure; University
of Padua (UniPD), with strong foundations in ge-
omechanics and numerical modeling; UniSAFE,
a technology spinoff advancing sensing, safety
and monitoring solutions for infrastructure and
geotechnical applications; and Smart-G, an-
other spin-off that bridges academia and indus-
try to develop and deliver advanced ground-
improvement design techniques and technolo-
gies.

Paper spotlight 1: Practical
sparse data-driven constitu-
tive modeling via transfer
learning in physics-encoded
neural networks

| [
<E ‘
"

)
£,-6) (TMD) g—p (TMU)  g-g; (TMU) £[%]
@) )

Fig. 8. Results (a) overall performance; (b) representative results.
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Fig. 9. Results (a) overall performance; (b) representative results.

Model results in simulating soil material response

This study by Zhihui Wang and Roberto Cudmani
of the Technical University of Munich presents
a practical pathway for data-driven consti-
tutive modelling when experimental records
are scarce. Physics-encoded neural networks
(PeNNs) are first pre-trained on synthetic la-
belled data generated from established consti-
tutive models and then fine-tuned using implic-
itly labelled, high-fidelity experimental records.
By enforcing fundamental mechanical principles
during training, the calibrated PeNNs can be di-
rectly embedded as user materials in finite ele-
ment (FEM) software, enabling reliable simula-
tions of drained and undrained triaxial tests.

The results show that transfer learning sub-
stantially improves predictive fidelity over syn-
thetic models alone, even with limited exper-
imental data. Model performance is sensitive
to the volume and balance of synthetic ver-
sus experimental data, as well as fine-tuning
configurations such as the architecture of the
fine-tuning stage. Overall, the work demon-
strates that combining cost-effective synthetic
data with curated experiments can yield robust,
physics-consistent constitutive models that cap-
ture complex stress-strain behavior of geoma-
terials and integrate smoothly into existing FEM
workflows. This contribution aligns with GRID's
emphasis on physics-informed Al and operator
learning, offering a scalable route to enhance
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constitutive modeling under data constraints
while preserving physical fidelity and compu-
tational efficiency. For further information or
collaboration inquiries, please contact the GRID
team.

For further info, please see: Wang, Z., Cudmani,
R. Practical sparse data-driven constitutive mod-
eling via transfer learning in physics-encoded
neural networks.

Paper spotlight 2: Real-Time 3D
Consolidation Prediction with
Physics-Informed Neural Net-

works

Initial and Boundary Conditions
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Architecture of the PINN

This study introduces a different paradigm—
a physicsinformed neural network (PINN) tai-
lored to three-dimensional consolidation that
embeds the governing laws directly into learn-
ing, enabling swift, physically consistent predic-
tions of pore pressure dissipation and settle-
ment across space and time . By incorporat-
ing directional regularisation along z, y and z,
the framework explicitly represents anisotropic
behaviour and monitors geotechnical displace-
ments with greater precision in complex do-
mains .

The training procedure is equally deliberate:
a twolstage strategy first concentrates sam-
ples where the physics are hardest to approx-
imate via importancelprobability resampling,
then balances competing objectives through
lossObased adaptive weighting to stabilise con-
vergence and improve fidelity. In compre-
hensive tests, the PINN achieved over 98%
accuracy in both forward and inverse set-
tings while demonstrating robustness to noise
and overfitting—performance supported by
physicsOguided regularisation and adaptive loss
formulation. It also reproduced nonOuniform
consolidation under spatially variable loading
with strong agreement to reference solutions,

reinforcing its applicability to heterogeneous
field conditions.

For further info, please see: Biao, Y., Heitor,
A., Wang, H., Chen, X., Physics-Informed Neural
Networks for Fast 3D Consolidation Prediction:
A Surrogate Modelling Application

grai in GGU-CONNECT
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GRAI-Analyse

Fiir ausgewahlte Proben steht eine Kl-gestiitzte Kornverteilungsanalyse zur Verfiigung. Diese

nutzt einen Online-Dienst der BOKU Wien zur automatischen Bestimmung von
KorngroRenverteilungen basierend auf Bildern. I

Die GRAI-Analyse kann iiber die Schaltfliche GRAI-Analyse in der Toolbar aufgerufen werden
und erfordert ein Bild der Bodenprobe (JPG, JPEG oder PNG Format).

Analysierte Parameter:
* Bodenanteile: Ton, Schiuff, Sand, Kies, Steine (in %)

+ Korngrotenparameter: d10, d30, d60 (in mm)

= Ungleichférmigkeitszahl (Cu) und Kriimmungszahl (Cc)

Die Ergebnisse werden automatisch als Bodeneigenschaften in der Probe gespeichert und in
einem tabellarischen Dialog angezeigt.

Hinweis: Das experimentelle Verfahren entstand im Rahmen des EU-Forschungsprojekts GRID,
(https://grid.boku.ac.at)
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Screenshot of the GGU-Connect manual featuring the
grai analysis

GGU-CONNECT now offers native integration
with the grai service, streamlining Al-assisted
prediction of the particle size distribution from
soil images. The release introduces a grai-
analysis button directly in the sample log, en-
abling one-click submission of dataset entries
for analysis.

To support smooth data exchange with grai
pipelines, this version also adds import and ex-
port menu entries for key test parameters.

For further info, please see: Soranzo, E.,
Guardiani, C. and Wu, W., Convolutional neu-
ral network prediction of the particle size distri-
bution of soil from close-range images and So-
ranzo, E., Machine learning prediction of soil par-
ticle size distribution from smartphone images.

Upcoming Events
Catch up with GRID at these upcoming events:

2026 .15,
VIENNA!

P a Vienna: June 14-19, 2026

Berlin: September 22-25, 2026

ITG  Graz: October 13-16, 2026

Contact Us: @ | %

|ES || o |0


https://doi.org/10.1038/s41598-025-34925-0
https://doi.org/10.1038/s41598-025-34925-0
https://doi.org/10.1038/s41598-025-34925-0
https://doi.org/10.1038/s41598-025-34925-0
https://doi.org/10.1007/s13369-025-10602-2
https://doi.org/10.1007/s13369-025-10602-2
https://doi.org/10.1007/s13369-025-10602-2
https://doi.org/10.1007/s13369-025-10602-2
https://soranz84-grai3.hf.space
https://doi.org/10.1016/j.sandf.2025.101575
https://doi.org/10.1016/j.sandf.2025.101575
https://doi.org/10.1016/j.sandf.2025.101575
https://doi.org/10.1016/j.sandf.2025.101575
https://fomlig2025.com/wp-content/uploads/2025/10/PS11-ID23.pdf
https://fomlig2025.com/wp-content/uploads/2025/10/PS11-ID23.pdf
https://fomlig2025.com/wp-content/uploads/2025/10/PS11-ID23.pdf
https://www.icsmge2026.org/en/
https://www.innotrans.de/en
https://www.icitg2026.com/
https://www.grid.boku.ac.at
mailto:enrico.soranzo@boku.ac.at
https://zenodo.org/communities/grid
https://cordis.europa.eu/project/id/101182689
https://www.youtube.com/@GRID-Proj
https://github.com/GRID-Proj

Spotlight on Research 6,000
Our recent publications include: 4,144

4,000
Large language models for automated grading 2,374
in geotechnics El 2,000 | 1.650 »

68 93

Predictive modeling of pore pressure build-up in 0 4‘%5 0 25 0130 20125 %34 42125
vibratory pile driving through machine learning 2563 2564 2661

Do Datasetviews [ Dataset downloads
0o Website users 00 Newsletter subscriptions

Prac‘gical sparse data.'d ri.ven CthtitUtive model- [ 0 Youtube visualizations [ 1~ Outreach attendees
ing via transfer learning in physics-encoded neu-
ral networks IEl Communication KPIs of the GRID project

Physics-Informed Neural Networks for Fast 3D
Consolidation Prediction: A Surrogate Modelling

Application >] Get Involved
Engaglng the Communlty Join us in revolutionizing geotechnics and Al.
Visit our website at grid.boku.ac.at.
t @
Aktive Nutzer+ nach Land~ Q@ -~
. LAND AKTIVE NUTZ...
AktiveNutzer @~ |  ===== mesomesees
Die Gesamtanzahl der aktiven Nutzer United States 66
- Germany 35
N ’ 4 w ' Ta 25
r - Wt ‘ : Austria 2
R e
f v Egypt 22
» N -t o ™
;gentina 13
Kartendaten ©2026  Nutzungsbedingungen -
Letztes Kalenderjahr ~ Lénder anzeigen >

Number of active users of website and their geo-
graphical distribution according to Google Analytics

ContactUs: @ | |E=3 |H | o | O


https://drive.google.com/file/d/14AJbFJTubgH__3k8W-egL9Zb89ACCgd7/view
https://drive.google.com/file/d/14AJbFJTubgH__3k8W-egL9Zb89ACCgd7/view
https://notebooklm.google.com/notebook/a2b2cc41-4ca5-46ea-9104-b9b6a2033154?artifactId=7f32ea03-e060-42c7-b098-7517da2d3861
https://drive.google.com/file/d/1KKlpEoNXeaPhkhphZ572fNj5Biz1Gsp_/view
https://drive.google.com/file/d/1KKlpEoNXeaPhkhphZ572fNj5Biz1Gsp_/view
https://notebooklm.google.com/notebook/79e67681-5d50-4b19-a283-7fd6a8505331?artifactId=6206fff3-829b-4237-9fbf-44d0a69ceb12
https://drive.google.com/file/d/1EXvficNAAD1cY7qUfNpAr4Fna-rO1Tbt/view
https://drive.google.com/file/d/1EXvficNAAD1cY7qUfNpAr4Fna-rO1Tbt/view
https://drive.google.com/file/d/1EXvficNAAD1cY7qUfNpAr4Fna-rO1Tbt/view
https://notebooklm.google.com/notebook/e1a87232-4afb-42df-9bb5-84862a48dedf?artifactId=78927fc8-a70d-4034-854b-59b2e2bade65
https://drive.google.com/file/d/1T3geDmOz0OfAH9Cithh8__Wf7aeleumH/view
https://drive.google.com/file/d/1T3geDmOz0OfAH9Cithh8__Wf7aeleumH/view
https://drive.google.com/file/d/1T3geDmOz0OfAH9Cithh8__Wf7aeleumH/view
https://notebooklm.google.com/notebook/c8e73c8c-63d9-4594-80db-7b045655fcb5?artifactId=09e26280-5a08-405b-9143-e0b240f628d4
https://grid.boku.ac.at
https://www.grid.boku.ac.at
mailto:enrico.soranzo@boku.ac.at
https://zenodo.org/communities/grid
https://cordis.europa.eu/project/id/101182689
https://www.youtube.com/@GRID-Proj
https://github.com/GRID-Proj

	Welcome to the Q1 Newsletter!
	Physics-Informed ML Spotlight: Yanjie Song @BOKU
	Join the student contest
	Recent Highlights
	New partners: OsloMet, Tongji, HPC, UniPD, UniSafe, Smart-G

	Paper spotlight 1: Practical sparse data-driven constitutive modeling via transfer learning in physics-encoded neural networks
	Paper spotlight 2: Real-Time 3D Consolidation Prediction with Physics-Informed Neural Networks
	grai in GGU-CONNECT
	Upcoming Events
	Spotlight on Research
	Engaging the Community
	Get Involved

