D10.01 Final Version

Data Management Plan

Version 1.1
30 June 2021

GEOLAB



T~
k; D99.99 Technical approach, Standardization
GEOLAB and Data Management

Project Information

Project acronym GEOLAB

Project title Science for enhancing Europe’s Critical Infrastructure

(e T{EE N L U] JT M 101006512

Start date / Duration 1 February 2021 48 months

Project partners Deltares, TU Delft, ETHZ, UM/ZAG, TUDa, NGI, CEDEX, Uni Eiffel, UCAM, KPMG

Document Information

Work Package title JRA3: Data Management and Standardization

Deliverable title D10.01 Data Management Plan

Document type Report / DEM / DEC / ORDP / Ethics

Doc. version & WP no. 1.2 WP10

Lead author(s) Bojan Zlender (UM)

Contributing author(s) Marin Alexandru (ETHZ), loannis Anastasopoulos (ETHZ), Primoz Jelusi¢ (UM), Eva
Korre (ETHZ), Borut Macuh (UM), Singh Mallika (KPMG), Anna Yankulova (KPMG)

Reviewer(s) Sam Stanier (UCAM)

Release date 01-07-2021

Classification — This report is:

Draft - Final ‘ Public ‘ Restricted - Confidential

Revision history ‘

Version | Release Date Status Distribution

0.0 12 April 2021 Draft All GEOLAB participants

0.1 19 April 2021 Draft All GEOLAB participants

0.2 7 May 2021 Draft All GEOLAB participants

1.0 18 June 2021 Final All GEOLAB participants

1.2 1 July 2021 Final Project Officer
Acknowledgment et
This project has received funding from the European Union’s Horizon 2020 research and innovation ok

programme under Grant Agreement No. 101006512.

Disclaimer

This document reflects only the author’s view and not those of the European Commission (EC). The EC and GEOLAB
projects partners are not responsible for any use that may be made of the data and information it contains and do
not accept liability for loss or damage suffered by any third party as a result of using this data and information.



:(f‘_ |
&
GEOLAB

Executive Summary

The overarching goal of GEOLAB is to integrate and
advance key national research infrastructures to
create a one-stop shop for excellent physical
research infrastructure for performing ground-
breaking research and innovation can be carried
out to address the challenges faced by the Critical
Infrastructure of Europe.

Accordingly, each research activity in GEOLAB will
require Data Management Plan (DMP). Indeed,
Horizon 2020 guidelines emphasise that "Data
Management Plans (DMPs) are a key element of
good data management" and a DMP defines the
life cycle of data collected, processed and stored
by GEOLAB. A key success factor of GEOLAB will be
virtual access to research data and our ability to
share and reuse research data for hypothesis
verification and numerical model validation
beyond the group of GEOLAB partners and users.
This requires that participants make their
publications open access and their research data
Findable, Accessible, Interoperable and Reusable -
FAIR for short. The objectives of this report are to
recommend mechanisms for capturing, storing,
and managing DMPs across GEOLAB and to
describe a case study exemplar of how a data
management plan should be created and
maintained during the life cycle of each
experiment.

The number of research activities in GEOLAB is so
large that managing this DMP is a complex matter
in itself. It is therefore useful to introduce a
mechanism to bring these together in a
manageable form. The ZENODO has built and
maintains a database and user interface to
facilitate the storage, editing and retrieval of DMP
for a variety of funding body requirements,
including Horizon 2020: DMP online. GEOLAB
research activities can use the Horizon 2020 DMP
template available through the DMP online
website user interface to manage and maintain
their DMPs.
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The following actions are recommended for the
creation and management of DMPs throughout
the GEOLAB project:

e Use DMP online to create and manage Data
Management Plans.

e Share DMPs with leaders of other interested
GEOLAB work packages (define persons
responsible for this deliverable - all
experimenters).

e Use defined common identifiers to uniquely
distinguish experiments and DMPs (unique-
specific; example unique: G+_UM_JRA1 001
and this used to identify the relevant Data
Management).

* Include in each DMP a recommended MIME
type (a mechanism for specifying the format of
a data set so that any intelligent application can
read and make best use of it) for each discrete
dataset where possible.

e Provide case study exemplar illustrating use of
a DMP.

A database of project activities will be maintained
along with a record of the status of each activity’s
Data Management Plan.

Also included in this report is a case study
exemplar (an experiment that is being led by ETH
Zurich) illustrating use of DMP online to create and
maintain a Data Management Plan adhering to the
Horizon 2020 template and EC Guidelines on FAIR
Data Management.

This report is D10.01 of the GEOLAB project,
entitled “Data Management Plan”. It is one of the
outputs of Work Package 10 —JRA3: Facilitating the
Re-use and Exchange of Experimental Data.
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1 INTRODUCTION

1.1 ABOUT GEOLAB

Europe's existing Critical Infrastructure (Cl) water, energy, urban and transport sectors are facing
major challenges due to pressures such as climate change, extreme weather, geo-hazards, ageing
and increased use in combination with pivotal changes in the Cl to meet long-term societal goals
(e.g., energy transition). Addressing these challenges requires scientific research and innovative
solutions that can only be achieved through an interdisciplinary, cross-boundary approach and by
equipping teams of experts with the most advanced suite of physical research infrastructure,
enabling them to work across spatial scales, explore different theories describing the pressures and
adopt innovative techniques for solutions.

The GEOLAB Research Infrastructure (RI) consists of 11 unique installations in Europe aimed to study
subsurface behaviour and the interaction with structural Cl elements (e.g. a bridge) and the
environment. The overarching aim of GEOLAB is to integrate and advance these key national research
infrastructures towards a one-stop-shop of excellent physical research infrastructure for performing
ground-breaking research and innovation to address challenges faced by the Critical Infrastructure
of Europe.

During the Joint Research Activities (JRA), the capabilities of the integrated GEOLAB RI services are
improved beyond present state-of-the-art. Topics are: (1) Harmonizing operation (2) Advancing
physical modelling of the impact of climate change, aging and extreme events on Cl; (3) Development
of 3D-4D measurement techniques; (4) Application of new materials and new sensing techniques; (5)
Data management of performed experiments for future re-use.

During Transnational Access (TA), users outside the consortium gain access to the GEOLAB
installations to perform research and innovation. The scientific research community will use the
enhanced capabilities of GEOLAB from the JRA to perform ground-breaking experiments. For Cl
managers and policy makers, the activities will result in a more comprehensive understanding of the
challenges facing Cl and evidence to base decision making upon. The construction industry will use
GEOLAB to proof innovative solutions for the Cl and so gain more leadership in the industrial and
enabling technologies.

There will be close interaction with Small and Medium-sized Enterprises (SME) that develop user-
friendly engineering software from numerical modelling advances which are validated in the TA
projects. We will explicitly challenge SME on sensing, new materials, and other niches for innovative
solutions, which will have spinoff in other fields of application, contributing to the competitiveness
of Europe.

Networking Activities (NA) are another core element of GEOLAB, culminating in workshops and other
outreach events that foster a digital and In Real Life community, thereby providing a productive
channel to communicate with different stakeholder groups.

The GEOLAB consortium is a collaboration of renowned organizations coordinated by Deltares (the
Netherlands). Other consortium partners are: Delft University of Technology (Netherland), ETHZ

7
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(Switzerland), University of Maribor/ZAG (Slovenia), Technical University Darmstadt (Germany), NGl
(Norway), CEDEX (Spain), Université Gustave Eiffel (France) University of Cambridge (United
Kingdom) and KPMG Future Analytics (Ireland).

More information: www.project-geolab.eu.
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1.2 AIMS

This report is D10.01 of the GEOLAB project entitled "Data Management Plan". It is one of the
deliverables of Work Package 10 - JRA3: Data management and standardization. Its objective is to
recommend mechanisms for capturing, storing and managing Data Management Plan for the whole
of GEOLAB.

It provides recommendations for data collected as part of the JRAs and TA. At this stage, the DMPs
for each experiment are not yet fully known (for example, the first round of applications for
Transnational Access have not yet been evaluated by User Selection Panel, and projects have not yet
been selected). This document therefore sets out in general terms what should happen and makes
recommendations for GEOLAB experiments to create and manage Data Management Plan.

In addition, a case study is used as an example to describe how a data management plan should be
created and maintained during the life cycle of each experiment.

1.3 MANAGEMENT OF DATA MANAGEMENT PLANS

There are many Data Management Plan (DMP) schemes available to researchers. In other words,
there are many ways to record useful information about experimental data. Indeed, such schemas
may be created by the researcher for a particular experiment - or sometimes not at all. This diversity
makes the task of communicating information about data sets across contextual boundaries
potentially difficult, time-consuming, and costly.

However, funding agencies and other stake-holding organizations increasingly demanding
consistent, coherent and complete data management plans for research activities. This makes
communication easier and more effective and fits with GEOLAB requirements by providing an agreed
platform for communication between the three main contexts of activity (field, laboratory and
computer).

Thus, each research activity in GEOLAB requires a DMP. The number of research activities in GEOLAB
is so large that managing the DMP is a complex matter in itself. It is therefore useful to introduce a
mechanism to group these DMPs together in a manageable form.

The ZENODO is a full-service platform that provides end-to-end support for research investigations.?

The ZENODO is a systematic, secure, reliable way to conduct research, with powerful yet user-
friendly interactive support for shared data, computing, and scientific workflows. This is DMP online.?

1.4 DATA COLLECTION/GENERATION ACTIVITIES

Data will be collected as part of the Joint Research Activities (JRAs) and Transnational Access (TA)
parts of GEOLAB. The purposes of these activities are somewhat different, as outlined in the sections
below.

! https://zenodo.org/
2 https://zenodo.org/
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The data generated from the physical modelling will include files of measurements performed on all
channels used by the data acquisition system during the experiment. In addition, project files will
also be available containing all the necessary information about the experimental setup, initial
conditions, or calibration factors. All these files will be generated in text format, easily accessible by
any script or code (e.g. Matlab, Excel).

The volume of such text files generated from physical modelling is usually in the range of several
MB's per file.

The IT team of the GEOLAB is responsible for data storage and back-up. The GEOLAB Knowledge
Platform, to be developed by KPMG Future Analytics, will be a web-based tool that will allow the
participants of the project to access various forms of facility material. Material can be of various data
types like .docx, .pdf, .xlsx, .csv, .mp4, .jpg, .png that the platform will support for downloading or
viewing. The material on the Knowledge Platform will be utilised for purposes of educating and
training the participants on the operations and services of a particular facility. The Knowledge
Platform can exercise many functions for efficient implementation of project objectives such as
having the mechanism of issuing course completion email notification to the facility owner about a
participant. In addition, with the project’s requirement of publishing datasets of testbeds in a public
domain for ease of access and dissemination of knowledge, datasets would be published to an
accessible repository which will be linked to the to the Knowledge Platform under course or facility
resources to allow not only partners and other participants of project but also the general public to
access the dataset.

Both short and long term data backup is done automatically according to the schedules created by
the IT team. In the short term, there are weekly backup-to-cloud schemes, with each backup instance
retained for 45 days. In the long term, there is an annual Cloud backup scheme that retains data until
the storage media is technologically inaccessible (typically more than 30 years). This easily meets the
standard preservation duration requirements of 10 years.

Some of the security measures implemented by the IT team are: (1) on-site access clearance
requirements that prevent unauthorized access to storage media (i.e., spatially restricted access to
the storage locations) and (2) the synchronous replication storage strategy that prevents data loss
due to redundancy in the event of a system failure.

1.4.1 JOINT RESEARCH ACTIVITIES
Joint Research Activities (JRAs) are aimed at improving the goods and services offered by European
geotechnical laboratories to keep them at the technological forefront of geotechnical research. The
JRAs are crucial to create synergies and promote GEOLAB Rl innovation beyond the current state of
the art. The JRAs consist of the following components:
e JRA1 Guidance will improve and harmonize the operation of our installations by conducting an
inventory of the installations and development of GEOLAB user’s manual, among others.
¢ JRA2 Innovation will enhance the capabilities of GEOLAB by advancing physical modelling of the
impact of climate change, aging and extreme events on Cl; developing 3D-4D measurement
laboratory and field techniques; and application of new materials and new sensing techniques.
¢ JRA3 Data management will offer virtual access to a database of performed experiments that is
suitable for future re-use of data and easy comparison across installations.

10
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JRA experiments are conducted by GEOLAB participants in the experimental facilities of GEOLAB,
with an emphasis on joint experiments with multiple participants, often trying different tools and
techniques as part of a coordinated experimental plan.

1.4.2 TRANSNATIONAL ACCESS

Transnational Access (TA) provides opportunities for researchers to form multi-national teams and
bid for access to advanced geotechnical experimental facilities to which they would not normally
have access. The GEOLAB TA facilities are based at the institutes: Stichting Deltares, Technische
Universiteit Delft, Eidgenossische Technische Hochschule Zirich, Univerza v Mariboru / Zavod za
gradbenistvo, Technische Universitat Darmstadt, Stiftelsen Norges Geotekniske Institutt, Centro de
Estudios y Experimentacion de Obras Publicas, Université Gustave Eiffel and University of Cambridge.

Transnational Access (TA) is the backbone of GEOLAB that will lead to ground-breaking research and
innovative solutions to address the challenges faced by the Cl. The impact of our TA projects will be
enhanced by building links with our Joint Research Activities (JRAs) and by targeted calls for TA
proposals.

Transnational access objectives are:
e Provide access to 11 installations to perform ground-breaking research and innovation using the
beyond state of-the-art advances of GEOLAB capabilities.
¢ Provide insights on how to support the very large, sustainable investment decisions in the CI
that will have to be made in Europe over the next 20-30 years.
e Enable development, through an interdisciplinary and cross-boundary approach, of the
innovative, integral solutions that enhance the Cl resilience and reduce the costs of ownership.

1.5 DMP ONLINE

GEOLAB research activities can make use of the Horizon 2020 DMP template (available through the
ZENODO website user interface®) to manage and maintain their data management plans. Since such
a facility is already available, it seems unnecessary to invest in the design and development of a
functionally similar (if not identical) application specifically for GEOLAB.

For such a system to be useful for GEOLAB, it is important to ensure common access across research
domains (field, laboratory, and computer), research activities (JRA, TA), and management levels is
maintained.

The facility to share common information about data management is also important and benefits
from a consistent data format that enables search and aggregation across domain boundaries. In
practice, exporting DMPs into a single, consistent schema and format is a basic requirement. To this
end, the existing XML schema used by DMP online to export DMPs will be the de facto standard for
exchanging information about DMPs.

3 https://zenodo.org/

11
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1.5.1 DMP ACCESS
The DMP online user interface allows multiple users to have access to a given DMP. There are three
levels of authorization:
e Read-only users can only read the plan.
e Editor users can contribute to the plan.
e Co-owner users can also contribute to the plan, but additionally can edit the plan details and
control access to the plan.

1.5.2 DMP DEVELOPMENT CYCLE
DMP online leads the data management plan through three main stages of development:

¢ |nitial — this stage represents the first version of your DMP and should be submitted within the
first six months of the project.
It is not necessary to answer all questions in detail in the initial version of the DMP. The DMP is
intended to be a living document in which information can be provided at a finer level of
granularity through updates as the implementation of the project progresses and as significant
changes occur. DMPs should have a unique version number and include a schedule of updates.

¢ Detailed — this stage represents the main working stage of the plan throughout its lifetime.

¢ Final review — this stage represents the DMP as a completed document for review.

1.5.3 DMP ONLINE EXPORT FORMATS
The DMP online user interface allows the user at any point in the DMP life cycle to export the DMP
to one of the following formats:

® Csv

e html

e json

e pdf

o text

e xml

e docx

A number of these formats (particularly XML) will be useful for the later searching or collating of
information about GEOLAB data management plans and research activities generally.

1.5.4 DMP LICENSES
The DMP online user interface also allows the user to specify how the data will be licensed or released
and the site provides useful guidance for this.

12
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2 FAIR DATA

One of the requirements for GEOLAB experimental data is for it to be “FAIR” (findable, accessible,
interoperable and re-usable). From the sources outlined in the introduction to this document we can
add guidelines from DMP online (ZENODO). However, a brief outline of considerations for completing
a DMP section on this includes the following actions.

Moreover, most relevant data of highest interest will be included in relevant publications as
supplementary material. Additionally, experimental data will be published in the ZENODO Databases
(https://zenodo.org/), where a DOI can be appointed. In this way, data will be made available to the
public and another degree of redundancy will be introduced in the general preservation strategy.

2.1 MAKING DATA FINDABLE, INCLUDING PROVISIONS FOR METADATA

e Qutline the discoverability of data (metadata provision).

e Qutline the identifiability of data and refer to standard identification mechanism (e.g. do you
make use of persistent and unique identifiers such as Digital Object Identifiers (DOIs)?).

e Qutline naming conventions used throughout.

e Qutline the approach towards search keyword selection.

e Qutline the approach for clear versioning.

e Specify standards for metadata creation (if any). If there are no standards in your discipline
then describe what metadata will be created and how.

2.2 MAKING DATA OPENLY ACCESSIBLE

e Specify which data will be made openly available. If some data is kept closed then provide the
rationale for doing so.

e Specify how the data will be made available.

e Specify what methods or software tools are needed to access the data. Is documentation
about the software needed in order to access the data included? Is it possible to include the
relevant software (e.g. in open source code)?

e Specify where the data and associated metadata, documentation and code are deposited.

e Specify how access will be provided in case there are any restrictions.

2.3 MAKING DATA INTEROPERABLE
e Assess the degree of interoperability of your data. Can it easily be used and incorporated by
other practitioners in your discipline and other disciplines? Specify what data and metadata
vocabularies, standards, or methodologies you will follow to facilitate interoperability.
e Specify whether you will be using standard vocabulary for all data types present in your data
set, to allow inter-disciplinary interoperability. If not, will you provide mapping to more
commonly used ontologies which structure data and its inter-relationships?

2.4 INCREASE DATA RE-USE (THROUGH CLARIFYING LICENSES)

The data collected in GEOLAB will be licensed, so that it can be re-used. We will not specify a single
license, but require that all data becomes open data (http://opendefinition.org/guide/data/) and
recommend the use of licenses that conform to the open definition® that is suitable for data. A list of

4 http://opendefinition.org/od/2.1/en/
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suitable licenses can be found at http://opendefinition.org/licenses/.

Each GEOLAB Data Management Plan will incorporate the specification of an embargo period. While
no specific minimum or maximum period is prescribed, two years after completion of the experiment
is suggested.

We intend that any data collected or generated will be made available under an open license.
Therefore, they will be usable by third parties after the embargo period, which is intended to allow
those who collect and process the data to have first use of it. We do not intend to restrict the reuse
of the data. The original data should be kept in case they need to be re-analysed.

Clear documentation of the processes showing the sequence of transformations of the data from its
original form to subsequent forms for storage will be produced by the experimenter; such
documentation will be included in the appropriate Data Management Plan.

GEOLAB does not have its own data quality assurance process, but relies on the quality assurance
processes of the individual laboratories.

It is not possible to determine how long certain data can be reused. This depends on the data

repositories used, the quality of the metadata provided, and possibly the file format used to collect
or store the data.

14
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3 QUALITY CONTROL

For the successful future exchange of data between the three domains examined in GEOLAB (field,
laboratory and computer), it is important that the Data Management Plans themselves are
searchable and that queries can be performed across the wide range of experimental DMPs.

Although GEOLAB does not have its own data quality assurance process, steps are taken to ensure
that the Data Management Plans are quality controlled.

3.1 DMP DATABASE

A database of JRA and TA activities will be maintained along with a record of the status of each
activity Data Management Plan. The final form of this database has yet to be determined, but may
be presented as a serialised XML document searchable by XPath queries, or as a relational database
comprising the CSV or JSON exported from DMP online.

Each planis uniquely identified by the DMP online Plan Id available in each XML export for a particular
plan (""), and an identifier unique to GEOLAB that identifies the experiment.

Such an identifier already exists for TA experiments (see Table 2) and is provided in the "Location"
column.

3.2 JRA IDENTIFIER

For JRA experiments the identifier will be arranged as follows

GEOLAB G

PARTNERCODE e.g.: Deltares, TU Delft, ETHZ, UM, TUDa, NGI, CEDEX, Uni Eiffel, UCAM
WORKPACKAGE e.g.: JRA[n], TA[n]

3 digit seq # e.g.: 001, 002, 003

allocating the sequential number assignment
will be the responsibility of the WP leader.

For example: G_ETHZ_TA3_001 (first sequential experiment in Transnational
Access 3)

3.3 RESPONSIBLE INDIVIDUAL

For each experiment that creates one or more DMPs, a responsible person from the relevant
organization will be designated to ensure that the DMP is created and maintained in accordance with
these recommendations.

This person should have a broad overview of both the science and the data management of the
experiment.

3.4 MAINTENANCE

Regular querying of the DMP online database will allow the database to be kept as up to date as
possible using the Initial, Detailed and Final review status to determine the state of a given activity’s
DMP. The database itself will be maintained by KPMG.
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4 DATA FORMATS AND STANDARDS

It is important to distinguish between data “format” and data “standard”.
Data “format” is a description of the organisation of a given stream of data (including files).

Data “standard” is an agreed protocol for sharing data — the “format” may or may not constitute part
of the “standard”. It is a fine and sometimes unclear distinction.

Data standards tend to have tightly controlled specifications (e.g. XML standard).

Data formats range from third party proprietary formats (.ZIP, .PDF, .XLSX) through open formats like
.CSV and bespoke custom formats developed for specific purposes (output files from many bespoke
numerical models for example).

There is a universe of formats and standards which may or may not be used — or required — within
the GEOLAB community and to be prescriptive about a specific format is likely to impose unnecessary
restrictions and cut across well-established processes and procedures within partner organisations.
We will therefore adopt a non-prescriptive approach to data standards within GEOLAB unless and
until other tasks (e.g., 10.02 Protocols for consistent model-building across installations (laboratory
and field), 10.03 Development of a calibrated material properties database for numerical
simulations and 10.04 Development of a database of experiments to facilitate data exchange and
re-use) make recommendations accordingly. Regarding data formats, given that the data we may be
dealing with could be proprietary, bespoke, open, closed, binary, ASCIl text, images, video, sound
and so on, we consider looking to existing practices in this area.

The Multipurpose Internet Mail Extension (MIME) provides an extensible mechanism for specifying
data formats and currently has many common data formats pre-specified (for application-specific
data such as XLSX, through to video, images and so on). In the following section, MIME is introduced
and the use of this standard for specifying data formats in GEOLAB is recommended for future
accessibility of data in an automated way.

4.1 MIME TYPES

A database of the JRA and TA activities will be maintained along with a record of the status of each
activity’s Data Management Plan. The final form of this database is yet to be determined but may be
represented as a serialized XML document searchable by XPath queries or a relational database
comprising the CSV or JSON exported values from DMP online (ZENODO).

MIME was designed mainly for email systems:
“the content types defined by MIME standards are also of importance .... for the World Wide Web.

Servers insert the MIME header at the beginning of any Web transmission. Clients use this content type
or media type header to select an appropriate viewer application for the type of data the header
indicates. Some of these viewers are built into the Web client or browser (for example, almost all
browsers come with GIF and JPEG image viewers as well as the ability to handle HTML files).”®

5> https://en.wikipedia.org/wiki/MIME
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Basically, the MIME type is a mechanism for specifying the format of a data set so
that any intelligent application can read and make best use of the data thereby
improving the | of FAIR (interoperability). A current list of MIME types is maintained
by IANA.® A good description of MIME types, what they are and why they are useful in
data management is given by Wikipedia’.

The University of Hull (UHULL) data repository also makes use of MIME types. For example, the

url https://hydra.hull.ac.uk/resources/hull:13268

provides a dataset with the MIME type
vnd.openxmlformats-officedocument.spreadsheetml.sheet

By assigning an appropriate MIME type to a data set (even if it's a custom type) the
degree of interoperability is increased by providing a standard description of the data.
Furthermore, it increases the possibility of identifying third party software which may be
able to manipulate the data.

The relevant MIME type for GEOLAB datasets will be recorded in DMP online in the
Data Summary of the DMP at the Final Review stage, section 1 in answer to the
guestion: “Specify the types and formats of data generated/collected”.

This specification will be the MIME type recommended by the experimenter for the specific
dataset.

6 http://www.iana.org/assignments/media-types/media-types.xhtml
7 http://www.iana.org/assighments/media-types/media-types.xhtml
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5 SUMMARY OF RECOMMENDATIONS

In summary, the following actions are recommended for the creation and management of DMPs
across the GEOLAB project:

¢ Remind GEOLAB partners about the requirement to create and manage data management
plans as part of any GEOLAB experiment (JRA or TA).

e Learn and use DMP online (ZENODO) to create and manage Data Management Plans. (All
partners producing DMPs).

¢ Use the defined common identifiers to uniquely distinguish experiments and data
management plans in GEOLAB. (All partners producing DMPs).

e Share DMP online (ZENODQO) DMPs with leaders of other interested work packages (in all
cases with the relevant person responsible for this deliverable). (All Experimenters).

e DMPs to include a recommended MIME type for each discrete dataset where possible. (All
partners producing DMPs).

¢ Create and maintain a database using DMP online (ZENODO) identifiers to monitor the status
of each DMP for each experiment.

18
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6 CASE STUDY

This section introduces a case study exemplar illustrating use of an Online Data Management Plan by
a GEOLAB participant to create and maintain a data management plan adhering to the Horizon 2020
template and EC (2016, version 3.0) Guidelines on FAIR Data Management.

The title and description of the case study are given in the following paragraphs. Following this is a
summary of the Data Management Plan for this experiment.

This is in the form of a document exported from DMP online for the relevant DMP.

6.1 EXPERIMENT TITLE
G_ETHZ_TA3_001_LS_AGB_BO1_mHPL

This is an experiment of GEOLAB (G) performed at the ETH Zurich (ETHZ) Drum Centrifuge facility of
Workpackage (TA3) with sequential number (001) by the researcher Lampros Sakellariadis (LS). It was
the first test (01) of the 2" phase (Phase B) of the AGB2017/001 experimental campaign. The mHPL
stands for monotonic (m) horizontal pushover test (HP) of a lightly loaded (L) pile group.

The data will be saved in a format that follows the example of NEES:

e.g. https://datacenterhub.org/resources/269

Additional information includes:

Name and identifier

Authors

Date of analysis or experiment

Sketch of experiment, including names and numbers for structures and instruments
List of events for experiments

Table of soil properties from sample preparation

The data will be classified as:

— Informational (Info) - a broad category of any supplemental information which was not
directly measured or calculated (e.g. test name, soil material type, structure name).

— Measured (M) - values which were directly measured in the lab or during testing without
manipulation.

— Derived (D) - calculated using a known expression or equation to manipulate measured
data.

— Inferred (I) - data required either engineering judgment with known properties during
testing, or was derived using several methods.

6.2 DESCRIPTION

There follows a brief description of the nature of the experiment.

6.2.1 INTRODUCTION

Aim of the test.

Pile foundations are typically favored in the presence of poor soil conditions and/or deformation
intolerable for structures. In such cases, the design concerns are typically related to the vertical
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bearing capacity as well as the allowable settlement. In seismic active regions though, the inertia
loads of the superstructure need also to be considered in the design. Particularly for pile groups
supporting slender structures such as bridges, the acting overturning moment is typically the decisive
loading and thus the moment capacity of the pile group is the critical design parameter. According
to modern design guidelines (e.g. FEMA 750, 2009) the latter refers to the maximum moment that
can be accommodated by the pile group through axial loading of the piles before the external
resistance of the edge piles is reached either in compression or in tension. Such an approach,
although extensively adopted in practice, lacks verification either through large scale or physical
model tests.

Within the project AGB2017/001: “Development of reliable methods for optimized retrofit design of
bridge pile groups”, supported by the Swiss Federal Roads Office (FEDRO) a series of monotonic and
cyclic horizontal pushover tests is conducted at the ETH Drum Centrifuge facility. The experimental
results are used to assess the reliability of existing design methods to estimate the moment capacity
of pile groups, contributing also to a better understanding of the moment resistance mechanisms.
Furthermore, these results are essential for the validation of numerical models which are then used
for parametric investigations.

6.2.2 PHYSICAL MODEL TESTS

Physical model of the test

The experimental setup used for the horizontal pushover tests is illustrated in Figure 1. The
prototype consists of a rigid single degree of freedom system of varying concentrated mass
founded on a 2 x 1 bored pile group on dense saturated sand. The prototype problem is scaled
by 1:100. Two indicative cases were tested, representative of: a) a typical vertical safety factor,
FS = 3, and b) a heavier loaded foundation, FS = 1.5. In both cases, the foundation is installed
prior to the spin-up, thus assuming wished-in-place conditions, representative of bored piles.
The superstructure is also mounted at that stage using appropriate supports to avoid soil
disturbance. The latter are removed during the spin-up process at 20-g level. After reaching the
desired 100-g level, the static monotonic or cyclic pushover tests are conducted. All tests are
displacement controlled with a rate 0.02 mm/s to avoid undesired rate effects. The target
displacement is applied at the center of mass through a sliding hinge connection. The latter is
crucial in allowing the system to either settle or uplift freely.

The load required to apply the displacement is measured using a load-cell mounted to the
actuator arm. The horizontal, vertical, and rotational movement of the system is monitored
throughout the test using a system of three lasers mounted in the strong box. The implemented
monitoring system allows to express the behaviour of the foundation in terms of
Force - Displacement, Moment - Rotation, and Settlement - Rotation curves. All the
implemented devices were calibrated and checked before the start of the experimental
campaign (Table 1).
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Figure 1 Experimental setup for monotonic and cyclic pushover tests

Table 1 AGB2017/001 centrifuge test campaign Phase B

Test ID Superstructure Details Date
G_ETHZ TA3 001_LS AGB B01_mHPL monotonic 09.12.2020
Light (FS = 3)

G_ETHZ TA3 001_LS AGB BO1r_mHPL monotonic (repetition) 11.12.2020
G_ETHZ_TA3_001_LS_AGB_B02_mHPL monotonic 09.12.2020
Heavy (FS = 1.5)

G_ETHZ TA3 001_LS AGB_B02r_mHPL monotonic (repetition) 14.12.2020
G_ETHZ TA3 001_LS_AGB_B03_mHPL Light (FS = 3) Cyclic 14.12.2020
G_ETHZ_TA3 001_LS_AGB_B04_mHPL Heavy (FS = 1.5) Cyclic 22.12.2020

6.2.3 TEST DATA OUTPUT

The measurements are acquired at 20 Hz sampling frequency. An example is shown Figure 2.
These are then used to express the behavior of each examined system in terms of moment-
rotation, force - displacement and settlement-rotation curves (Figure 3).
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Figure 2 Example of measurement instruments output test G_ETHZ_TA3_001_LS AGB_B01_mHPL
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Figure 3 Example of pushover results at prototype scale (test G_ETHZ TA3_001_LS AGB_B01_mHPL).

6.3 DATA MANAGEMENT PLAN
The raw test data are stored in the IGT public domain under the name of the researcher and the
test date.

Z:\testdata\Drum_Centrifuge\Lampros Sakellariadis\Test\2020.12.09
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7 EXPERIMENTS PRODUCING DATA MANAGEMENT PLANS

This section enumerates all the experiments which currently form part of GEOLAB and which are
expected to produce and maintain a data management plan.

Each of these experiments, both JRA (Joint Research Activity) and TA (Transnational Activity) will be
expected to create and maintain a Data Management Plan using DMP online for the duration of the
GEOLAB project.

The TA experiments are already assigned an identifier. We will retrospectively assign identifiers
using the schema above to the JRA experiments.

Table 2 JRA experiments in GEOLAB

Experiment Location Start/End/
Month

Deltares GeoCentrifuge Deltares WP11 11/44
TA1l

GeoModel Container Deltares WP11 11/44
TA1l

Beam Geotechnical TUDelft WP12 11/44

Centrifuge TA2

Static Liquefaction Tank TUDelft WP12 11/44
TA2

Drum Centrifuge ETHZ WP13 11/44
TA3

Large-Scale Triaxial um WP14 11/44

Apparatus (LSTA) TA4

Pile Foundation Test Pit TUDa WP15 11/44
TAS5

Norwegian GeoTest Sites NGl WP16 11/44

(NGTS) TAG6

CEDEX Track Box (CTB) CEDEX WP17 11/44
TA7

UNI EIFFEL Geotechnical Uni Eiffel WP18 11/44

Centrifuge TA8

Turner Beam Centrifuge at UCAM WP19 11/44

Cambridge University TA9
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