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Executive Summary  
 

A mechanism for sharing data produced by the 
experimental facilities is put in place by the current 
document reporting on joint standards and 
software protocols. The main goal of the report is 
to set the basis for data interoperability and further 
use by researchers within and outside the GEOLAB 
consortium. 
 
Initially, the present procedures followed by 
GEOLAB partners are assessed to identify clearly 
the current state-of-practice and to establish the 
best path forward in terms of data formats and 
integration.  
 
Based on the comparison of several data 
management platforms, it was concluded that 
DesignSafe was better, but the choice fell on 
Zenodo for data dissemination due to the 
protection of personal data (POPD) and GDPR1. 
 
Subsequently, additional data and information 
(meta-data) needed to facilitate interoperability 
and further use of experimental results are 
identified and included in the joint standards. 
Moreover, general recommendations are made 
with respect to software protocols related to 
preliminary pre-processing of the experimental 
results (e.g. recommendations for filtering, 
calibration data). 
 
 

 
 

 

                                                           
1 https://edps.europa.eu/data-protection/data-
protection/legislation_en 

 
 

  

 

https://edps.europa.eu/data-protection/data-protection/legislation_en
https://edps.europa.eu/data-protection/data-protection/legislation_en
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1 Introduction 
 

1.1 About GEOLAB 
 
The existing Critical Infrastructure (CI) of Europe in the water, energy, urban and transport sector is facing major 
challenges because of pressures such as climate change, extreme events, geo-hazards, aging and increased usage 
in combination with pivotal changes in the CI to meet long-term societal goals (e.g. energy transition). To address 
these challenges, scientific research and innovative solutions are needed that can only be achieved by an 
interdisciplinary, cross-boundary approach and by equipping expert teams with the most advanced suite of 
physical research infrastructure available that allows them to work across spatial scales, explore different theories 
that describe 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 CI elements (e.g., a bridge) and the environment. The overarching 
aim of GEOLAB is to integrate and advance these key national research facilities towards a one-stop-shop of 
excellent physical RI 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 CI; (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 CI managers and policy makers, the activities will result in a more 
comprehensive understanding of the challenges facing CI and evidence to base decision making upon. The 
construction industry will use GEOLAB to proof innovative solutions for the CI 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 (the Netherlands), ETH Zürich (Switzerland), 
University of Maribor (Slovenia), Technical University Darmstadt (Germany), NGI Norway, CEDEX Spain, Université 
Gustave Eiffel (France), University of Cambridge (United Kingdom) and KPMG Future Analytics (Ireland).  

More information: www.project-geolab.eu.  

  

http://www.project-geolab.eu/
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1.2 Joint Research Activities (JRA) 
 
The Joint Research Activities (JRA) are an essential element of GEOLAB and contribute significantly to the declared 
overarching goal of the project by aiming for the following subordinate goals: 

• Synergetic integration of experimental research infrastructure in the disciplines of subsurface behaviour 
(soil mechanics and hydrogeology), engineering (geotechnical, structural, engineering geology and 
environmental) and data science (ICT, advanced data analyses and virtual access) 

• Improvement of physical modelling and measurements techniques beyond present state of the art that 
allow for studying complex and interdisciplinary effects. 

• Provision of guidance on and integration of data management methods (standardization); set-up of an 
open access database of well-documented experiments for efficient data exchange between installations 
and re-use of experiment data sets. 

 
Consequently, JRAs are crucial to create synergy and stimulate innovation of the GEOLAB RI beyond present state 
of the art. In alignment with the previously mentioned subordinate goals, JRAs comprise the following components: 

• JRA1 “Guidance” improves and harmonizes the operation of our installations by conducting an inventory 
of the installations and development of GEOLAB user’s manual, among others. 

• JRA2 “Innovation” enhances the capabilities of GEOLAB by: (a) advancing physical modelling of the impact 
of climate change, aging and extreme events on CI; (b) developing 3D-4D measurement laboratory and 
field techniques; (c) using new materials and applying new sensing techniques. 

• JRA3 “Data management and standardization” offers virtual access to a database of performed 
experiments that is suitable for future re-use of data and easy comparison across installations. 

 
GEOLAB will disseminate achievements of the JRA work packages through journal publications, national and 
international conferences, workshops, as well as through other communication channels such as social media, 
website and personal contacts. The results of JRA1 “Guidance” will be published on the project website as valuable 
information to potential new users, new generation (NG) researchers, other laboratories, and academia. JRA2 
“Innovation” will display advances of the GEOLAB infrastructure and demonstration projects that highlight the 
interaction between physical and numerical models and between physical models and the environment. Finally, 
JRA3 “Data management and standardization” offers virtual access to a database of performed experiments that 
will become available to all stakeholders to allow for re-use of data. 
 
The current report on Joint standards for data and software protocols contributes to JRA3 “Data management 
and standardization” with two essential components. On the one hand, an assessment of the current state-of-
practice of GEOLAB partners is provided focusing on the strategies followed to enable experimental data 
interoperability and future (re)use. On the other hand, the report includes specific recommendations on what 
additional meta-data is required to maximize the effectiveness of data interpretation and exchange. The report is 
structured around four key aspects of experimental investigations: (1) documentation of the experimental set-up 
and model preparation; (2) employed instrumentation; (3) test sequence and duration; (4) model metadata for 
dissemination of the results. Each of these aspects is treated separately in the following sections by focusing both 
on the current state of practice, and essential recommendations for the improvement of data interpretation and 
exchange by researchers within and outside GEOLAB. A summary of the questionnaire used to collect the 
information related to the state of practice across GEOLAB facilities can be found in the Appendix 2.  
 
Comparison of knowledge-based platforms:   
Among several knowledge-based platforms (DMPOnline, DEEDS, Zenodo, Dataverse) considered in the Data 
Management Plan (D10.01), Zenodo was selected as the most appropriate for the GEOLAB project. The DesignSafe 
and Zenodo knowledge-based platforms were compared. Based on the comparison (see Table 1), the Zenodo 
platform was previously replaced by DesignSafe Data Depot in revision 0 of this report. It was subsequently found 
out that the DesignSafe platform is inappropriate due to privacy considerations. Therefore, this deliverable is being 
revised to describe the use of the Zenodo platform. 
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Table 1 Comparison of knowledge-based platforms DesignSafe and Zenodo 

 DesignSafe Zenodo 

Region of Platform: USA EU 

Access to project data: without registration without registration 

Registration of users 
(curators): 

with conformation of DesignSafe Admin without conformation  

Search interface: 
Author, Title, Keywords, Description, 

research type 
Access Right, File type, Keyword, Data 

type 

Multiple curators: Allow multiple curators Do not allow multiple curators 

Data curation: 
Design safe is tailored to experimental 

facilities 
Structure of project data is not 

generated by Zenodo. 

Data depot: My data, My projects, Shared with me Not possible 

Cloud storage space: Box.com, Dropbox.com and Google Drive Not connected with account profile. 

User guide: 
User guide is provided along with video 

tutorials. 
No user guides. 

Time limitation of 
knowledge base platform: 

All data will be available even if NHERI 
funding ends.   

For the lifetime of the Zenodo 
repository (20 years) 

Additional software to 
registered users: 

The Tools & Applications space in 
DesignSafe allows users to perform 
simulations and analyze data using 
popular simulation codes including 

OpenSees, ADCIRC, and OpenFOAM, as 
well as data analysis and visualization 

tools including Jupyter, MATLAB, 
Paraview and VisIt. 

Not provided 

Workshops: 
It is possible to crate workshops to 
provide prospective users with the 
knowledge of a facility's capabilities  

Not possible 

Usage statistics: Provided Provided 

DOI: 
Automatically generated.  In DesignSafe 
for each experimental test a unique DOI 

could be generated within Project 
Automatically generated. 

Versioning DOI:  Possible  Possible  

Costs: Not if you fit within the parameters of the Free  
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 DesignSafe Zenodo 

main usage agreement.   

Citation:  Automatically generated Automatically generated 

Limitation of data space 
storage: 

Base Allocation: 50 GB – Provided to all 
registered users. For researchers in need 

of more than the base allocation. To 
receive this allocation, send a request 
and await approval from an internal 

review. 

Total files size limit per record is 50GB. 
Higher quotas can be requested and 

granted on a case-by-case basis. 

Metadata types and 
sources:  

Due to the diversity of data and 
instruments used by our community, 

there are no current restrictions on the 
file formats users can upload. 

All metadata is stored internally in 
JSON-format according to a defined 

JSON schema. Metadata is exported in 
several standard formats such as 

MARCXML, Dublin Core, and DataCite 
Metadata Schema (according to the 

OpenAIRE Guidelines). 

Project/Experiment 
DesignSafe allows you to define a project 

that can contain multiple experiments 
that belong to a single project. 

Only project can be generated  
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2 Current state of practice 

2.1 Documentation of the experimental set-up 
 
The documentation of the experimental set-up and model preparation is key to a clear understanding of the 
experiment and represents an essential prerequisite for interpretation of the results and further reuse of the 
experimental data. The current documentation practices do not vary significantly across GEOLAB facilities. In terms 
of the experimental layout, normally they include sketches and illustrations with model dimensions, and 
coordinate locations of the utilized instrumentation. This practice is consistent regardless of the scale adopted in 
the experiment, with similar procedures reported by almost all RI operators. Nevertheless, full-scale field 
experiments, such as those performed by NGI, tend to include a wider range of visual documentation with detailed 
sketches, photos of the investigated site, 3D renders and coordinate locations of loading and monitoring 
instruments or survey maps (Figure 1). 
 

 
Figure 1 Sample of visual documentation of experimental set-up for a full-scale field test at NGI: (a) top view of full-scale test embankment; 
(b) critical cross-sections; (c) general overview of the test site; (d) loading system; (e) 3d render of loading system. 

  

(c) (d)

(e)

(b)(a)
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2.2 Test instrumentation and Data Acquisition 
 
The variable most frequently measured during experimental investigations is force or load, followed by 
displacements, and pressure (either total pressure, or pore-pressure). These three measurements are performed 
in the GEOLAB facilities mostly using traditional sensing equipment such as load cells, Linear Variable Differential 
Transformers (LVDTs), lasers, pressure cells and pore pressure transducers, given their ease of use, reliability, and 
cost efficiency. Most measurements performed with these devices are stored as time series of real values 
expressed predominantly in SI-based or derived engineering units.  
 
In addition to the three common measurements mentioned previously, further variables such as accelerations, 
strains or flow rates were identified as significant for a wide range of experiments. The instrumentation required 
to perform such measurements includes piezoelectric accelerometers or Micro Electro-Mechanical Systems 
(MEMS), strain gauges, fibre optics, flow meters and dilatometer, respectively (e.g., Figure 2). More advanced 
sensing devices such as tactile pressure sensors to capture contact pressures, high-speed cameras or LiDAR/Radar 
and inclinometers for displacements can be used depending on the complexity, requirements, and scale of the 
experiment. In-flight or on-site measurements of soil properties using miniature or full-scale probing equipment 
(e.g., CPT) were also mentioned as part of the standard procedure in some facilities. 
 

 
Figure 2 Instrumented model for liquefaction investigations in the geotechnical centrifuge at Rensselaer Polytechnic Institute. 

 
Another important aspect related to the instrumentation and data acquisition is the sampling rate adopted by the 
facilities to record the measurements. To avoid aliasing of the recorded data, the selected sampling rate is strongly 
dependent on the rate of loading, the resolution of the utilized sensor(s), but most importantly on the type of 
experiment performed (i.e., static or dynamic) and the associated scale (i.e., 1-g or N-g). 
 
By reducing the model scale and moving from static to dynamic regime, sampling rates tend to increase. Most 
partners reported uniform sampling rates in the range of 10-1000 Hz used consistently for static or quasi-static 
tests, with the higher sampling rates corresponding generally to experiments performed under N-g conditions. For 
dynamic tests the sampling rates increase significantly to a wide range of 2-200 kHz, with predominantly high 
values for small-scale testing in the geotechnical centrifuge. Sample rates restricted to 1-5 samples per cycle were 
reported for medium-to-large scale experiments involving cyclic loading with thousands of load cycles and 
durations of several days or weeks, confirming the influence of model scale on the required sampling rates. 
Similarly, measurements are performed once every minute up to every 12-24 hours for experiments involving 
monitoring of large models such as slopes, at full scale. 
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2.3 Test duration and sequence 
 
Test duration in conjunction with sample rates have a significant impact on the experimental data generation and 
processing. Large data sets with long durations and high sampling rates can negatively affect interoperability and 
further use of data without any minimal post-processing on the user’s side. Most of geotechnical centrifuge 
facilities reported effective test durations varying from 10 minutes (for a monotonic pile load test) up to several 
hours, depending on the test sequence. For procedures which under 1g conditions would last years such as 
consolidation of a soil deposit, a common duration in the geotechnical centrifuge would vary between several 
hours to less than a week. Such an example was the historical maximum within the GEOLAB facilities, reported by 
Université Gustav Eiffel with centrifuge test duration of 3 days. Even if those trials do not constitute the main part 
of the test, but could be considered part of the model preparation, they are closely monitored, since they provide 
valuable input about the soil model behaviour prior to the main loading which follows. To avoid extremely large 
data files in such cases, usually the number or active recording channels is minimized and a low sampling rate (in 
the range of 10 samples/sec) is adopted. 
 
Large-scale facilities reported effective test durations varying from hours (e.g., lateral and axial pile loading in the 
geotechnical testing pit) to multiple days or weeks (e.g., soil stabilization techniques at full scale) and even years 
(e.g. creeping slope stability), consistently with the lower sampling rates, as mentioned in the previous section.  
 
The importance of the test sequence extends beyond the issue of the generated data size. A clear understanding 
and sound interpretation of the results depends also on the user’s awareness about the actual test sequence 
followed during experiments. Any types of loading and unloading processes occurring prior to effective testing 
(e.g., by spinning-up or spinning-down the centrifuge) influence the stress-dependent response of soil and have to 
be accounted for during post-processing and interpretation of experimental data. 

2.4 Model metadata for interpretation and dissemination of the results 
 
Model metadata is another essential factor for the interpretation and dissemination of experimental results. This 
includes additional information of the test performed, often related to material properties or aspects of the model 
which need to be considered during post-processing of results. In this context, the most common information 
provided in the model metadata is represented by basic model parameters such as relative density 𝐷𝑟 (or 
alternatively 𝐼𝐷), void ratio 𝑒 and water content 𝑤 (where applicable). In addition, soil parameters such as unit 
weight 𝛾, drained (𝜑′, 𝑐′) or undrained shear strength (𝑆𝑢), lateral earth pressure coefficient 𝐾 or diagrams 
indicating the grain size distribution of the test soil can be usually included in the model metadata.  
 
Moreover, probe tests (CPT or T-Bar) or CT-scans are used by most facilities to verify the uniformity of the soil 
model and to obtain refined estimates of relative density or undrained shear strength of soil. Most measurements 
and probe tests are usually performed multiple times at different locations in the model and average values along 
with standard deviations are provided along with the results of the measurements, however single average values 
seem to be preferred. Nevertheless, standardization of practice in this area is lacking and, in most cases, the 
methods of measuring a single parameter scatter significantly across facilities. 
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3 Agreements for joint standards and software protocols 
 
The previous sections provide a brief overview of the current state-of-practice related to four key aspects of 
experimental investigations: (1) documentation of test set-up; (2) test instrumentation; (3) test sequence and 
duration; (4) model metadata for results interpretation and dissemination. This overview provided the starting 
point in defining recommendations for joint standards and software protocols. In this context, this chapter 
introduces basic recommendations formulated around the same four key aspects of experimental investigations, 
aiming to catalyse the future development of a more standardized practice between the various facilities. 
Moreover, a basic template spreadsheet was prepared to facilitate the dissemination of results by improving the 
interoperability of data.  

3.1 Minimum requirements of supporting information 
 
Along with the data itself, supporting information must be provided. All data should be accompanied by 
appropriate metadata so that future users can understand and apply the content. Sometimes appropriate 
metadata is already stored in the format of the data structure, sometimes an additional file is required. Use an 
established metadata standard whenever possible. The minimum information provided should be the following 
elements:  

− Title 

− Creator 

− Subject 

− Description 

− Publisher 

− Contributor/author 

− Date 

− Type 

− Format 

− Identifier 

− Source 

− Language 

− Relation 

− Rights 

− Coverage 
 
An example of metadata given in this standard is included in the example data package here: 
https://doi.org/10.5281/zenodo.6627592. 
 
General description of Data Storage Report and tutorials how to upload data into the Zenodo platform are provided 
in Appendix 1. 

3.2 Documentation of experimental set-up 
 
New recommendations in terms of documenting the test set-up are not necessary, considering the current state 
of practice of most GEOLAB partners. Although the facilities are diverse in both scale and type of experiments, 
there is a uniform use of sketches and illustrations with model dimensions, and coordinate locations of various 
instruments and sensors installed. In this sense, it is recommended that RI facilities keep following the current 

https://doi.org/10.5281/zenodo.6627592
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state of practice and provide sufficient documentation material for each experiment. Including visual aids (e. g. 
photos, videos) and additional measurements which would clarify the details of the test set-up is crucial, since not 
all aspects of the model building procedure can be reflected on the general measurements reported. For example, 
the installation procedure of a miniature structure in the model, the materialization of the soil model’s boundary 
conditions in the container, any possible “defects” during model building or unexpected accidents (e.g., vibration 
of the model) are invaluable for the interpretation of the results by the user. Undoubtedly, this is a first step 
towards increased interoperability and further use of experimental data. 
 
The contributors should refer to the questionnaire in Appendix 2, which describes the minimum requirements for 
documentation of the experimental set-up. 

3.3 Test instrumentation and Data Acquisition 
 
Several recommendations can be made with respect to test instrumentation and the recorded measurements. 
Instrumentation should be installed in critical locations in the model, preferable with minimized boundary 
interference. Albeit dense instrumentation sheds more light on the investigated response, it can also lead to 
ostensibly higher stiffness of the soil model. For this reason, critical judgement needs to be exercised in the 
selection of the instrumented locations.  
 
It is expected that the data generated during experiments is generally stored in time series of real values having 
engineering units. The process of sensor calibration and data conversion from raw measurements to engineering 
values should be performed by the authorized facility staff, who is also responsible to ensure data quality from this 
perspective. Moreover, it is recommended to use SI units for the variable measurements and any deviations from 
the SI system should be clearly documented and indicated where applicable. 
 
Furthermore, the sampling rates used for measurement should be mentioned invariably in the header of the 
generated data files. Any potential default filtering applied internally by the different monitoring systems should 
also be mentioned at this point and properly documented.  
 
The researcher conducting the experiments should always record the connection of the sensors in the various 
channels of the data acquisition system. This ensures the consistency in the cross reference between a 
measurement and its corresponding location. This information does not need to be reported in the dissemination 
of the results. 
 
The contributors should refer to the questionnaire in Appendix 2, which describes the minimum requirements for 
test instrumentation and data acquisition. 

3.4 Test duration and sequence 
 
The most important recommendation at this point is related to test sequence. As previously mentioned, this is an 
extremely important aspect considering the significant influence of stress history on soil behaviour. Any types of 
loading and unloading processes occurring prior to effective testing have to be accounted for during post-
processing and interpretation of experimental data. In this context, it is recommended to consistently document 
the test sequence with all required details and measurements. If possible, significant steps during test preparation 
(e.g., geotechnical centrifuge: spin-up for consolidation of clay layers or any additional actions between flights) 
should be recorded using the available instrumentation. 
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The contributors should refer to the questionnaire in Appendix 2, which describes the minimum requirements for 
test duration and sequence. 

3.5 Model metadata for interpretation and dissemination of the results 
 
Model metadata is key to interoperability and further use of experimental results. As the state-of-practice review 
indicates, GEOLAB facilities tend to include sufficient information in the model metadata. Nevertheless, the 
practice behind the estimation of the provided parameters varies significantly from one facility to the other. 
 
For example, relative density can be provided as a single average value obtained from a variable number of 
measurements, average value and standard deviation, or simply a series of measurements open for interpretation 
by the data user side. Consequently, it is recommended to perform at least six local measurements of relative 
density and provide data users with the possibility to estimate on their own the average value and to quantify 
spatial uncertainty in a realistic manner. Furthermore, the use of probe testing (i.e., CPT, T-Bar penetrometer) of 
soil samples is recommended, to estimate parameters such as stiffness and undrained shear strength of the soil 
deposit. The current practice prescribes that several trials be performed in the same model, to ensure consistency 
of the achieved as-built soil characteristics within the soil deposit. This should become standard procedure where 
applicable, considering the valuable information it provides with respect to the soil samples. Along with probe-
testing, recommended non-destructive methods of estimating the soil stiffness and relative density through shear 
wave velocity correlations, are the use of bender elements and air-hammer. 
 
For dissemination of the results, it is recommended to provide raw unfiltered data series expressed in engineering 
units according to the SI system. In addition, recommendations should be made according to the experience of 
each facility regarding the most appropriate filtering schemes that can be used on the different data sets. In this 
way, the necessity of additional software protocols is eliminated, and users have total control over data and are 
fully responsible for its interpretation. 
 
The contributors should refer to the questionnaire in Appendix 2, which describes the minimum requirements for 
model metadata for interpretation and dissemination of the results. 
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4 Joint Standards for Software Protocols 
 
This section describes the standards governing the dissemination of the experimental data, after the completion 
of each test. All raw data will be provided, including information about putting measurement to zero, to the 
researcher by the facility in engineering units, without any prior processing in .txt, .csv, .xlsx, .gef or other 
conventional widely used type of data file. 
 
The term “raw data” includes the recorded time series from all active sensors and sensing equipment, during the 
test. Videos (high-speed or normal-speed), which will be utilized for image analysis, are also considered raw data 
and will also be provided to the researcher, so that they can apply the image processing of their choosing to 
evaluate the results. For non-conventional sensors (e.g., tactile pressure sensors), which may require special 
software to process their data, the user will be given access to the software available in the facility to perform their 
processing, subject to the terms and conditions of the research facility owner. 
 
To ensure consistency in the way the experimental data is disseminated, the template file 
GEOLAB_ProjectID_TestID_Date.xlsx has been created and is attached to this report. The template should be 
named following the example below: 
 
ProjectID: Will be the abbreviation of the project name: e. g. XXXXXX 
TestID: Will be the increasing number of the test at hand: e. g. Test02 
Date: Provide the date in the following format: 20YY-MM-DD 
 
The tab “Instructions” in the template file provides guidelines about the content of each tab in the template and 
details on how the experimental data should be filled out. The different tabs are organized in such a way so that 
they cover the following aspects of the test: 

(a) Model metadata: Here are included data regarding soil index properties, the achieved density, viscosity, 
and temperature of pore fluid, etc. 

(b) Test log sequence: This sheet shall inform the users about the testing sequence adopted during the 
experiment at hand. 

(c) Sensor locations: The sensors' names and locations before and after testing are provided along with 
illustration(s) of the instrumentation layout. This sheet also describes any significant analogue and digital 
signal processing which may have been applied to the sensors/data. 

(d) Spin-up data: Measurements recorded during spinning up the centrifuge are included here. For large-scale 
testing all measurements recorded during monitored preparatory procedures, prior to the main testing 
events, will be included herein. 

(e) First destructive event: Here are included the time series during the actual testing event(s). Depending on 
the number of trials (destructive and / or non-destructive), the corresponding sheets will be populated, to 
include all relevant data. 

(f) Second, third… destructive event 
(g) Residual values: This sheet provides the residual values in the relevant monitored experimental variables, 

between testing trials during the same experiment. 
(h) Probe-testing and soil characterization: Includes data from probe testing (e.g., CPT), non-destructive 

testing (e.g., bender elements) and any other trial performed to characterize the soil model. Data from all 
such trials performed will be included, along with the exact coordinates of the trials’ locations. The distance 
(horizontal and vertical) of those locations from the container boundaries, along with the dimensions of 
the probe, are also provided. The penetration velocity should abide by the relevant scaling laws. The data 
is reported in original time – measured variable model units and converted to the corresponding prototype 
variable vs prototype depth. For bender elements, the horizontal distance between the transmitter and 
the receiver should be included. 

(i) Other data: Measurements recorded from non-conventional / advanced sensors are included (i). 
(j) Visual material: The location (on a cloud or locally on a facility’s server) is provided for all photos and 
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videos which were taken during model construction, testing, and dissecting / disassembling. Any additional 
remarks / observations which are essential to the interpretation of the results or highlight important 
aspects of the model construction are mentioned in this tab. 

 
For other non-centrifuge facilities, such as NGI’s facility (i.e., geotest sites), TU Darmstad (Geotechnical Test Pit), 
UM/ZAG (Large Triaxial Test), Cedex (Track Box - CTB) and Deltares (GeoModel container), the Excel template is 
appropriately modified to take account specific requirements of the performed test. The existing data platform for 
geo-test sites is provided at https://www.geocalcs.com/datamap. 
 
All data will be uploaded in an online platform, which will provide the opportunity to publish all experimental data 
under a DOI. 
 

https://www.geocalcs.com/datamap
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5 Appendix 1: Plan, Package and Publication 

The main goal of publishing experimental data is to share it with other researchers who can use it to conduct their 
own research analysis. Another important goal of data publication is to increase the citation of GEOLAB research 
papers. These results can be shared to better understand the mechanical response of geotechnical structures and 
reduce geotechnical hazards. Analysis of GEOLAB experimental data can also provide new ideas for the 
geotechnical research field. 

GEOLAB offers a simple, three-step approach for this purpose: 

1. Plan 
Take some time to plan and define the data outputs of experiment(s). 

2. Package 
Arrange your output data into a package that will be easy for other scientists to understand. 

3. Post 
Experimental data is published via the Zenodo repository through the GEOLAB website. 

5.1 Plan 

Taking some time to plan and define the data that will be generated in your experiments will help you structure 
the experiments and maximise the impact of your results. Consider which data sets you want to share with others. 
Your experiment may generate a large amount of data - is it necessary to share all of it? 

Also, consider how the results data will be offered to future users. If the overall package size is going to be large 
(greater than 1GB or with many files) then break it down into sensible and well described sub-packages. Users can 
then select those that they are interested in without having to download the whole package. 

Your data will end up posted into a repository (see below). Each data package uploaded to the repository will 
automatically receive a unique Digital Object Identifier (DOI) to allow it to be referenced and located in the future: 

• You may wish to create a single package and DOI for your project, containing results from a variety of 
experiments 

• You may wish to create a single package and DOI for the results from each experiment 
• You may wish to create a single data package and DOI for each results dataset. 

You will know best how to present your data to future users but remember to make sure that all necessary data 
and supporting information is included in each data package. Your data package should be complete and coherent 
at the point it is published. 

Document all this information as part of your Data Storage Report. The GEOLAB Data Storage Report template can 
be found here: https://doi.org/10.5281/zenodo.6627592. 

5.2 Package 

It is important to prepare your data in a way that is easy for others to analyse and understand. In addition to the 
data itself, sufficient supporting information should be provided, including the Data Storage Report. It is up to 

https://doi.org/10.5281/zenodo.6627592
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you how much data you include in your package and how you arrange it. Please include a 'README.txt' file 
describing the contents of the package. An example of a data package created following these guidelines can be 
found here: https://doi.org/10.5281/zenodo.6627592. 

Overall, make sure your package has 3 "ccc-characteristics": 

• Completeness: include everything others need to understand your package: Data, definitions, context. 

• Clarity: explain everything clearly and do not make assumptions about what others know. 

• Convenience: use common formats, arrange the package clearly, use appropriate keywords. 

5.2.1 Data Format 

Due to the diversity of data and instruments used by our community, there are no current restrictions on the file 
formats users can upload. 

Below is an adaptation of the list of recommended formats for data and documentation: 

• Databases: XML, CSV, GEF 

• Geospatial: SHP, DBF, GeoTIFF, netCDF, GeoJSON   

• PointCloud: LAS, LAZ, XYZ, PTX 

• Moving images: MOV, MPEG, AVI, MXF 

• Sounds: WAVE, AIFF, MP3, MXF 

• Statistics: ASCII, DTA, POR, SAS, SAV 

• Still images: TIFF, JPEG 2000, PDF, PNG, GIF, BMP 

• Tabular data: CSV 

• Text: XML, PDF/A, HTML, ASCII, UTF-8 

• Seismology: SEED  

Choose a good file format for storing your data: a format that is appropriate for the data structure and size; a 
format that is usable and sustainable. Laboratory systems often have formats that are defined as standard, but you 
have the option of deciding which one to use: 

• Does the data format match the natural data structure of your data (i.e., flat, hierarchical, 
multidimensional)? 

• Does the data format allow for convenient storage of the entire final data set? 

• Is the data format widely known in your community and acceptable to funders? 

• Is the data format supported by other communities and likely to be compatible with future common 
operating systems and applications? 

• Is there a wide range of software that can read/write the data format? 

• Are the terms of use of the read/write software favourable? Is it free of charge? Is it proprietary? 

• Is the conversion process from the data format to/from other formats inexpensive and easy? 

5.2.2 Supporting Information 

Along with the data itself, supporting information must be provided. All data should be accompanied by 
appropriate metadata so that future users can understand and apply the content. Sometimes appropriate 
metadata is already stored in the format of the data structure, sometimes an additional file is required. Use an 
established metadata standard whenever possible.  

https://doi.org/10.5281/zenodo.6627592
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The minimum information provided should be the fifteen elements given in Dublin Core 
(http://dublincore.org/):Contributor, Coverage, Creator, Date, Description, Format, Identifier, Language, Publisher, 
Relation, Rights, Source, Subject, Title, Type. Dublin Core metadata can also be generated using this simple form 
https://nsteffel.github.io/dublin_core_generator/generator_nq.html#publisher. 

Use the MIME type vocabulary to describe the Format (see https://en.wikipedia.org/wiki/Media_type). Common 
examples are provided in https://en.wikipedia.org/wiki/Media_type#Common_examples_[10]. 

Dublin Core is an ISO standard (ISO 15836:2009). Another, more complex, ISO standard for describing metadata is 
ISO 19115/19139. 

GEOLAB project should always begin with project acronym and followed by project title. For example: 

Project title: 

GEOLAB_LIWEMAT – deformation characterization of LIghtWEight foundation MATerials 

Experimental title(s): 

• GEOLAB_LIWEMAT_ShearTest 

• GEOLAB_LIWEMAT_CyclicTriaxialTest 

5.2.3 Project Documentation 

GEOLAB projects can be very large and complex, so it is required that users submit a data report file to publish 
along with their data to express information that will facilitate understanding and reuse of certain project. This 
documentation may include the structure of the data, a data dictionary, information of where everything is, 
explanation of the file naming convention used, and the methodology used to check the quality of the data. The 
data report in this https://doi.org/10.5281/zenodo.6627592 is an example of documentation.  

Parameter Names and Units 

Sometimes the units are omitted even if the column name is unique. It is also important that you give this 
information to someone who needs to understand your data. 

• Avoid meaningless field names and do not forget to include the units. 

• If possible, you should take all parameter names and units from established vocabularies.  

• If you use your own field names, make sure they are defined in context. 

Spatial Characteristics 

The spatial characteristics of the data must be clearly and completely defined. It is essential that the complete 
geometry of the experiment is described. The minimum amount of information should include: 

• Appropriate maps, plans and engineering drawings. 
• The locations of all instruments used. 
• Supporting tabular data with associated numerical values. 
• Complete topography including spatial extent. 
• Definition of datums and reference planes used; Definition of local or general coordinate systems used. 
• Notes on resolution, accuracy, and scaling. 

http://dublincore.org/
https://nsteffel.github.io/dublin_core_generator/generator_nq.html#publisher
https://en.wikipedia.org/wiki/Media_type
https://en.wikipedia.org/wiki/Media_type%23Common_examples_%5b10%5d
https://doi.org/10.5281/zenodo.6627592
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Temporal Characteristics 

The time zone form should be similar to: “20YY-MM-DDThh:mm:ss+hh:mm” e.g. 10:24am on 26th March 2022 in 
British Summer Time is articulated as “2022-03-26T11:24:00+01:00”. 

5.3 Post 

Those performing experiments as part of the GEOLAB project are asked to store the dataset package from their 
experiment(s) in Zenodo repository. This process will automatically give the dataset a DOI to allow it to be uniquely 
referenced.  

Zenodo provides a form that contains the metadata required for the Zenodo repository. The instructions for 
publishing dataset packages can be found at the following link: How to instructions. 

5.3.1 Permissions 

Make sure that you include information giving future users permission to use the data they download. If possible, 
include an open license, with as few restrictions as possible, to allow others to use your data. Sometimes an 
embargo period is applied, to give the originators time to publish articles based on the data. 

• A suitable list of licenses is given here: http://opendefinition.org/licenses/. The default license for 
GEOLAB is the Creative Commons Attribution 4.0 International (CC BY 4.0) license 
(https://creativecommons.org/licenses/by/4.0/legalcode). 

• If an embargo period is required, for GEOLAB experiment and research activity publication, you should 
select an embargo period of not more than two years. 

• The embargo period should be included in the data management plan.  

https://instruct-eric.eu/help/other/zenodo-upload-guidelines
http://opendefinition.org/licenses/
https://creativecommons.org/licenses/by/4.0/legalcode
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6 Appendix 2: Summary of questionnaire 
 
The content of this report summarizing the state-of-practice related to Standards Software Protocols used for 
experimental data generation was obtained from the contributions of all RI owners of GEOLAB. The detailed 
questions of the formal questionnaire used for this purpose efficiently provided essential information related to 
the topics of interest. A summary of the questions can be found below: 
 

1. a) Rank the types of measurements performed in your facility from most to least common (e.g., 1. Load, 
2. Acceleration 3. Pressure etc.) 
 
b) Indicate the type(s) of sensors / machinery (for large scale or field testing) employed when conducting 
a test.  
 
c) Indicate the preferred units for your measurements. 
 

2. What is the usual sample rate utilized in the data acquisition process? Please specify the sample rate 
depending on the type of test (static, dynamic etc.) if necessary. 
 

3. What is the usual duration of a test performed in your facilities? Please specify depending on the type of 
test if necessary. 
 

4. How do you present the experimental set-up and the model's general dimensions? Select all that apply: 
(a) Sketch (b) Survey Map; (c) Coordinates of Instrumentation. 
An example of a representative document showing the experimental set-up for one of your previous 
experiments should be included. 
 

5. a) After the test, when disseminating the results in the report accompanying the experimental data, 
which material properties do you usually measure (e, Dr, fc etc.) and how do you present them?  
 
b) Indicate how and where in the model you take the measurements: Is that a single measurement? How 
confident are you in that single measurement?  
 
c) If you take multiple repeat measurements, how many do you do? Do you follow a specific pattern? 
Which value do you ultimately choose (e.g., average)? 
 

6. Provide recommendations for filtering and / or other processing procedures related to the data produced 
by a representative test performed in your facilities. Please provide your recommendations depending 
on the type of test (static, dynamic etc.) if necessary. 
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7 Appendix 3: List of GEOLAB Providers and Facilities 
 
 
Table 2 GEOLAB experimental facilities: list of key features 

Provider Key Equipment 

1. University of 
Maribor 

▪ Large-scale triaxial apparatus 

▪ Infrastructure for experimental pavement structure research 

▪ Traffic Load Simulator (TLS) 

➢ pavement soil-structure interaction 

Services currently offered by the infrastructure: 

Realistic and inexpensive simulation of pavement structure, analysis of short and long-term 
behaviour of different pavement structures, optimization of pavement design, testing of 
multiple scenarios in a timely fashion 

2. TU Delft 

➢ TU Delft Geotechnical Centrifuge 

➢ Radius: 1.3 m 

➢ Max model weight 300 N (volume of (h) x (l) x (w) = 150 x 400 x 400 mm3), subjected 
to max g level of 300g 

Services currently offered by the infrastructure: 

Soil-structure interaction, offshore foundations, dikes and embankments, tunnelling, slope 
stability, dynamic effects on geotechnical structures and surface subsidence 

Examples of the recent services offered are listed below: 

• Sliding behaviour spudcan foundations 

• Installation and bearing capacity of suction caissons 

• Effect of ship/wall collision 

• Determination crater depth due to gas blowout 

• Behaviour of sheet pile walls 

• Widening of (transport and river) sand embankments on soft soil 

• Failure mechanism of dikes (water infiltration, uplift pressure, loading) 

• Pollution transport simulations (DNAPL, LNAPL, Cleaning processes) 

• Flow slides of submerged slopes composed of loose sands 

• Role of scour protection on the prevention of static liquefaction induced flow slides 

3. ETHZ 

▪ Drum and Beam Centrifuge 

Drum Centrifuge 

➢ Radial acceleration of 440g on a test payload of 2 tons 

➢ soil channel dimensions: 2.2 m diameter x 30 cm deep x 70 cm wide and 5.0 m long 

➢ In-flight model creation, including saturation is possible 

Beam Centrifuge 

➢ Radial acceleration of 250g on a test payload of 2 tons (or equivalently 5 tons at 100g) 

➢ Each swing has a platform of 1.25 m x 1.25 m, where the soil container is placed 

➢ The setup offers the possibility of a soil container of up to 2 m length 

➢ A custom-designed by Actidyn BC-5810 earthquake simulator is installed in one of the 
two platforms 

➢ Capability of performing horizontal seismic ground motions of any target waveform 
(recorded or artificial) at up to 0.5g peak ground acceleration on packages of up to 
700 kg mass over a wide frequency band, at a maximum centrifugal acceleration of 
100g 
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Services currently offered by the infrastructure: 

Soil-structure interaction, monotonic and cyclic loading of shallow and deep foundations, 
slope stability, rockfall, rainfall-induced landslides, and “sturzstroms” 

4. TU Delft 

▪ TU Delft Large Scale Geotechnical Physical Modelling Facility 

➢ 5 x 2 x 2 m3 

Services currently offered by the infrastructure: 

Examples of the recent services offered are listed below: 

 

 

5. Uni Eiffel 

▪ Uni-Eiffel Geo-Centrifuge 

➢ Radius 5.5 m 

➢ Max. acceleration 100 g (@ 5m) for 2t models 

➢ Swinging basket L × l × h: 1.40 × 1.15 × 1.5 m3 

➢ Remotely controlled 4-axes robot, earthquake simulator 

➢ Investigation tools: mini-CPT, mini-Tbar, mini vane test, mini pressuremeter 

➢ Circular containers, rectangular strongboxes, transparent face strongboxes 

Examples of the recent services offered are listed below: 

Wind turbines founded on a jacket pile structure (2013-2016), Monopiles (2017-2020), 
floating Wind turbines (2017-2021), and behaviour of Piles subjected to cyclic loading (2008-
2017). Reinforcement and improvement of soft soils with Rigid Inclusions (1998-2001, 2005-
2013, 2019-2023), reinforcement with geogrids, helical piles, unsaturated soils and 
installation of piles 

6. Deltares 

▪ GeoModel container  

➢ 4.0 m x 2.5 m x 1.2 m, which can be downsized if required 

➢ Equipped with a fluidisation system for building homogeneous sand models at the 
required density. 

➢ Possibility to simulate phreatic flow, confined groundwater flow and effective stress 
at very large depths. 

➢ Several other containers, both for atmospheric pressure and elevated pressure 
(several bars), are also available. 

7. Deltares 

▪ Geo-Centrifuge 

➢ Radius: 5 m 

➢ Capacity: 260g-tons 

➢ Platform dimensions: 1.2 x 1.2 x 1.8 m3 

➢ 4D-robot for in-flight tooling 

➢ Hydraulic actuators, high resolution (48 MPix) cameras, high speed (2500 fps) video 
system, pore pressure, total stress, displacement, and force transducers 

➢ Clay mixing and consolidation facilities 

Examples of the Services currently offered by the infrastructure: 

• Embankment stability, Piled embankments, Backward erosion piping, Tunnelling, 
Jacked Pile Installation, Lateral Pile Loading 

8. University of 
Cambridge 

▪ Schofield Center 

➢ Beam Centrifuge 

➢ Radius: 5 m 

➢ Capacity: 150g-tonne 

Services currently offered by the infrastructure: 

Installation of shallow foundations and piles in-flight, subjected simultaneously to axial, 
cyclic lateral and moment loading, seismic loading of buildings and underground 
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structures, mono-pile foundations for wind, energy applications, deep foundations under 
complex loading, energy activated geo-structures, tunnelling, Rayleigh wave propagation 
ahead of high-speed trains, and seismic performance of quay walls 

Examples of the recent services offered are listed below: 

• Miniaturised Earth pressure balance TBM to capture three-dimensional tunnelling 
effects on existing structures 

• Thermoelectric heat pumps to simulate energy activated deep foundations 

• Transparent laminar box for seismic testing 

9. TU Darmstadt 

▪ TUDa Geotechnical Test Pit (GTP) 

➢ Infrastructure for medium- to large-scale model testing of soil-pile interaction 

➢ Total dimensions of testing platform: 19.4 m x 5 m (L x W) 

➢ Consists of two parts:  

- deep pit with dimensions 5 m x 4.35 m x 6 m (L x W x D) 

- shallow pit with dimensions 14.5 m x 5 m x 3 m 

➢ Mobile walls in the shallow pit can create smaller sections to allow for smaller-scale 
tests 

➢ Steel cylinder 4.3 m in diameter and 3 m deep is also available for wet testing 

➢ Vertical and horizontal actuators can transmit static and dynamic force or 
displacement to the pile/foundation  

➢ Only for sand/sandy soils in dry and saturated conditions 

Services currently offered by the infrastructure: 

In the main, high-quality static and dynamic soil-structure analyses of vertically and 
laterally loaded piles, testing of pile groups, investigation of pile installation effects. 
However, it is also possible to investigate other geotechnical problems, such as testing new 
installation techniques, prototype foundations, or ground improvement methods, or the 
behaviour of other geostructures such as shallow foundations, (reinforced) embankments 
and buried structures such as pipes or cables. 

10. CEDEX 

▪ CEDEX Track Box (CTB) 

➢ 21 m long, 5 m wide and 4 m deep 

➢ testing at 1:1 scale complete railway track sections up to 400 km/h 

➢ possibility of performing fatigue tests 

Services currently offered by the infrastructure: 

Analysis of short- and long-term behaviour of the components of railway tracks, 
determination of the response to innovations to be implemented in railway tracks 

Recent main works performed in CTB: 

• Behaviour of High-Speed Lines subjected to mixed traffic (2012) 

• Optimization of the thickness of the bituminous sub-ballast layer (2013) 

• Behaviour of a ballasted track fouled with desert sand (2014) 

• Standard tests on prefabricated slab track (2015) 

• Analysis of the influence of the embankment on the critical speed (2016) 

• Determination of Track Lateral Stability (2016) 

• Innovations in railway track elements in Very High-Speed Lines (up to 400 km/h) 
(2017) 

• Tests on new slab tracks for mixed traffic (2018) 

11. NGI 

▪ Geotest sites (NGTS), consisting of 6 well-documented sites for field experiments 

➢ soil conditions ranging from soft clay, silt, sand, quick clay to frozen soil (permafrost) 
and one test site for snow avalanche 

➢ detailed characterisation of soil conditions at each site 
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➢ variety of permanent monitoring systems in the fields (earth pressure cells, 
piezometers, thermistor strings, inclinometers, weather station etc.) 

Services currently offered by the infrastructure: 

Various problems can be explored at these test sites include (but are not limited to): 

• Testing and benchmarking of in situ investigation/testing methods and 
instrumentations (CPTU, sampling methods, nonintrusive tomographical methods…etc) 

• Field testing of foundation prototypes (monopiles, suction bucket, energy piles…etc 

• Field testing of soil-structure interaction (piles, retaining wall …etc) 

• Field testing of geotechnical engineering structures (fill, cut, slopes, embankments…) 

• Field testing of soil stabilisation methods (lime-cement stabilisation, salt injection in 
quick clay, innovative stabilisation methods and materials, etc) 

• Experiments for collecting geotechnical parameters to validate constitutive/numerical 
models (soil-structure interactions…etc) 

• Full-scale testing of snow avalanches and safety measures (dams, screens) 
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8 Appendix 4: Contact details of GEOLAB RI 
 
 
Table 3 Contact details of GEOLAB RI representatives 

Installation Location 
Name of 

Representative 
Telephone Email 

Deltares 
Delft, The 
Netherlands 

Suzanne van 
Eekelen 

+31 88 335 
7287 

Suzanne.vanEekelen@deltares.nl 

TU Delft 
Delft, The 
Netherlands 

Stefano Muraro 
+31 15 278 
3327 

S.Muraro@tudelft.nl 

ETH Zurich 
Zurich, 
Switzerland 

Evangelia (Eva) 
Korre 

+41 44 633 
3410 

eva.korre@igt.baug.ethz.ch 

U Maribor 
Maribor, 
Slovenia 

Stanislav Lenart 
+386 31 347 
826 

stanislav.lenart@zag.si 

TU Darmstadt 
Darmstadt, 
Germany 

Mary Antonette 
Beroya-Eitner 
(Tonette) 

+49 61 511 
622827 

ma.beroya-
eitner@geotechnik.tu-
darmstadt.de 

NGI Oslo, Norway Thi Minh Hue Le +47 93 001 834 thi.le@ngi.no 

CEDEX Madrid, Spain Maria Santana 
+34 91 335 
7344 

Maria.S.Ruiz@cedex.es 

Uni Eiffel 
Bouguenais, 
France 

Matthieu Blanc 
+33 24 084 
5818 

matthieu.blanc@univ-eiffel.fr 

U Cambridge 
Cambridge, 
United Kingdom 

Giulia Viggiani 
+44 12 233 
32713 

gv278@cam.ac.uk 
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9 Appendix 5: Example of excel workbook file for centrifuge 
model 

 
Sheet Instructions 

 
 
Sheet a) Test log sequence 

 

[Project Name] [Project Name]

Test ID [Test ID]

[Project Date(s) [00/00/20XX]

Duration [X weeks]

Worksheet Name Content

a)Test log sequence Sequence of testing

b) Model metadata
Includes data for soil index properties, achieved density, viscosity, temperature of pore fluid, etc.  This 

sheet should be filled out as the model construction progresses.

c) Sensor locations

Includes sensors' names, locations of sensors before and after testing and illustration(s) of the 

instrumentation layout.  This sheet should also describe significant analog and digital signal processing 

applied to the sensors/data.

d) Spin-up data

Includes measurements recorded during spinning-up and spinning down of the centrifuge. For large-

scale testing, include any measurements taken during monitored preparatory procedures, prior to 

testing.

e) First destructive event

Data should be recorded and reported for each sensor with a sampling interval consistent with the 

scale of the test and the rate of loading.  The sampling interval may be slightly increased for post-

testing phenomena (e. g. dissipation of excess pore water pressures in case of liquefaction).

f) Second destructive event

Data should be recorded and reported for each sensor with a sampling interval consistent with the 

scale of the test and the rate of loading.  The sampling interval may be slightly increased for post-

testing phenomena (e. g. dissipation of excess pore water pressures in case of liquefaction).

g) Residual values

Includes residual values of pore water pressure, settlement, lateral displacements etc. post testing or 

between destructive events. Particularly for centrifuge testing, residual values should be recorded 

while the centrifuge speed is very stable and accurately noted.

h) Probe-testing and soil characterization 

Includes data from  probe testing (e.g. CPT), non-destructive testing (e.g. bender elements) and any 

other trial performed as a means to characterize the soil in the model.

Data from all trials performed should be included, along with the exact coordinates of the locations 

where the trials took place.

For probe testing, include the horizontal and vertical distance from the container boundaries, as well 

as the dimensions and if possible also the datas-sheet of the probe . The velocity of penetration 

should abide by the relevant scaling laws. The data should be reported in original time force-

displacement model units, and converted to stress vs prototype depth.

For bender elements, include the horizontal distance between the transmitter and the receiver.

i) Other data
Includes measurements from advanced or unconventional instrumentation (e.g. tactile pressure 

sensors.)

j) Visual material

1. Please fill out a separate excel workbook file for each centrifuge model that you test

2. For each worksheet you use, please fill out all the highlighted boxes. 

3. In some cases, example data is included in the data sheets to illustrate the desired format of the answer.  Please delete that 

information when you fill in your data. 

Model ID* [Test ID]

Event Number Test Stage Date Time
Rate of 

Spinning-Up

Total Duration 

of Spin-up
RPM g level (g) Description of Event / Test Sequency Data or Data Location

Comments, it is especially important to describe clarifications and deviations of the 

instructions provided in the specifications document. 

1 Spin-Up Spin Up the centrifuge [file name or location of raw data]

2 CPT Test [file name or location of raw data]

3 Spin-Down Spin Down

4 Inspect - Provide relevant comments if necessary

5 Measure Temperature of interior of the model deg. celsius

6 Spin-Up Spin Up the centrifuge [file name or location of raw data]

7 [Event ID#1] Non Destructive test [file name or location of raw data]

8 [Event ID#2] Destructive event 1 [file name or location of raw data]

9 [Event ID#3] Non Destructive test [file name or location of raw data]

10 [Event ID#4] Destructive event 2 [file name or location of raw data]

11 Spin-Down Spin Down

12 Inspect - Provide relevant comments if necessary

13 Measure Temperature of interior of the model deg. celsius

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed
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Sheet b) Model metadata 

 
 
Sheet c) Sensor locations 

 
 

Model ID* [Test ID]

Name of Lead Researcher (building model)

lead researcher email

other researcher names

Principle Investigator (e.g. faculty advisor)

Soil Source / Manufacturer

Type of structure's material (if applicable)

Fluid for saturation (if applicable): water or viscous fluid

Manufacturer of methyl cellulose used

Methyl cellulose concentration adopted % by mass

Radius of Centrifuge to 2/3 of model height (effective radius)

g-level

heigth of target g-level

Event Number Test Stage Date Time
Rate of 

Spinning-Up

Total Duration 

of Spin-up
RPM g level (g) Description of Event / Test Sequency Data or Data Location

Comments, it is especially important to describe clarifications and deviations of the 

instructions provided in the specifications document. 

1 Grain Size analysis, (D10, D30, D60) X, Y, Z mm

2 Grain Size analysis, % < 0.0075mm [X] %

3 Measure Minimum Density [X] g/cm^3

5 Measure Maximum Density [X] g/cm^3

7 Calibration Calibration of pluviation method [drop height] cm

8 Viscosity measurement [X] cP (centipose)

9 Viscosity measurement [X] cP (centipose)

10 Viscosity measurement [X] cP (centipose)

11 Temperature during viscosity measurements [X] deg. celsius

12 Measurement of average mass density for layer #1 [ρ] kg/m
3

13 Measurement of average mass density for layer #2 [ρ] kg/m3

14 Measurement of average mass density for layer #3 [ρ] kg/m3

15 Measurement of average mass density for layer #4 [ρ] kg/m3

16 Measurement of average mass density for layer #5 [ρ] kg/m3

17 …

18 Measurement of overall mass density [ρ] kg/m3

19 Estimation of overall relative density [X] %

20 Description of how the surface was curved - - Provide a brief description of the adopted methodology.

21 Description of saturation process

- -

Recommended Process:  After sealing the container apply vacuum of at least -90 kPa, and 

then flood it with  CO
2
. Repeat the same process one more time (2 times performed in 

total). By applying vacuum once more, start supplying the model with viscous fluid. Very 

close monitoring is necessary to maintain the supply rate low and avoid failure due to 

hydraulic piping.

22 Measure Degree of Saturation (if applicable) % Description of how the measurement was taken

Model Preparation

Provide a description of the how were the measurements recorded per layer:how many 

measurements, in which locations, repetition of measurements etc. Attach graphs or 

additional files if necessary

Attach an illustration of the experimental layout including the dimensions both in model and 

prototype scale. Provide the illustration in plan and side view, including also critical sections or 

details. 

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

Soil Index Test

Fluid characterization

Describe the type of viscometer and how the viscosity it is measured. Include all 

measurements you recorded.

Model ID* [Test ID]

Sensor ID (according to 

instrumentation layout)
Sensor Type Calibration factor

Size of sensor 

(prototype thickness 

(mm) in z direction)

Quantity 

measured
Xref (cm) Yref (cm) Zref (cm) Xref (cm) Yref (cm) Zref (cm) Xref (cm) Yref (cm) Zref (cm) Xref (m) Yref (m) Zref (m) Xref (m) Yref (m) Zref (m) Xref (m) Yref (m) Zref (m)

AH1 piezoelectric accelerometer (horizontal)

AV1 piezoelectric accelerometer (vertical)

P1 pore pressure transducer

L1 LVDT (linear variable differential transformer)

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

Attach an illustration of the instrumentation layout including the dimensions both in model and prototype scale. Plovide the illustration in plan and side view, including also critical sections or details. 

Model Scale (cm) Model Scale (cm) Model Scale (cm) Prototype Scale (m) Prototype Scale (m) Prototype Scale (m)

Target Coordinates 
Measured sensors' coordinates during 

model contstruction

Measured sensors' coordinates during 

model dissection
Target Coordinates 

Measured sensors' coordinates 

during model contstruction

Measured sensors' coordinates 

during model dissection
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Sheet d) Spin-up data 

 
 
Sheet e) First destructive event, f) Second destructive event, etc. 

 
 
Sheet g) Residual values 

 
 

EventID g* TestID

Spin-Up [Test ID]

Time g-level Time Sensor #1 Sensor #2

s_time for spin up s_Prototype [unit]_Prototype [unit]_Prototype

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

EventID g* TestID

Spin-Up [Event ID#2] [Test ID]

Time AH1 AH2 AH3 AH4 AH5 AH6 AH7 AH8 AH9 AH10 AV1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 L1 L2 L3 L4 L5 L6

Prototype [s] g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype g_Prototype kPa kPa kPa kPa kPa kPa kPa kPa kPa kPa m_Prototype m_Prototype m_Prototype m_Prototype m_Prototype m_Prototype

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

EventID g* TestID

[Event ID#4] [Test ID]

g* RPM P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

nominal (0.1% accuracy) kPa kPa kPa kPa kPa kPa kPa kPa kPa kPa

[Event ID#1]

[Event ID#2]

[Event ID#3]

[Event ID#4]

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

Residual Pore Pressure Average 

number after EventID
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Sheet h) Probe-testing and soil characterization 

 
 
Sheet i) Other data 

 
 
Sheet j) Visual material 

 
 
 

Model ID* [Test ID]

[Type of Probe Testing] RPM g* Xref Yref

CPT

Time TipForce Depth qc

(Model_s) (Prototype_N) (Prototype_m) (MPa)

This table is created as an example and aims to cover the needs of a wide variety of experiments. Please adjust accordingly, in case different or additional aspects need to be addressed

Please implement in this data sheet any additional data acquired during the destructive and / or non-destructive events such as measurements from non-conventional / advanced 

sensors (e. g., tactile pressure sensors) 

Please provide the location of all photos and videos which were taken during model construction, testing and dissecting / disassembling. Provide any additional remarks / 

observations which are essential to the interpretation of the results or  highlight important aspects of the model construction.
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