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GLOSSARY OF TERMS

Functional Requirement (FR) An FR is a statement of an action or expectation of what the system will
take or do. It is measured by concrete means like data values, decision
making logic and algorithms.

GEM (Global Earthquake Model) In the GEM project researchers from different countries are developing a
physical earthquake risk estimation model of global use. In it a common
terminology or taxonomy is critical to document variations in building
design and construction practices around the world

Non-functional Requirement (NR) An NR is a low-level requirement that focuses on the specific
characteristics that must be addressed in order to be acceptable as an end
product. NRs have a focus on messaging, security, and system interaction.

Non-structural Components In this work these are components that are a permanent part of the building
and are not part of the structural system.

Scenario A scenario is a sequence of steps taken to complete a user requirement,
similar to a use case.

Structural Components Building components that are part of the intended gravity, seismic,

blast/impact or fire forces resisting system, or that provide measurable
resistance to these forces.

Unreinforced Masonry Wall Clay brick, concrete or natural stone units bound together using lime or
cement mortar to form o wall, without any reinforcing elements such as
steel reinforcing bars.

Use Case A use case is a description of a system’s behaviour as it responds to a
request that originates from outside of that system. The use case is made
up of a set of possible sequences of interactions between systems and
users in a particular environment and related to a particular goal. The use
case should contain all system activities that have significance to the users.
Use cases typically avoid technical jargon, preferring instead the language
of the subject matter expert.

User Requirement (UR) A UR is a statement of what users need to accomplish. It is a mid-level
requirement describing specific operations for a user (e.g., a business user,
system administrator, or the system itself). They are usually written in the
user’s language and define what the user expects from the end product.
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EXECUTIVE SUMMARY

The present deliverable of work package 9 includes the proceedings of the second RECONASS End-User
workshop that was realised on the 22 and 23 of June 2016 in Wesel, Germany. The main goals of the
workshop have been to present the prototyped RECONASS system to End-Users and compare it to the state of
the art systems that are currently used by relief units when conducting structural and needs assessment of
damaged buildings. Another goal of the workshop has been to allow the participants to interface with the
RECONASS system and see it in action by training them to operate it. The 2-day workshop was divided in
themes, the first day (responders’ day) was on training them on the system, whereas the second day (general
users’ day) dealt with discussing its exploitation potential and extracting relevant end user feedback.

The workshop commenced with the description of THW'’s training facility in Wesel and the activities that THW are
conducting to train their personnel by THW's Facility Manager. Klaus Dieter Bittgen (THW Director of Research)
and Evangelos Sdongos (ICCS RECONASS Project Manager) presented and explained the RECONASS
concept, its components and the actual developments that have been performed by the consortium to reach a
functional prototype.

The workshop included a live demonstration of the state-of-the-art system that THW is using to assess damaged
buildings, as well as a demonstration of the remote sensing module that RECONASS is featuring. Before the
former’s exhibition, Michael Markus (THW Researcher) gave the audience an overview of how it operates, its
components and installation principles. Furthermore, Annika Nitschke (THW RECONASS Project Manager)
described the scenario to be deployed in the live demonstration session and provided safety and security
guidelines for the audience.

During the live demo, the participants witnessed in operation the German THW system for assessing the
structural integrity of a damaged building, essentially comprising a combination of expert inputs and monitoring
equipment (robotic total station with prism reflectors). Advantages and disadvantages to the RECONASS system
were also openly discussed during the session that involved the UAV module deployment (RECONASS
component).

The next session included a presentation of the RECONASS hardware and the functionalities served towards the
holistic assessment of the monitored building. On the RECONASS system User Training, Dora Karali (RISA
Researcher) and Stephanos Camarinopoulos (RISA RECONASS Project Manager) explained the main
operational instructions for using the Post Crisis Needs Assessment Tool in regards to Construction Damage and
related Needs (PCCDN tool), essentially the RECONASS Disaster Management Platform for building monitoring.
The system training process included also provision of background information in regards to the embedded
structural and needs assessment algorithms, presented by Dimitrios Bairaktaris (DBA RECONASS Structural
Expert). To continue system training, Markus Gerke (ITC RECONASS Geoinformatics Expert) presented the logic
of the damage assessment module which uses Air- and Space-borne Remote Sensing to assess the external
status of the building and complement the structural and needs assessments conducted by in-building sensors.
After the briefing the audience was trained on operating the PCCDN tool. The remote sensing live demo was the
session that concluded the first day of the workshop, during which the participants witnessed a UAV tele-operated
flight and the point cloud creation, the latter essentially providing a 3D representation of a given building being
monitored.

The “general users’ day” started with a brief introduction by E. Sdongos on the main goals to be pursued under
the relevant sessions. The session to follow was held by Markus Gerke who explained in more detail the
automatic process that RECONASS system features towards a 3D representation of a given monitored building
and the annotation of the potentially damaged areas (external view). Progressing on exploitation potentials of the
system, Wayne Kimberlin (GS RECONASS Project Manager) presented a wide set of merits that the
RECONASS system provides to the different types of End-Users (disaster relief agencies, building owners,
assessment experts and insurance companies). He outlined the attempts to promote the system and initiated a
discussion with the participants. The workshop concluded with an open discussion, engaging the participants to
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express their opinions on the usability of the system, the topics of improvement they envision and their
experiences for promoting such disaster management platforms within their organisations.

For the majority of the participating End-Users, there was no doubt that the RECONASS system is very useful
and should be installed in critical buildings, especially in geographical areas with higher risks of damaged
buildings such as earthquake prone areas. Noteworthy, a hot discussion topic for the system’s exploitation has
been the approach to be followed for designated end user groups to own the system as well as the regulatory and
legislative decisions to be taken nationwide for such a system to be commercially operational.
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1. INTRODUCTION

1.1. Objectives

After the First End-User workshop, held in Berlin in 2014, where the dialogue with End-Users started and the
End-User requirements were collected, the 2 RECONASS End-User workshop aimed at presenting the already
developed RECONASS functionalities to End-Users and at discussing with them the presented results. The
opportunity was used to collect user input for the last phase of the RECONASS project. Another vital goal of the
workshop was to push exploitation of the RECONASS system in a face-to-face engagement of potential future
users and to introduce the exploitation strategy envisioned under a strong brand name, SHOX — Structural Health
Monitoring in a BOX.

1.2. Document Structure

After an executive summary, this document includes an introductory chapter, where the basic goals of the
workshop, the methodology of the workshop and the End-User Group are described. To better understand the
terminology and the context of the workshop, the RECONASS system and its components are described in the
second chapter. Chapter 3 refers to the training facility, where theoretical and practical demonstration and training
took place, and also includes the participant list. Chapter 4 describes in detail the proceedings of the workshop
and gives and overview of the presentations, demonstrations and training sessions. Chapter 5 summarizes the
discussions and End-User feedback. The input is analysed and categorized. Chapter 6 concludes the document,
describing the most relevant results. The Annex includes workshop documents and presentations.

1.3. Methodology

The workshop was divided in two thematic sessions, the “responders’ day” and the “general users’ day” (see
Figure 1) to deal with the different needs of the wide variety of potential RECONASS End-Users. Additionally,
with the help of practical demonstrations and training sessions, the state of the art was demonstrated and
compared to the possibilities offered by the novel RECONASS system which offers significant reduction in the
time needed to conduct structural and needs assessment to damaged monitoring buildings.

Scope of 2" End Users Workshop

N
Responders Day gg:&
i \
Get to know RECONASS project #x L
> 2

Be informed on latest developments ! -
Be trained on RECONASS L

aé: ' }r
Witness RECONASS in practice : #Pf-" 'j - Demo

-

' 5 o S ‘f:,@ General Users Day

RECONASS Exploitation Strategy &

® = @
1‘\ E ’ Opportunities
Receive your feedback

RECOMASS 2 End Users Workshop, 22-23 June 2016, Wesel, Germarvy 3

Figure 1: Scope of the End-User workshop from scope and introduction presentation, E. Sdongos
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The active involvement of the End-Users facilitated a fruitful exchange within the End-User Group and with the
RECONASS project team.

The workshop began with an introduction round of all participants, with focus on their expertise, of their
organisation, their specific interest and contact points with RECONASS, as well as their expectations of the
RECONASS End-User workshop. ICCS (RECONASS Project Coordinator) gave a concise and comprehensive
overview of the RECONASS concept, expected results and impacts. A key point that proved to be effective and at
the same time strengthened the workshop process was the participation of most of the RECONASS partners in
the workshop. ICCS, ITC, GeoSIG, ARU and DBA attended the meeting and actively participated in training the
end users and providing the specifics of the technology behind RECONASS. Furthermore, it resulted in useful
outcomes from the End-Users since the technology providing partners were able, whenever needed, to provide
the End-Users with additional details on functionalities of the features that the RECONASS addresses.

1.4. The RECONASS End-User Group

In preparation of the first End-User workshop, an End-User group was established. The main challenge of this
group is its heterogeneous composition. This is highly desirable, since the requirements of the End-Users reflect
different needs coming from different fields of operation such as structural assessment crisis mapping, crisis
communications, local positioning, etc.

The following six End-User categories were identified for the RECONASS End-User Group:
A) Governmental Emergency / Disaster Response Organisations
) Non-Governmental Emergency / Disaster Response Organisations
) Public Operators of Critical Buildings
D) Private Operators of Critical Buildings
) Organisations involved in the development of remote sensing based damage maps
F) Organisations involved in synoptic damage prediction based on acceleration measurements,
insurance companies, etc.

. } 56 End-Users

I/
!
11/11’ f”}

1 d
/_ il

Figure 2: Map of Europe presenting the End-User Group

The End-User Group includes 56 End-Users originating from more than 17 countries covering a wide range of EU
states plus USA, Turkey and Israel. All the End-Users organisations matching the above End-User categories
and additional End-Users from the area were contacted. A set of informative dissemination material was
provided. The dissemination material included the following documents:

e The workshop information package (see Annex C)
e The 2" End-User workshop agenda (see Annex B)
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2. RECONASS SYSTEM AND USER REQUIREMENTS

2.1. Introduction

This chapter provides background information to understand the RECONASS system and the user requirements
that are collected in D1.3 “User Requirements” [1]. The RECONASS system and the modules are described. The
user requirements are divided into functional and non-functional requirements and prioritised.

2.2. The RECONASS System

The RECONASS system can be divided into the main sub systems “RECONASS Monitoring System”,
“RECONASS Structural, Economic Loss and Needs Assessment Module” and “UAV Damage Mapping System”.
These three sub systems consist of further modules that are compiled in the following Table 1 with the
responsible RECONASS partners.

Table 1: The RECONASS system and its sub systems with responsible partners

1. RECONASS Monitoring System

1.1. Overall Monitoring System and interfaces

1.2. Acceleration Sensors(GS)

1.3. Strain Sensors (GS)

14. Temperature Sensors (GS)

1.5. Local Positioning System (TUD)

1.6. Data Hub (GS)

1.7. Communication Gateway Module (ICCS)

2. RECONASS Structural, Economic Loss and Needs Assessment Module
2.1. Assessment Module and interfaces (DBA, TECNIC AND RISA)
2.2. Structural Assessment Module (DBA)

2.3. Economic Loss and Needs Assessment Module (TECNIC)

24. PCCDN Software Tool (RISA)

3. UAV Damage Mapping System

3.1. UAV System and Interfaces(ITC)

3.2. UAV Damage Mapping (ITC)

The enumeration system is used to classify the user requirements and was used to classify the sub systems in
the deliverbale “D1.4: Full specification set for the RECONASS system”.

2.3. User requirements types
The user requirements are distinguished between functional (FR) and non-functional (NFR) after [2]:
1. Functional requirements (FR): These are statements of services the system should provide, how the

system should react to particular inputs and how the system should behave in particular situations. In
some cases, the functional requirements may also explicitly state what the system should not do.
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2. Non-functional requirements (NFR): These are constraints on the services or functions offered by the
system. They include timing constraints, constraints on the development process and standards. Non-
functional requirements often apply to the system as a whole. They do not usually just apply to individual
system features or services.

In reality, the distinction between different types of requirement is not as clear-cut as these simple definitions
suggest. A user requirement concemed with security, such as a statement limiting access to authorized users,
may appear to be a non-functional requirement. However, when developed in more detail, this requirement may
generate other requirements that are clearly functional, such as the need to include user authentication facilities
in the system (Sommerville 2011). Especially the interface requirements — both user interfaces and interfaces
with other systems - are here defined as non-functional requirements because the interfaces describe how the
system behaves.

The ISO/IEC 25010 standard classifies software quality and is used to classify non-functional requirements. It

includes sub-types such as “interoperability”, “usability”, performance and “availability” and it is used for a more
detailed classification of the final user requirements, see D1.3 “RECONASS’ user requirements” [1].

2.4. User requirements prioritisation

The prioritization of the user requirements uses the MoSCow attempt [3] using the following four cathegories:

M - MUST: Describes a requirement that must be satisfied in the final solution for the solution to be
considered a success.

S - SHOULD: Represents a high-priority item that should be included in the solution if it is possible. This
is often a critical requirement but one which can be satisfied in other ways if strictly necessary.

C - COULD: Describes a requirement which is considered desirable but not necessary. This will be
included if time and resources permit.

W - WONT: Represents a requirement that stakeholders have agreed will not be implemented in a given
release, but may be considered for the future. (Note: occasionally the word "Would" is substituted for
"Won't" to give a clearer understanding of this choice)
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3. THE SECOND END USER WORKSHOP

3.1.  Wesel Training Facility

The 2 RECONASS End User workshop was held at the THW Wesel Regional Office Training Facility, located
approximately 5 kilometres outside Wesel city centre (Kanonenberge 4, D-46487, Germany). The premises host
the Training Facility, the THW Wesel Regional Office as well as the THW Wesel Local Section. Apart from
general use as a training ground, the Training Facility is one of the facilities used regularly by UN INSARAG to
certify USAR teams.

The training facility was chosen due to its large training ground with collapsed and partially collapsed building
structures, which despite its realistically damaged condition they remain stable, hence training safety is
preserved. This set-up has been carefully selected to permit demonstrations of the state of the art equipment of
THW as well as the training sessions of the RECONASS system. Additionally, automated damage assessment
using UAV (Unmanned Aerial Vehicles) could be demonstrated with real data collected from the area of interest.

Technisches Hilfswerk &
Ortsverband Wesel &,

Google

Figure 3: Wesel THW Training Facility
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3.1. Workshop Participants

End-Users from France, Germany, Greece and, the Netherlands on operational and management level joined the
workshop. Table 2 shows the list of participants. A key point that proved to be effective and at the same time
strengthened the workshop process was the participation of most of the RECONASS partners in the workshop.
ICCS, ITC, GeoSIG, ARU and DBA attended the meeting and participated. Furthermore, it resulted in useful
outcomes from the End-Users since the technically involved partners were able, whenever needed, to provide the
End-Users with additional details on functionalities of the features that the RECONASS addresses.

Table 2: RECONASS Second End-User workshop participant list

Hannah Henske Wesel Fire Service Germany

Carsten Nienhaus Wesel Fire Service Germany

Thomas Verbeet Wesel Fire Service Germany

Thomas von Heesen Wesel Fire Service Germany

Michael Andres Federal Agency for Technical Relief (THW) Germany
building/structural expert

Frank Blockhaus Federal Agency for Technical Relief (THW) Germany
building/structural expert

Martin Boelicke Federal Agency for Technical Relief (THW) Germany
building/structural expert

Jochen Werkmdiller Federal Agency for Technical Relief (THW) Germany
building/structural expert

Peter Braunisch Federal Agency for Technical Relief (THW) Germany
structural monitoring

Tobias Martin Federal Agency for Technical Relief (THW) Germany
structural monitoring

Harald Auding THW Rapid Deployment Unit Search and Rescue ~ Germany
Abroad (SEEBA)

Erik Dreyer THW Rapid Deployment Unit Search and Rescue  Germany
Abroad (SEEBA)

Martin Keller THW Rapid Deployment Unit Search and Rescue = Germany
Abroad (SEEBA)

Michael Schwagmeier THW Rapid Deployment Unit Search and Rescue  Germany
Abroad (SEEBA)

Frederic Monard DGSCGC/ French DG for civil protection and crisis = France
management

George Beldecos Hellenic Air Force Greece

Sotirios Glykofrydis Hellenic Ministry of National Defence Greece

Johannes Kleintjiens Brandweer Twente Netherlands

Sathish Nammi ARU UK

Hassan Shirvani ARU UK

Evangelos Sdongos ICCS Greece

Dimitrios Bairaktaris DBA Greece

Emmanouil Bairaktaris DBA Greece

Markus Gerke ITC Netherlands
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Watse Siderius ITC Netherlands

Anand Vetrivel ITC Netherlands

Wayne Kimberlin Geosig UK

Jonathan Naundrup Geosig Switzerland

Stephanos Camarinopoulos RISA Germany

Dora Karali RISA Germany

Klaus-Dieter Bittgen THW Germany

Michael Markus THW Germany

Mike Nienhaus THW Germany

Annika Nitschke THW Germany

Bianca Reinel THW Germany

Daniela Schmidt THW Germany

PA

Figure 4: Group photo of workshop participants
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4. RECONASS END-USER WORKSHOP PROCEEDINGS

4.1. Introduction

This chapter provides an overview of the presentations held during the workshop, the demonstration activities
and the training sessions occurred to familiarise end users with the RECONASS concept of operations. The End-
User feedback collected can be found in chapter 5.

4.2. Workshop Demonstration Scenario

In order to enable a better understanding of the RECONASS system and to compare this system to the state of
the art, a realistic scenario was provided and used for demonstration and training purposes. The full scenario
description can be found in Annex D. It describes explosions in a mall near the city centre of Cologne. The
danger of collapse of the building must be assessed to rescue victims from the building. The implementation of
the scenario at Wesel training facilities is described as well.

4.3. Welcome “responders’ day”

After the opening and key-note speech by Klaus-Dieter Blittgen (THW), the workshop began with an introduction
round of all participants (see Figure 5), with focus on their expertise, of their organisation, their specific interest
and points of contact with RECONASS, as well as their expectations of the RECONASS End-User workshop.

Figure 5: Round of introductions at the beginning of the workshop

After the introduction round E. Sdongos from ICCS gave an overview of the RECONASS concept, expected
results and strategies. The RECONASS Monitoring and Assessment System consists of sensor systems such as
the Local Positioning System (LPS) and strain, acceleration and temperature sensors. A communication module
is necessary for fast, resilient and robust data exchange. It is comprised of data hubs, gateway, WSNs (wireless
sensor networks) and heterogeneous Wide Area Networks. In addition to the in building sensors, the RECONASS
platform receives input also from external sensors including air and space — borne sensing that show the
building’s damage status from its exterior (incl. neighborhood’s damage status) for validation and calibration
purposes and to get additional damage state information. The Post Crisis Needs Assessment Tool in regards to
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Construction Damage and Related Needs (PCCDN) is the user interface and allows interaction with the
RECONASS system. It presents the results of the Structural and Economic Loss and Needs Assessment
Modules (compare Figure 6).

The RECONASS Monitoring and
Assessment System
1, The Local Positioning System
2. Strain, Acceleration and Temperature sensors
3. The Communication Module
4, Air and Space-borne Remote Sensing

5. Post Crisis Needs Assessment Tool in regards
to Construction Damage and Related Needs
(PCCDN)

6. Structural and Economic Loss and Needs
Assessment Modules

"RECONASS will provide the stakeholders %
with near-real time and updated
assessment of damage, loss and needs”

+ local pesitioning tags . Temperature sensors
| E Strain sensors o Datahubs
B> B> Accelerometerfi ]

RECONASS 2™ End Users Workshap, 22-23 June 2016, Wesel, Germany

Gateway module

Figure 6: RECONASS concept and overview from ICCS presentation

E. Sdongos then explained the planned RECONASS pilot tests in Sweden to the End-Users. A building fully
equipped with the RECONASS system was being prepared, and two different explosions were planned, an
external and an internal one, of different explosives’ loadings at the end of August 2016. The End-Users were
invited to the tests. The proceedings of the preparations and the planned experiments were very much
appreciated by the audience.

'\\
RECONASS Pilot in motion 4

o Building construction (in progress)

v" Strain Instrumentation (completed)

o Full building
instrumentation (August
2016)

o Detonations — Pilot
Tests (25 of August) —
SAVE THE DATE

RECONASS 2 End Users Workshap, 22-23 June 2016, Wesel, Germany B8

Figure 7: RECONASS pilot tests

The presentation was concluded by the desired goals of the RECONASS project and the expected results on EU
level. The RECONASS project's outcomes address the “Response” and the “Recovery” phases of the Disaster
management cycle (boosting Civil Protection efforts in EU); as RECONASS is expected to assist first responders
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to precisely classify buildings’ damages at an early stage thus permitting effective interventions whilst at the same
time recovery phase is clearly enhanced through assessment of buildings’ functionality and repair needs,
permitting in addition for effective reconstruction efforts.

Expected Results and their Applicability at EU

ment

level

EU enhancement in Civil Protection and Disaster Man

e

. ., ™
™ M
+ Prevention B Preparedness

]
Response :i:
]

Relief organizations can begin funding restoration
efforts at a much earlier date.

ER crews will receive critical information promptly
to pinpoint danger respond in precision

Disaster cost will be reduced by preventing
monitered structures from collapsing

Knowing functionality of Cls immediately after the
disaster enhances asset utilisation

All major recovery stakeholders will acguire a
common picture of the situation.

. Communication in disaster, guaranteed by the

gateway, can save lives.

Early, effective handling of the reconstruction and
recovery process will have long term financial

2-23 June 2016, Wesel, Germany

RCCONASS
A0 ¥ ~30End Users
i ;
iyt
q,a_"" % .

£ 2

oA
' o

&
-

RECONASS End-User Group
NGOs/Governmental Emergency Services,

Building Owners and Operators, Damage
Evaluators, Insurance companies

Figure 8: RECONASS - expected results

To prepare for the live demo of the state of the art, M Markus (THW) presented the Leica monitoring system,
which is used by THW to monitor damaged buildings and structures during rescue operations and other technical
assistance. This system is based on a robotic total station, which automatically measures the 3D position of
measurement points (prism reflectors), see Figure 9. These prism reflectors must be attached to the structure,
which can be dangerous for the responders. Additionally, only measurement points visible from the total station
can be used. But this method is still one of the best solutions to date.

-

Coldgne, (1}

¥

3.03.2009,

Figure 9: Presentation of the State of the art of building monitoring for emergency response
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Following this presentation, the participants received a safety briefing from Annika Nitschke (THW) before leaving
the training room to move to the training ground.

4.1. Live Demo — State of the Art

The live demo of the state started with the arrival of a THW team and inspection of the situation. The scenario
(see Annex D) assumed that the Cologne fire department assigned the operations to this THW team. The
inspection results of the assessment team stated a possibility of further collapse of the building and a special
safety and security officer was alarmed to determine the necessary actions to safely enter the building for further
search and rescue operations inside the building. Due to structural damages, the safety and security officers
decided to activate the THW monitoring system. To start monitoring, reflectors had to be attached to the building.
For this task, a turntable ladder is necessary. All these delays were demonstrated but explained to the audience.
The standard operation procedures in different countries were discussed, but in Germany such measures are
necessary before entering a building with structural damages.

o

5

Figure 10: Presentation of THW’s state of the art of building monitoring using robotic total stations (left); scenario: damaged
structure (right)

4.2. Presentation of RECONASS components

The hardware components of the RECONASS system were shown to the audience in a small exhibition. Sensors
such as local positioning sensors, strain sensors, acceleration sensors as well as data hubs, communication
devices and different housings were presented to the participants. All participants had the possibility to put their
hands on the components and talk directly with the developers of these components. Most questions were about
durability for long term operation and the possibility to survive structural damages of the building and shut down
of electrical supply.

4.3. Presentation of RECONASS PCCDN Tool and training

In order to prepare the training of the participants, D. Karali and S. Camarinopoulos (RISA) presented the basics
of the Post Crisis Needs Assessment Tool in regards to Construction Damage and related Needs (PCCDN), its
functions and the operation of the web based user interface. The concept can be seen in Figure 18.
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WP5 — The PCCDN tool HE

* The PCCDN tool concept

o act as an intelligent intermediary between the user and the
results

o based on web sensors and service-oriented technologies

o comply with user requirements (economical efficiency,
efficiency, reliability)

- adopt open architectures
o make efforts to achieve full interoperability

2nd End-User \ ishop, Wese RISA Sicherheitsanalysen

Figure 11: Concept of the PCCDN tool

The PCCDN tool includes a sensor data service implementation to access sensor data and manage the sensors.
The web service and file formats are in accordance with the Open Geospatial Consortium (OGC) standard, the
implementation of the sensor event service is based on the open source N52 SOS implementation (see Figure

12).

N
- - it
Sensor Data Services Implementation aff
* Sensor Observation Service * Sensor Event Service
o Insert, update, get or delete sensors © Reg?:ter or delete a network
| and get ob ati O Register or delete a sensor
o Insert and get observations o Abnormal events
* The offered sensor data " otrea NS2 508 implementation
comprises: P
@ descriptions of sensors themselves, which are » Tested with data for
encoded in the Sensor Model Language .
[SenserML), and . ::Ti:;':tum
o the measured values in the Observations and 5
. = Strain
Measurements (0O&M) encoding « Acceleration
»Web service as well as both file
QGC
formats are open standards and e
specifications of the same name Manage sansor cata in an :
defined by the Open Geospatial interoperable way i
Consortium E——

2nd End-User Wao

Figure 12: PCCDN tool - sensor data implementation

Secure access to the RECONASS services is granted trough measures in different layers such as Transport level
security (Https), access control, authentication and authorization.
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» Access control (tokens)

2nd End-User

» Transport level security implemented (https)

» Authentication (“you are who you say”)

» Authorization (“you are permitted to do what you are
trying to do”)

Task in progress

Figure 13: PCCDN tool - secure access to RECONASS services

The theoretical background of the damage loss and needs assessment methodology, presented by D.
Bairaktaris, supplemented the PCCDN tool presentation. Aspects such as the loads and deformations under
operational conditions of the building were explained and the theoretical background was clarified (see Figure

14).

WP3.

DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL

ASSESSMENT MODULE

I e —

e ———

T S S = o ——

Strain Gauges
Foundation Settlements

R WORKSHOP

2016

EXISTING AND NEW BUILDINGS
Structural model updating with time
effects on concrete properties and en
soil consolidation parameters

Finite Element Structural Analysis
NEW BUILDINGS ONLY {Additional
Steps)

Strain records of 3 strain gauges per
column installed at the bottom cross-
sections of the ground floor
Calculation of normal forces and
bending moments in columns on the
ground floor

Estimation of the actual values of live
loads

Calculation of differential foundation
settlements

Figure 14: Damage, loss and needs assessment module, operational conditions

The next presentation by M. Gerke (ITC) about Damage Assessment with Air- and Space-borne Remote Sensing
and its representation within the PCCDN tool aroused much interest among the participants. M. Gerke showed,
how 3D point clouds with the help of photos taken from Unmanned Aerial Vehicles (UAV) are generated (see
Figure 15). This 3D model is already very helpful for first responders as the participants stated. But in a next step
the solution from ITC automatically detects damages such as spalling, debris piles and structural openings. The
complex process to reach these results includes the detection of buildings and built structures within the 3D
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model, the automatic detection of spalling and debris regions, the automatic detection of cracks and structural
openings and the representation of the results within the 3D model of the building.

3D point cloud from overlapping images : ﬂﬂ

UAV - multi-view images: A small region around the church =*Church of Saint Paul in Mirabello (ltaly
after an earthquake in 2012

RECONASS, 2% end-user meeting TC, Univessity of Twente

Figure 15: ITC presentation — 3D point cloud generation

Figure 16 shows the result of the step to detect spalling and debris areas.

Mapping of spalling and debris region

Our method based on radiometric pattern for mapping debris and spalling
region — detected damaged regions with an accuracy of 96%

Loy N

RECONASS, 2™ end-user meating

Figure 16: Automatic mapping of spalling and debris

In a next step, the results of the damage detection process are assigned to the existing RECONASS 3D building
model (see Figure 17). This step allows the PCCDN tool to represent the results and to directly compare the
measurement, assessment and observation results in a single tool.
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Better analysis if CAD/BIM available— the core D
RECONASS task ﬁ

» Test data 2: heavy damage

© Co-registration: Objects from the BIM model identified in the
damaged model

O Assign detected
damage to BIM model parts
* Red: debris/rubble
* Blue: intact
= Green: inclined
= Yellow: crack
x Orange: occluded

RECONASS, 2™ end-user meeting ITC, Univessity of Twente

Figure 17: Assignment of detected damages to the RECONASS 3D building model

After these theoretical introductions, the participants received a demonstration of the PCCDN tool (compare
Figure 18) beginning with a map view, with different layers such as debris areas and instrumented buildings. The
participants suggested to include standard symbols, but this would be a question of where the system is
implemented. Depending on the user type, such adaptions are possible.

Due to the fact that the system is web-based, the participants were able to easily use the system and receive
needed information, such as 3D models of the damaged building, in depth information of single members of the
building structure, measurements and the assessed damages.

ElEY |
Building Id IHnspitaI Building Text I|Huspita\ |"‘
| Building Information | Wiewer | Global Condition

Condition Assessment Basad on: [Accaleration measurements

4

\ Floors f
NR Elementname  Damage index

0 Storey1

1 Storey2

3 Storey4

4 Storeys

5 Groundfloor 0.76

\ Structural Elements
Storey Element..  Type  Damage index

GroundfiMesh2  Column 052 |
Storey1 Mesh853 Column
Storey1 Mesh887 Column
Storeys Mesha47 Column
Storey1 Mesh32 Column
Storey1 Meshf6  Column
Storey1 Mesh322 Column
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Figure 18: Presentation of the PCCDN tool and training
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4.4. Demonstration and Training

After the training with the PCCDN tool, the participants followed the ITC Unmanned Aerial Vehicle (UAV)
operators outside to see the automated collection of aerial photos using UAV. Two UAV types were used, an
Aibot hexacopter (six propellers) with enhanced camera equipment (Canon EOS 600d taking 17,9 Megapixels
photos), and a DJI Phantom 4 quadrocopter taking 12 Megapixels photos. The participants were informed, how to
plan the waypoints and start the data acquisition. The THW Wesel training facility has good preconditions for this
kind of demonstration, because there are different types of damaged buildings and debris to be analysed.

Figure 19: Live Demo-Damage assessment using airborne imagery at the training ground

Figure 20 shows the camera positions when taking photos. The resulting meshed point cloud is visible as well.
The flight time to receive the photos is about 5 minutes. After take-off and climbing, the UAV autonomously
approaches the photo positions and triggers the camera.

Pix4Dmapper Discovery - Nichtommerziell - merge_3prof - cIEN

Figure 20: Camera position during UAV photo flight
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After this demonstration, a short wrap up session led by E. Sdongos concluded the first day of the workshop at
the training facility. The advice given and the questions asked can be found in the next chapter. The participants
had dinner together and used this event to directly exchange impressions and advise between End-Users and
RECONASS developers.

4.5. General users’ day, opening and welcome

The day started with a brief introduction of the general users’ day with the focus on building operators, planners
and architects, insurances and service providers in this field. The End-Users in the field of emergency and
disaster response were interested to hear about financing, possible clients and maintenance plans.

erdwhteter Punkt
Schtr n anaidem; 0
BeracvessFogton [t 33076.38, TS .06, 2290

WS84 / UTM some N fegm) - (13385765, ST29664.27, 4178) [ml

Figure 21: 3D model generated from aerial imagery collected at the workshop

After the introduction, M. Gerke presented the results of the data acquisition and processing from the UAV flights.
Figure 21 shows a part of the resulting 3D model of the scanned area with a highlighted collapse structure.

Arcrige-Exstelbngm
4 & Mahmurge Spee sempified 3
+ ¥ Ot

WGSBA / UTM zone 32N g - (3300391, 5729505.83,38.52) [m}

Figure 22: 3D model with rubble pile
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Figure 22 shows another part of the training facility with a highlighted rubble pile. The user can turn the 3D model,
zoom in and view the original photos. For a single building, the photo flight can be planned to concentrate on the
respective building. This shortens the flight time and the processing time and results in a higher resolution of the
3D Model.

4.6. Presentation of the RECONASS functionalities beyond

deployment

W. Kimberlin, GeoSIG, talked in his presentation about End-User benefits beyond the already demonstrated
functionalities. He focussed especially on the End-Users operators of critical buildings, damage map providers,
insurance companies etc. Participants were very interested in exploitation and commercial issues (see Figure 23.
Surveys and exploitation models were explained.

Presentation Structure B

RECONASS

'm\
i

x Commercialization of RECONASS (SHOX)
3¢ GeoSIG
3¢ What is RECONASS & SHOX ?
x User Benefits of RECONASS (SHOX)
3¢ Features & Benefits
3¢ Modules
x Questions & Feedback
X Letter of Support

3¢ Questionnaire

274 RECONASS 6t End-User Workshop 22" -23™ june 2016 2

Figure 23: Presentation about exploitation of the RECONASS system

The SHOX website [4] was presented which gives a very easy to understand explanation of the RECONASS
system and its advantages (see Figure 24). Due to the fact that GeoSIG is already a well-known participant in the
market of accelerometers and monitoring solutions, the marketing campaign has a great likelihood to be
successful.

Commercialization of RECONASS (SHOX)
GeoSIG

Commercialization of RECONASS (SHOX)

-r‘\\
ifl What is RECONASS & SHOX ?

assmia

RECONASS RECONASS

-

SHOX

)
i

il

RECONASS.

Structural Health Monitoring in a Hox

X Catchy name
X Post project Commercialization entity

X Currently in early stages of agreement
between participating partners

Produ

PO .pications
E 4

Networks X Website and SHOX product video
i created.
~ ~— : . \E-Z:m’mw" Erojsctfacts X www.shoxsolutions.com
S 2 X Video
g Structural Monitoring

5,48 it e

2 RECONASS 6 End-User Workshop 22" -23" June 2016

27 RECONASS 6™ End-User Workshop 22" -23" June 2016 5

Figure 24: Product support, the shox website
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The participants pointed out, that insurance companies will be a key factor to promote the RECONASS system.
Furthermore, regulations requesting such systems for buildings of critical infrastructure such as hospitals would
be useful as well.

User Benefits of RECONASS (SHOX) . m%
Video f

SHOX
Structural Health Monitoring in a Box

274 RECONASS 6" End-User Workshop 22" -234 june 2016 7

Figure 25: The SHOX website

Additionally, questionnaires were circulated to the participants which are evaluated in Work Package (WP) 8
“exploitation”. Three questionnaires directly from the workshop participants can be found in Annex G.

User Benefits of RECONASS (SHOX) < m% Questions & Feedback < m%
Modules i Lol i

SHOX x LOI Letter of Intent to Support RECONASS
Structural Health Monitoring in a Box 5 If you see the need for RECONASS then
m Available Now Future Module/Upgrade X We would like your support via a letter.
L]

Recording X This will help us with

Remote Web Connection . 3 Future development

Acceleration . X Future investment

Position . Increased Resolution 3¢ Drive legislative changes to support the need
Strain . Structural Embedment X Sign a simple Letter of Intent / Letter of support
Temperature . IR & Increased range X Express the need for RECONASS

Image . ¢ Express intent to support

Gateway . % | will send you a template via email after the meeting
Structural Assessment . X Adjust the template it as you need

Loss Assessment ° 3¢ Sign scan and email back to me

Figure 26: Marketing and end -user interaction

Additionally, questionnaires were circulated to the participants which are evaluated in Work Package (WP) 8
“exploitation”.

4.7. Discussion and Feedback

The workshop ended with feedback from each participant. For most of the participating End-Users, there was no
doubt that the RECONASS system is very useful and should be installed in buildings of critical infrastructure in
areas with higher risks of building damages such as earthquake prone areas.

Depending on the End-Users function, aspects such as reliability, costs and technical aspects were highlighted.
The feedback was collected and processed and the results are presented in the next chapter.
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5. RESULTS OF THE WORKSHOP

5.1. Introduction

Presentations and main contents were highlighted in the previous chapter. In this chapter, the End-User feedback
is compiled and analysed. The full list of the questions and advice from participating End-Users can be found in
Annex A. Most of the End-User Input was already considered during the user requirement definition [1], translated
into system specifications [5] and implemented in the RECONASS system. However, the users stressed in this
workshop the crucial points and the RECONASS developers had the opportunity to learn from the users.

The discussions and brainstorming sessions took place in the training room, at the exhibition and on the training
ground with varying participants. Therefore, End-User input and discussions are aggregated for specific topics in
the following paragraphs.

5.2. Supported building types and installation

The participants were interested in the scope of application of the RECONASS system and asked for clarification
concerning the supported building types and how to install the system. The relevant questions can be found in
Table 3. These questions could be answered immediately by the RECONASS team members: The RECONASS
system is designed for buildings with reinforced concrete load bearing structures, and to be installed during the
construction phase. However, the installation is possible in existing buildings. However, to install strain gauges at
the reinforcements and the wiring is much more complex in existing buildings. Furthermore, the strain sensors will
only measure additional strains from loads varying from the load condition, when the sensors were added. The
initial load condition must thus be calculated. Only an implementation of the strain sensors during construction
phase will allow to measure the complete strains and to deduce initial load conditions.

Table 3: End-User feedback about supported building types and installation

No. related Question/Statement

1 Who would be in charge to install the RECONASS system?

2 1 Installation of the RECONASS system: Are there differences between existing and
new buildings?

9 How many data hubs must be installed in a building?

13 Are the sensors and the setup of the RECONASS system only for reinforced
concrete buildings?

19 Does the RECONASS system work with large buildings and large areas?

23 In Germany, snow loads at public buildings are typical use cases. Can RECONASS

be adapted to these conditions?

Accordingly, the participants wanted to know whether the system may be adapted to other building types and to
use cases such as snow load. This is possible at the request of customers. The system may also be installed in
large buildings and a group of buildings. Data acquisition and processing is scalable. The number of necessary
data hubs depends on the number of floors; typically one data hub for each floor is necessary. The building owner
or operator would be responsible to install the system.

5.3. Responsibility

After these clarifications, responsibilities of different future users and especially financing aspects were
addressed (See Table 4). W. Kimberlin was able to present the plans to implement the system in his work
package 8 “exploitation” presentation. He answered the question about a long-term strategy to finance and
maintain the system as follows: The financial advantage of the RECONASS system after an event is the reduced
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time to assess the further usability of an instrumented building or to plan reinforcement measures. Thus,
downtime costs are minimised for insurance companies as well as for operators. When buildings are part of the
critical infrastructure and the community is responsible for uninterrupted supply for the population (e.g. medical
care in hospitals), the RECONASS system will reduce the building downtime as well.

Table 4: End-User feedback about responsibility

No. related Question/Statement

1 Who would be in charge to install the RECONASS system?

7 What is the long-term strategy to finance and maintain the RECONASS system?

14 Who will be able to access the software?

15 14 What is the possibility to exchange data, when the internet is down?

17 Who is responsible to enable access to the system for external users?

18 17 Who is responsible for training with the system, especially to train first responders?

The questions: “Who is able to access the software (output)?” and “Who is responsible to enable access to the
system for external users?” were answered with the following considerations. The operator of the RECONASS
system has the responsibility to provide building usability. In this context, he is the first to access RECONASS
data but is responsible to provide RECONASS system output to first responders. This includes physical access to
the system such as WLAN access points and user authentication but as well training of first responders for this
task.

Especially when private building owners operate the system, training of first responders and other potential users
must be supported by government agencies.

The participants clearly stated, that the RECONASS system is very useful and should be implemented where
possible. In order to implement such systems, they pointed out that responsibilities must be very clear, best to be
regulated within a legal framework.

5.4. Access to assessment and monitoring data in case of first
responder operations

The discussion about responsibility led directly to first responders’ questions about how to access measurement
and assessment data during their operations. The discussion about questions 14 and 16 to 18 (compare Table 5)
is already covered in the previous paragraph “responsibility”. All participants agreed that “the information from the
system (debris volumes, layers for GIS maps...) must be passed to the local emergency management system.”
This is possible using the web interface. Special interfaces are easy to add due to the interoperability of the
RECONASS system. The participants were very clear with the demand that this data transfer, not only to the local
emergency management system but also to fire brigades and international teams, must be realised very fast
(Question/Statement No 40).

But not only the local emergency managers in their control centres need the RECONASS data. On-site team
leaders must be provided in a simple and easy way with access to the system in case of an emergency, even in
situations without internet availability. Question 15 deals with this situation. In this case, a local system with a
WLAN access point provides data exchange. This situation will be relevant for fire fighters, who will be on scene
early after the event.

The RECONASS system measures temperature values inside the building and fire fighters need this information
very fast (See Table 5 No 28). This was answered as follows: when connected via the internet or a local access
point, the sensor readings can be retrieved immediately. In this context, the need for training for fire fighters was
stated (No 31). This is necessary and this topic was already discussed in the previous paragraph.
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Table 5: End-User feedback about first responders’ access to RECONASS data

No. related Question/Statement

14 Who will be able to access the software?

15 14 What is the possibility to exchange data, when the internet is down?

16 14 What is necessary to access the RECONASS information and data?

17 Who is responsible to enable access to the system for external users?

18 17 Who is responsible for training with the system, especially to train first responders?

20 The information from the system (debris volumes, layers for GIS maps...) must be
passed to the local emergency management system!

28 Fire services are interested in the temperatures inside the building before entering
it.

31 Fire fighters need training to use the system.

32 The system must be able to give an assessment in 10 - 15 minutes after the event,

otherwise fire fighters would enter the building anyway.

40 RECONASS information must be delivered very fast to control centres, fire
brigades, international units.

The majority of the participants argued that the RECONASS system should be capable to provide structural and
needs assessment of a damaged building in approximately 10-15 mins (compare No 32, Table 5). It should be
noted that the audience mainly originated from the disaster relief community and their main interest lies on the
response phase. RECONASS has been primarily designed to support reconstruction and recovery despite the
fact that it may be operational and provide assessment results in the early stages of response. Due to the
complexity of the algorithms running in the background the system’s assessments are bound to restrictions as
opposed by different types of monitored buildings. For example, the building’s size is a constraining factor that
limits the assessment speed; the larger the building, the more structural elements it embeds, hence assessment
times are increased. However, development of computer systems leads to higher computing speed of new
products. When the calculation runs on rented compute engines via the internet, calculation times of 10 to 15
minutes can already be realised for small to medium sized buildings.

5.5. Reliability

As described above, many of the participants were used to work in dangerous life-threatening situations. The
question of reliability is crucial in this case. The RECONASS system relies on sensor measurement data and an
automated calculation and assessment process, whereas the state-of-the-art is a visual inspection by experts or
by the team leader. The state-of-the-art demonstration already showed that the application of structural experts
and proper monitoring measures with tachymeters are time consuming. Especially in complex situations, one to
two hours can be pass for this process, and even experts cannot see the real stresses inside the structure.
However, experts are more flexible and can decide, even if there are partial collapses in the structure.

The described assessment process with experts is suitable for assessments during rescue operations.
Assessment of the structural health of a building with the goal to decide about further usability of the building
takes much more time. Depending on the situation and the number of buildings affected, periods of weeks and
months are common for this task when performed with state-of-the-art technology and processes. The
participating first responders were more interested in data collected by the RECONASS system, and many would
prefer to rely on the assessment of their own staff rather than on calculations of the system.
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Table 6: End-User feedback about reliability

No. related Question/Statement

4 Communication infrastructure: What is the strategy to maintain functionality when
the communication infrastructure breaks down?

37 The RECONASS system is good for external experts, but some firefighter teams
would enter even without safety information to rescue persons.

38 37 Entering unsafe buildings is not standard for THW and other organisations, see
INSARAG guidelines.

39 Do not believe, that RECONASS safety assessment is 100% reliable.

42 41 RECONASS building monitoring in case of disasters is useful, but the responsible

person will do his own inspection before sending his group members into such a
damaged building.

One statement was: “l do not believe, that RECONASS safety assessment is 100% reliable.” (compare No 39,
Table 6) Some firefighters would enter a building without safety information from a structural expert or a system
such as the RECONASS team (compare No 37), but first responders from THW stated that before entering a
structural assessment is necessary (No 38). This was a very controversial debate and concerned the first visual
inspection. In any case the responders would rely on the assessment of their staff or external experts, and would
include RECONASS data and calculation results in this assessment. For an assessment of the further usability of
the building after rescue operations, the RECONASS system was clearly identified as a very useful and fast
possibility to allow quick recovery to standard building usage, especially for critical infrastructure buildings such
as hospitals.

5.6. Operation and maintenance

The discussions about reliability led directly to questions about operation and maintenance. The same questions
were already covered at the first End-User workshop and in the user requirements. The first question related to
maintenance was about the planned lifetime of the RECONASS system installed in one building (see No 6, Table
7). ltis planned that the lifetime of the installed RECONASS system will be the lifetime of the building. Therefore,
maintenance is necessary. This includes updates of computer equipment and exchange of rechargeable
batteries. The system will detect needs to maintain components. To keep the system operational, maintenance
intervals must be defined and observed. These intervals depend on the size of the building but the system should
work at least 2 years without maintenance. Part of the maintenance will be exchange of rechargeable batteries.
These batteries will be charged automatically and are necessary for power failures and damages to cables, but
not for the day to day operation of the system (No 11, Table 7).

Table 7: End-User feedback about operation and maintenance

No. related Question/Statement

6 What is the lifetime of the RECONASS system and its sensors?

7 What is the long-term strategy to finance and maintain the RECONASS system?
10 Maintenance, how often must the system be maintained?

11 10 How are the batteries in the sensors and data hubs charged?

5.7.  Financial aspects and support

Due to the broad acceptance of the RECONASS system among the participants, there were many questions
about pricing and how to support market entry of the product (compare Table 8). One main possibility is that
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insurance companies support owners of the RECONASS system with lower insurance fees (No 8, Table 8).
Furthermore, insurance companies can find new customers in high risk areas when supporting the
implementation of such systems. These options will be discussed with End-Users from the insurance sector
within Work Package 8 “Exploitation”. Another possibility to support such systems is a regulatory framework.
Participants used safety technology in cars as an example for this attempt. Innovations such as airbags or anti-
lock breaking systems were first rare add-ons, but are becoming state of the art. This led to regulations that
demanded such safety systems for further cars.

Participants stated that such legislative pressure to install systems like the RECONASS system would be very
helpful. THW members pointed out that legislative encouragement to introduce new technologies could be
supported. On the other hand, governmental organisations cannot support specific companies or providers of
technical solutions. First steps could be to initiate regulations concerning buildings which must be used in
emergency situations, such as hospitals. When such buildings are damaged, it would be vital to know, whether
the hospital can further be used, even partially, or whether it must be closed. The RECONASS system would
provide such an assessment in a fast and accurate way.

Implementation of such systems can be supported by legal initiatives, but the implementation and maintenance
costs are crucial for private building operators. These costs will be less than 2% of the total costs of the building.
This is part of the user requirements and will be feasible.

Table 8: End-User feedback about financial aspects and support

No. related Question/Statement

8 7 Can insurance companies support the building owner to finance the RECONASS
system?

12 What are the costs to install the system?

21 Mostly a question of costs, is a reduction of insurance costs possible for owners of
the RECONASS system?

22 A set of different instrumentations, structure types, use cases and scenarios should
be provided for potential clients.

24 Insurance companies could attract more customers when supporting the system!

25 National or EU certification is necessary!

26 Legislative pressure to install such a system would be helpful.

27 THW cannot promote specific products and companies.

29 VDS is a possible organisation in Germany to approve the RECONASS system.

30 An overview about prices to install and to maintain the system is necessary.

34 The market history of should be taken into account. Safe buildings can be

compared to safe cars. Safe cars sold at the first time to well-paying clients, then
the regulations demanded the state of the art for all cars. The same could be
possible for safe buildings.

36 34 Especially hospitals should be safe buildings!

In order to further support sales activities, a participant suggested to prepare an overview over installation and
maintenance costs. Another proposed a catalogue of different instrumentation alternatives for building structure
types, use cases and scenarios.

5.8. Use of Unmanned Aerial Vehicles (UAV)

Another aspect of the RECONASS system is the use of UAVs to gather aerial imagery, generate a 3D situation
map and automatically detect damages, collapsed structures and rubble piles. The UAV presentation impressed
the participants. Especially for typical situations after disasters, the use of UAV was stated as very useful. The
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first responders can receive a detailed situation overview without entering dangerous areas. Large areas can be
automatically mapped and analysed to send teams to sites where they can perform effective rescue operations.

Table 9: End-User feedback about Aerial Imagery

No. related Question/Statement

5 The authorisation to use UAV may be necessary depending on the country and
situation!
35 UAV mapping and 3D modelling is very helpful to enhance the security of first

responders, because a better situation awareness can be obtained with less time
and less risks for the persons exploring the situation.

41 The use of UAV fits in the INSARAG system and is very useful.

43 UAV: Is the air-transport of UAV batteries (LiPo) possible, what restrictions do you
know?

44 A possible partner to gather aerial imagery would be UAViators.

45 Post processing of aerial images is necessary to receive a 3D Model.

The participants considered the technology as compatible with standard operating procedures such as INSARAG
guidelines (International Search and Rescue Advisory Group). Some legal and practical questions concerning
transport and use of UAVs were posed. The participants asked about restrictions in air transport of UAVs.
Standard UAV batteries for smaller UAVs such as DJI Phantom 4 can be transported with cabin luggage, large
batteries with more than 160 WH must be presented at check-in. Additionally, there is a variety of different local
restrictions to use UAVs. But experience shows, that UAVs are more and more common and even when it
wouldn't be possible for rescue teams to transport UAVs to their operation areas, the RECONASS technology
can be used with any imagery located in the area or with data from aerial imagery service companies. One of
possible partners to access aerial imagery would be UAViators [6]. The organisation describes itself briefly: “With
over 2,500 members in 80+ countries, our mission is to promote the safe, coordinated and effective use of UAVs
for data collection and cargo delivery in a wide range of humanitarian and development settings.” Wherever a
disaster happens, members of this organisations are near and can provide aerial imagery.

5.9. Further aspects

Some questions and advice was related to the presentations and cannot be assigned to the preceding sections.
Concerning the Pilot test building, participants wanted to know, how the forces would be applied. Two explosions
were planned at the presented test building, the first outside the building, the second inside. A further discussion
was about the representation of assessment results for first responders. Team leaders asked for a summarised
result with the three categories red, yellow and green. This is implemented, but in depth information will also be
provided.

Table 10: End-User feedback about reliability
No. related Question/Statement

3 Pilot test building: How will the forces be applied to the test building?

33 A traffic light type categorization (green, yellow, red) of the assessment results is
necessary for a first overview.
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6. CONCLUSIONS

The second RECONASS End-User workshop in Wesel continued the successful first RECONASS workshop in
Berlin in 2014. Again, End-Users and RECONASS team members had a fruitful exchange about the RECONASS
system. But in this workshop, the RECONASS system could be presented in depth, and the workshop included
practical demonstrations and training. The choice of the Wesel training facility for this workshop allowed this. For
the majority of the participating End-Users, there was no doubt that the RECONASS system is very useful and
should be installed in buildings of critical infrastructure in areas with higher risks of building damages such as
earthquake prone areas. The discussions focused on the possibilities to support the introductory phase and how
legal support was possible.

The following Table 11 summarizes main results of the workshop that should be considered in the further
development, dissemination and exploitation activities of the RECONASS system.

Table 11: main results and findings of the workshop

No Category and results

The RECONASS system is designed for buildings with reinforced concrete load
bearing structures to be installed during the construction phase. But installation in
existing buildings should be possible.

Other than reinforced concrete building constructions such as masonry buildings
should be supported by the RECONASS system.

Further use cases such as snow load should be considered.
Responsibility

Main advantage for commercial building operators is to reduce down-time and related
costs after a damaging event. This should be used to promote the system.

The possibility to reduce costs is a benefit for insurance companies and should lead to
lower insurance premiums. Further meetings with potential insurers should be
arranged.

Public authorities are responsible to maintain functionality of critical infrastructure. The
RECONASS system helps to regain functionality and should be promoted for hospitals
and similar institutions.

The future operator and owner of the building equipped with a RECONASS system will
have the responsibility to maintain functionality of the building. He must provide
responders and emergency managers with RECONASS data and the possibility to
access these data in case of an emergency. This includes training. Concepts, how
training and access could be supported by public authorities should be developed.

Access to assessment and monitoring data in case of first responder operations

The RECONASS system should be capable of providing access when internet access
is not possible.

Sensor measurement data such as temperatures should be provided directly without
delay.

Training to retrieve the sensor data should be provided.

Related
questions

1,7

14,17, 18
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3.4 | The possibility to provide interfaces to emergency management systems should be = 20, 40

&t

4.2

4.3

5.2

6.1
6.2
6.3

7.2
7.3

provided.

The RECONASS system should be capable to provide structural and needs
assessment of a damaged building in approximately 10-15 mins. The RECONASS
system is not designed to reach this goal because the calculation results will be
primary for the reconstruction and recovery phase. Such fast calculation times will be a
medium-term goal for the future development of the system.

Reliability

End-Users must be well trained about possibilities and shortfalls of the system to rate
the reliability of the RECONASS system calculation results for their respective tasks,
especially for inspections of first responders.

The system must provide sensor measurement data and detailed calculation results, to
enable structural experts to perform safety considerations based on RECONASS
system data.

At the moment, first responders seem to use very different methods to assess
structural aspects before entering a damaged building.

Operation and maintenance

Maintenance is necessary to ensure full functionality of the system. The automatic
detection of maintenance needs is seen as highly beneficial.

Maintenance intervals and activites must be planned in an early stage of
implementation.

Financial aspects and support
Insurance companies should be contacted to develop common promotion strategies.
Legislative encouragement to install such systems should be triggered.

Meaningful system overviews with financial examples, cost-benefit analyses and
instrumentation alternatives should be provided.

Use of Unmanned Aerial Vehicles (UAV)

Possibilities to use aerial imagery of local persons and organisations should be
elaborated for disasters, when transporting own UAVs to the area is time-consuming or
not feasible.

Legal constraints for transport and use of UAVs must be considered.

Additional usage of the technology as stand-alone solution should be considered.

32

39, 42

42

37,38

10

7,11

The GeoSIG initiative to promote the system using the SHOX website was greatly appreciated. The End-Users
were very impressed by the possibilities of using of Unmanned Aerial Vehicles. Especially the automated
detection of damages was exiting for the participants and led to many discussions about its implementation.

The user requirements collected in the beginning of the project translated into system specifications proved to be
reasonable. Only minor further additions to the system were encouraged such as a red/yellow green ample
indicator for the assessment of the state of the whole instrumented building. The participants were confident that
now it is time to disseminate and promote the system and to find partners at insurance companies to support
these steps.
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ANNEXES

Annex A: End-Users Questions and statements

m Question/Statement

1 Who would be in charge to install the RECONASS system?

2 1 Installation of the RECONASS system: Are there differences between
existing and new buildings?

3 Pilot test building: How will the forces be applied to the test building?

4 Communication infrastructure: What is the strategy to maintain
functionality when the communication infrastructure breaks down?

5 The authorisation to use UAV may be necessary depending on the country
and situation!

6 What is the lifetime of the RECONASS system and its sensors?

7 What is the long-term strategy to finance and maintain the RECONASS
system?

8 7 Can insurance companies support the building owner to finance the
RECONASS system?

9 How many data hubs must be installed in a building?

10 Maintenance, how often must the system be maintained?

11 10 How are the batteries in the sensors and data hubs charged?

12 What are the costs to install the system?

13 Are the sensors and the setup of the RECONASS system only for
reinforced concrete buildings?

14 Who will be able to access the software?

15 14 What is the possibility to exchange data, when the internet is down?

16 14 What is necessary to access the RECONASS information and data?

17 Who is responsible to enable access to the system for external users?

18 17 Who is responsible for training with the system, especially to train first
responders?

19 Does the RECONASS system work with large buildings and large areas?

20 The information from the system (debris volumes, layers for GIS maps...)

must be passed to the local emergency management system!

21 Mostly a question of costs, is a reduction of insurance costs possible for
owners of the RECONASS system?

22 A set of different instrumentations, structure types, use cases and scenarios
should be provided for potential clients.

23 In Germany, snow loads at public buildings are typical use cases. Can
RECONASS be adapted to these conditions?

24 Insurance companies could attract more customers when supporting the
system!

25 National or EU certification is necessary!

26 Legislative pressure to install such a system would be helpful.

27 THW cannot promote specific products and companies.
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28 Fire services are interested in the temperatures inside the building before
entering it.
29 VDS is a possible organisation in Germany to approve the RECONASS
system.
30 An overview about prices to install and to maintain the system is
necessary.
31 Fire fighters need training to use the system.
32 The system must be able to give an assessment in 10 - 15 minutes after

the event, otherwise fire fighters would enter the building anyway.

33 A traffic light type categorization (green, yellow, red) of the assessment
results is necessary for a first overview.

34 The market history of should be taken into account. Safe buildings can be
compared to safe cars. Safe cars sold at the first time to well-paying
clients, then the regulations demanded the state of the art for all cars. The
same could be possible for safe buildings.

35 UAV mapping and 3D modelling is very helpful to enhance the security of
first responders, because a better situation awareness can be obtained
with less time and less risks for the persons exploring the situation.

36 34 Especially hospitals should be safe buildings!

37 The RECONASS system is good for external experts, but some firefighter
teams would enter even without safety information to rescue persons.

38 37 Entering unsafe buildings is not standard for THW and other
organisations, see INSARAG guidelines.

39 Do not believe, that RECONASS safety assessment is 100% reliable.

40 RECONASS information must be delivered very fast to control centers, fire
brigades, international units.

41 The use of UAV fits in the INSARAG system and is very useful.

42 41 RECONASS building monitoring in case of disasters is useful, but the

responsible person will do his own inspection before sending his group
members into such a damaged building.

43 UAV: Is the air-transport of UAV batteries (LiPo) possible, what restrictions
do you know?

44 A possible partner fo gather aerial imagery would be UAViators.

45 Post processing of aerial images is necessary to receive a 3D Model.
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Annex B: 2nd RECONAS End-User workshop agenda

2rd RECOMASS End-User Workshop
June 22-33, 3016
‘Wessl, Germany |Grant Agre=ment Mo, 312718)

i II]'m

RECONASS

Reconstruction and REcovery Planning: Rapid and Continuously Updated COnstruction
Damage and Related Needs ASSessment

Copyright RECONASS

Tth Framework Programme - FPT-SEC-2012.4.3-1
Next Generation Damage and Post-Crisis Needs Assessment Tool for Reconstruction and
Recovery Planning

Capability Project

Agenda for

2w RECONASS End-User Workshop "REGOMASS under Stress™ |, June 22-23, 2016,
Wesel, Germany

Organising partner [Federal Agency for Technical Relief (THW)
[ Contact person Slafl Unit Recearch & Innovation Management
i +49-228-940-1453
Status inal
lssue Date 1.06.2016
Grant Agreement Ne: 312716

Start: 01.12.2013 - End: 31.05.2017

=This progect has recsived funding from e Eurspean Union's Seventh Framemerk Programme Tor reseanch, technological
deveioparent and demorstration under grant agresment no [312T18]"
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2nd RECONASS End-User Workshop a
June 22-23, 2016 Copyright RECONASS
Wesal, Germany (Grant Azr No. 312718)
1. Institute of Communications and Computer Systems (ICCS)
2. Technical University of Dresden (TUD)
3. Swedish Defense Research Agency (FOI)
4. RISA GmbH
5. TECNICS.pA.
RECONASS 6. D. Bairaktaris and Associates Ltd. (DBA)
CONSORTIUM: 7. GeoSIG Ltd (GS)
8. University of Twente, Facuity of Geo-Information Science and Earth 9.
Observation (ITC)
9. Federal Agency for Technical Relief (THW)
10. Anglia Ruskin University (ARU)
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2red RECONASS EncH-User Workshop
Junz 22-X3, 36
‘Wesel, Germany |Gramt Az No. 312748)

AGENDA

Day 1 - Wednesday 225 of June 2016 || “Responders Day”

13:30  Opening key-note speech by host
= Klaus-Dieter Bittgen, THW

1345  Welcome "Responders Day™
- *  Perspective on Day 1, training and demonstration
14:30 *  Introduction to RECONASS and where we stand

Evangelos Sdongos, ICCS
Shiort introduction to the THW monitoring system "E55™

* Components and examples
Michael Markus, THW
Live Demo - Short briefing
*  And walk to the scenario building
Annika Nitschke, THW

Live Demo — Current state of the art training ground
* Demonstration of operations using current state of the art equipment
*  Scenario: Explosion of unknown nature in 3-story mixed- cccupancy dwelling

§

Annika Mitschke, THW
15:00 Presentation of RECONASS components conference room
- ®  Circuit of Information: exhibition of RECONASS components

15:30 *  Attendees can obtain in-depth information about RECONASS at several stands
Evangelos Sdongos, ICCS f RISA [ ARU f DBA [ GeoSIG [ TUD

15:30 Networking coffee break

16:00

16:00  Presentation of RECONASS PCCDN Tool

- *  Intreduction of the Post Crisis needs assessment tool in regards to

17:00

Construction Damage and related Needs
o End-User attendees will be able to provide feedback / discuss setup,
functionalities, erponomics, .. with RECONASS Partners
Stephanos Camarinopoulos, RISA
DBA contribution: Structural assessment
* Short information about the results of the Structural Assessment Module
Dimitris Bairaktaris, DBA
ITC contribution: damage assessment using airborne imagery
*  Short information about the module

Markus Gerke, ITC
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2red RECOMASE En-Uszr Workshop

June 22-73, 2016
Wesel, Germany

|Erant Arre=ment Mo, 312718)

AGENDA

17:30

Wrap-up Day 1 & Discussion
Evangelos Sdongos, ICCS §/ RECONASS Partners

18:00

End of Day 1 / Social Event

Day 2 — Thursday 23™ of June 2016 || "General Users Day”

Dpening [ Welcome “General Users Day”
®  Perspective on Day 2

Evangelos Sdongos, ICCS

s E R

Presentation of RECONASS functionalities beyond deployment
* Presentation of accompanying aspects
o End-User benefits beyond the presented
®*  Exploitation Campaign
o Lol signing
o Attendees will be asked to provide feedback using questionnaires that
will be provided

Wayne Kimberfin, G5

-

Networking coffee break

8

1

Wrap-up Day 2
®*  Discussion and individual written feedback

* (0 & ASession

Michael Markus, THW / RECONASS Partners

Lunch & End of Day 2
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Annex C: Information package

A

" ]
RECONALSS

Tt Framework Programme
FPT-SEC-2012 431

Mext Generation Damage and Post-Crisis Needs Assessment Tool for Reconstruction and Re-
covery Planning Capability Project

Travel / Accommodation / General Infor-
mation for the

2nd RECONASS End-User Workshop

“RECONASS under Stress”

Wesel, Germany
June 22 - 23, 2016
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EXECUTIVE SUMMARY OF THE RECONASS PROJECT

RECONASS will provide a monitoring system for constructed facilities that will provide a near real time,
reliable, and continuously updated assessment of the structural condition of the monitored facilities after
a disaster, with enough detail to be useful for early and full recovery planning. The above assessment
will be seamlessly integrated with automated, near real-time and continuously updated assessment of
physical damage, loss of functionality, direct economic loss and needs of the monitored facilities and will
provide the required input for the prionitization of their repair.

Such detailed monitoning is only economical for selected facilities that are essential for response and
recovery or facilities that have a high value as a target for terronst attacks. In case of spatially extended
events, in order fo assess the physical damage in the whole affected area, the detailed assessment of
damage in the monitored facilities will be used for the speedy local calibration of satellite and oblique
aerial photography dramatically reducing the required time to inform the post disaster/crisis needs as-
sessment process and provide base data for reconstruction efforts.

The above will be part of the RECONASS next generation post-crisis needs assessment tool in regards
to construction damage and related needs. This tool will enable fusion of extemal information, allow for
future expansion of the system, provide intemational interoperability between the involved units for re-
construction and recovery planning and support the collaborative work between these actors.
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2N0 END-USER WORKSHOP

We would like to cordially invite you to attend to the 2 RECONASS End-User Workshop in Wesel,
Germany, on June 22 - 23, 2016.

Following the 1st End-User Workshop in Berlin and the prefiminary Component Testing at FOI's premis-
es in Stockholm, Sweden, the 2 End-User Workshop will offer ample opportunities to all interested
RECONASS End-Users (Civil Protection Agencies and NGOs, building owners, organizations involved
in sensing technologies for disaster management, and insurance companies) to gain first-hand impres-
sions on how the integrated RECONASS system can assist stakeholders.

You will be able to witness a live demonstration of how RECONASS can assist responders in their often
times dangerous day-to-day work whilst in parallel you will be informed on how RECONASS improves
recovery and reconstruction efforts. Furthermore, there will be considerable time to get into dialogue
with the RECONASS Consortium Pariners. Here, participants of the 24 RECONASS End-User Work-
shop will obtain information on design, architecture, and technical specifications of the RECONASS

system.

The preliminary agenda for the Workshop is attached.

The registration for the Workshop must be done online: http:/fwww.reconass.eu/workshop (you will be
redirected to Eventbrite).

Please do not get confused: attending the Workshop is free of charge. You, nevertheless, will have to
register beforehand, using the register button on the web page.

The registration page will remain open until June 15, 2016, midnight. However, for the sake of logistics,
we would be glad to have an overview as early as possible (i.e. beginning of June).
In the unlikely event that you are not able to log on to the website, feel free to send an e-mail fo: pro-

iectreconass@thw de.

Since the THW premise is a training ground with large amounts of *artificial” debris and rubble, wearing
sturdy clothes and shoes (e.g. bunker gear & tumout boots / Personal Protective Equipment) is advised.

Page3of 6
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VENUE INFORMATION

The THW Wesel Regional Office Training Facility is located approximately 5 kilometers outside the
Wesel city center (NNNW). The premises host the Training Facility, the THW Wesel Regional Office as
well as the THW Wesel Local Section. Apart from general use as a training ground, the Training Facility
is one of the facilities used regularly by UN INSARAG to certify USAR teams.

The address is
» Kanonenberge 4, D-46487, Germany (suitable for SATNAV)

» Coordinates decimal degrees (WGSB4): Lat 516912557, Long.5935504
» Coordinates Standard UTM (WGSB4): 32N 3336735729441
» Coordinates NATO UTM (WGS84): 32ULC 33673 29441

The City of Wesel itself is a medium sized city in North Rhine-Westphalia, Germany. It is situated at the
confluence of the Lippe River and the Rhine.
The total area covered by the municipality is roughly 122,000 km2, hosting a little over 60,000 nhabit-

ants.

The city originated from a Franconian manor that was first recorded in the 8th century. In the 12th centu-
ry, the Duke of Cléves took possession of Wesel. The city became a member of the Hanseatic League
during the 15th century. Within the Duchy of Cleves, Wesel was second only to Cologne in the lower
Rhine region as an entrepdt. It was an important commercial centre: a clearing station for the trans-
shipment and trading of goods.

Nowadays, Wesel lies north of the well-known industrial heart of Germany, the Ruhr-Area (Ruhrgebief).

Contemporary city layout

Page 4 of 6
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TRAVEL INFORMATION & ACCOMMODATION

There are two advisable options for travelling to Wesel:
1) By car— The Auiokahn A3 passes Wesel close by and is a well developed transit route con-
necting the Netherdands wath the Ruhr-Area, the Frankfurt area, Bavana, and Ausina. However,
the THW facility haz very limited parking space.

Z) By plane — The nearest airporis are Diiszeldorf International (DUS) and Weeze Airport (MEM).
At both airports you will have access to numerous major car rentals.
¥ Distance to DUS is around 60 kilometers.
¥ Distance to NRN is around 40 kilometers.

THW will operate a shuitle senice from DUS to the greater Wesel area:
1) DUS — Wesel City Center DAY 1 (prior to Workshop)
2) Wesel City Center — THW Wesel DAY1 (prior to Workshop)
3) THW Wesel — Wesel City Center DAY (after Workshop)

4) Wesel City Center — THW Wesel DAYZ (prior o Workshop)
3) THW Wesel — Wesel City Center DAY?Z (after Workshop)
6) Wesel City Cenier— DUS DAY? (after Workshop)

Please make use of the shuttle reservation handler when regisiering for the Workshop (you will be
asked to mdicate your preferences when enfering your contact details) and indicate your armval tme at
DUS to: project reconassifithw de_ Subsequently, departure times for collective shutle ndes will be
sued.

Wesel hosts a number of hotels, mainly near the oty center (see:
hittps:/fwww weselmarketing delmarketing-en/systemfhatels!).

Since itis very centrally situated, the Hotel Kaiserhof is recommended.

Hotel Restaurant Kaserhof
Kaiserring 1

46483 Wesel, Germany

Tel +49(0)281 - 339320

Fax. +49(0)281 - 33932 22
infof@hotelkaiserhof de

hittp:J e hotelkaiserhof delend

Additional accommodation could be found in the wicinity of Wesel.
If you chose to stay in a hotel other than the above and need a shuttle to and from the Workshop,

please indicate your hotel to project reconass(@iw. de.

Please note that hotel reservations are the sole responsibility of attendees and accommodation costs
cannot be reimburzed.
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CONTACT INFORMATION

For further general information concemning the RECONASS effort you can always log on to the
RECONASS wekbsite: hitp:/fwww reconass.eu.

For further detailed information conceming the 2~ End-User Workshop feel free fo contact the organiz-
er: project reconase(@thw de or +49-228-340-1456.
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Annex D: Scenario Cologne - Wesel

This is a scenario and not a report of real events.
Background

A train loaded with ammunition is waiting near the Hohenzollern bridge in Cologne when one of the waggons
catches fire. Four of the ammunition waggons explode, artillery shells explode in buildings near the railway track.

The situation resembles the explosion of a fireworks factory in Enschede, Netherland 2000. The fire started in the
work area of the central warehouse where some 900 kg of fireworks were stored. The fire extended to two full
containers that had been placed illegally outside of the building. Since the fire department could not contain the
fire initially, it was able to spread to a third container, which exploded shortly afterwards. A chain reaction of
explosions eventually led to the ignition of the firework bunker. An estimated 177 tons of fireworks exploded,
virtually destroying the surrounding residential area.

In a three-storey mall next to the tracks, an explosion is reported, probably at the first floor. Most visitors and
employees left the building, but it is likely that there are still some casualties inside the building.
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Figure 27: Railway track near Hohenzollern Bridge in Cologne

The cologne fire department is working to capacity extinguishing fires, volunteer fire departments and THW units
are alarmed and back up the Cologne firefighters.

The mall is not on fire and a THW unit is declared responsible for the operations at the mall. The danger of
collapse must be assessed, a safe access to the interior of the building is to be established and victims must be
rescued from the building.

First Live Demo - current state of the art

Demonstration of operations using current state-of-the-art equipment.
Wednesday, 22.06.2016 14:30 — 15:00
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Figure 28: Building 1 to be used for the demonstration

The building (see Figure 28) is used for the demonstrations. It represents a reinforced concrete building with
concrete frame construction, infill masonry walls and partly covered with precast concrete panels.

Team members of the SEEBA, an internationally operating THW unit for urban search and rescue operations
after disasters such as earthquakes support the live demo because of their language skills and experience, but
the scenario is a national or better local event.

Team members of specialised monitoring teams with surveying equipment also participate.

The first assessment THW team reaches the building and collects information. One artillery shells exploded
inside at the first floor, further unexploded explosives did not reach the building. Before search and rescue
operations can be performed, a safety and security officer has to enter the building to assess the interior
damages and to plan support measures.

This specialist is not part of every assessment team/first responder team and must be alarmed separately.

The safety and security officer determines that a column at the front left side, first floor is severely damaged and
can cause a partial building collapse (see Figure 29). The safety and security officer decides, that a permanent
monitoring of the building structure | necessary before support measures can start inside the building.
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Figure 29: One column severely damaged. The damages can only be seen after entering the building.

Reflectors of the ESS surveying/monitoring system must be attached with the aid of ladders or a turntable ladder.
First monitoring results are shown.

Participants can enter the building after the demonstration with guides.

Figure 30: RECONASS PCCDN tool visualisation of the damaged building (red: heavily damaged or collapsed, yellow: damaged,
green: no significant loss of load bearing capacity)

With aid of the PCCDN tool, the damaged column can be identified before entering the building.
Monitoring of the structure is performed using dummy data.
ITC uses its UAV to generate aerial photos of the first building and a totally damaged building nearby.
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Annex E: Presentations
Welcome “Responders Day”

“Welcome Address Scope & Introduction to RECONASS by Evangelos Sdongos, ICCS”

Presentation Overview

Welcome Address

Scope of 2 End-Users Workshop

Scope & Introductionto RECONASS i
* GeneralUsers Day
\ Project Concept
EVANGELOS SDONGOS * RECOMNASS facts & figures
v-SENSE 1€CS -~ PROJECT MANAGER V&) . * The RECONASS Concept
. ' Project Objectives
] U | + OverallObjectives
\‘ ' = Scientific & Technical Objectives
'. + ProjectVision
I.. * Expected Resulits
:.l Project Strategy
W + ProjectChalienges
RI"( ONASS * ProjectStatus, Work plan &
interdependendies
QECONASS iboeEAN U + Follow usin social media

RECONASS Facts & Figures

N

Responders Day :“@- ORECONASS is a Collaborative project (STREP) funded
Getto know RECONASS project - CASS under FP7 - SEC
Be informed on latest developments i \ ¥ OTheme:

i - :
Betrained on RECONASS A I\,, ‘,_» Next generation damage and post-crisis needs assessment tool for
Witness RECONASS in practice | ‘;%\ 'g ““_ Demo reconstruction and recovery planning

'l JElas

¢ OProject Full Title:
Reconstruction and REcovery Planning: Rapid and Continuously Updated
General Users Day COnstruction Damageand Related Needs ASSessment

Opportunities
10 partners, 7 countries, 42 months, 4,260,240.00 requested EU contribution

i RECONASS Exploitation Strategy & OProject Facts:

Receive your feedback

The Problem

Current needs for structural damage and post-crisis
awareness assessment tools with enhanced capabilities in:

* required time -;:
updating processes L i

post-crisis reconstruction & recovery planning

3 --,‘--- international interoperability

collaborative work including mobile assets and
begras integration of earth observation data

B Bray)
i
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The RECONASS Monitoring and
Assessment System
1.The Local Positioning System
2.5train, Acceleration and Temperature sensors
3.The Communication Module
4. Air 3nd Space-borne Remote Sensing
5. Post Crisis Nesds Assessment Tool in regards
to Construction Damage 3nd Refated Nesds
{PCCON}
6.5tructural and Economic Loss and Needs
Assessment Modules

o

Building construction (in progress)

«

Strain Instrumentation (completed)

o Full building instrumentation
(August 2016)

o Detonations —Pilot Tests
(25 of August) — SAVE
THE DATE

"RECONASS will provide the stakeholders

with pear-resl time and updsted —’
assessment of damage, loss and needs”

4 toipositioniog tags (] empereture sensors

P stemaeon Z

Overall Objectives ¢ . Project Vision %
* The RECONASS monitoring * RECONASS middleware logic to * The RECONASS system and tools are envisioned to push local
system will combine civil support seamless governments to form building inventories so as to extend their
engineering software to provide interoperability among interaction
structural assessment of both heterogeneous networks by
structural components and using sensor-based damage = Near-real time damage information can eliminate common errors
building as a whole after a assessment in different assessmentdomains and speed up all the evaluations
disaster
* Provide PCCDN tool that will * RECOMNASS middleware logic to support seamless interoperability
* Development of methodology cooperate, calibrate and ameong heterogeneous networks
and software for estimating non- validate with space and air —
structural damage, structure’s borne equipment = To accurately assess in near real time and with continuous updates
functionality 2nd volume of physical damage to constructed facilities
debris *  Extend the RECONASS work to -
cover additional materials, A
infrastructures and loadings

Project Workplan— WPs interdependencies

ETE_ 42 =

Project Status and ﬁvolutio
Weare 31

Demege, Loss end Needs Assessment

and

 Bensors&GW [

= s IESEREREY EEEEREEE

S S Structurll & Economical
Assessmint

nagemmel

EarthiDbservation I
Techrfiques Synergies i

Follow us on social media and learn more

level about SHOX

1. Refief organizations can begin funding restoration
efforts st & much earfier dste.

2. ERcrews vill receive critical information promptly '
to pinpoint denger respond in precision

RCCONASS -

# - *30End Users .
. = twitter.com/reconass

Linked 3.

* Group “RECONASS”

3. Disaster cost will be reduced by preventing
manitored structures from collapsing

4. Knowing functionafity of Cls immediately after the
disaster enhances ssset utiisation

5. A mejor recovery stmkeholders will scquire ®
comman picture of the situstion. o

6. Communicstion in disast nteed by the
unicetion in =, guara by ~ = T

Sateway. can save fves.
Early, effective handiing of the reconstruction and
recovery process will have long term financisl

NGOs/Governmental Emergency Services,
Building Owners and Operstors, Damage
Evaluators, Insurance companies

http://www.shoxsolutions.com/

SHOX —Structural Heslth Monitoringina Box

Page 56 of 74



Deliverable No. D9.3,
The Proceedings of the Workshop in
Month 29

Public Copyright RECONASS

(Grant Agreement No. 312718)

Thank you!

I hope you all enjoy the workshop!
Any questions?

EVANGELOS SDONGOS {1CCS)

7"SENSE ESDONGOS@ICCS.GR

V)

Short introduction to the THW monitoring system “ESS”
“Monitoring of damaged structures for Disaster Response and Damage Assessment by Michael Markus, THW”

Technisches Technisches
Hilfswerk Hilfswerk

 THW: The Federal Agency
i for Technical Relief

Monitoring of damaged structures for
Disaster Response and Damage Assessment
Michael Markus

vevews. thve. de

i Monitoring of partly damaged structures
THW uses a Leica monitoring system

= A total station automatically measures the 3D position of different
specified points

= Slightest movements can be detected (~0,1 mm resolution)

o

Monitoring of partly damaged structures
Damaged buildings and the risk of further collapse endanger
= Fire fighters working in or near damaged structures
= Urban search and rescue missions saving trapped victims
= Technical teams reinforcing damaged buildings
.. and victims under the rubble.

Technisches Technisches
Hilfswerk Hilfswerk

i Monitoring System

Control Point

(fixed posﬁdh” @

Measurément Points
(prism reflectors)
o N

7 Robotic total
B Station

=y St |
Evaluation Unit

OVe Becmesgacener Land & Remscneld
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Technisches Technisches
Hilfswerk Hilfswerk

' Collapse process

 Example: Cologne City Archive Collapse

ALY Sy

Subway tunnel
“Ground water

urce: wdr

it SRS i | e AL
Cblogne City archive collapse, 2 deaths Cologne fire service 2003
|

i Technisches
. Hilfswerk

Kln, Stadtarchiv am 03.03.2009
:

23.12.70
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Technisches
Hilfswerk

Technisches Technisches
Hilfswerk Hilfswerk

i Example 2: Konstanz, 23.12.2010 i Attachment of prism reflectors

Gas actuated
fastening tool

Magnetic mounting device
with prism reflector on a
\ - metal sheet
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Technisches
Hilfswerk

Attachment of the metal sheet

i Single point observation
|

Konstanz
2010,
M.Markus

Technisches
Hilfswerk

Konstanz, measured event

Technisches
Hilfswerk

Example 5:
Landslide in Mdssingen near Stuttgart

mm]

Verschiedung (107 m

L L L i L L L
£ 0 40 *0 30 &0 7] [T
AnzaMl des Messungen

Technisches Technisches
Hilfswerk Hilfswerk

Example 3:
Landslide in Mdssingen near Stuttgart

Example 3:
Landslide in Mdssingen near Stuttgart

' |
] ]
' 1
| |
| '
' '
| '
| |
| |
| |
| |
| |
' '
' '
' '
{ |
| |
| |
| '
1 |
' '
1 '
' |
| '
| |
| |
| |
| |
' '
' '
| '
| |
| |
| |
| |
| |
' '
' '
' '
' '
0 '
' '
' '
' '
' |

Technisches Technisches
Hilfswerk Hilfswerk

Example 3:
Landslide in Mossingen near Stuttgart

| Example 3:
E Landslide in Mdssingen near Stuttgart

TS W e e e e wwW e e
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Technisches
Hilfswerk

Example 3:
Landslide in Mossingen near Stuttgart

Thank you!

4 | | 1 |
|| ] —

z ]
s I
——| Point 6 - building |- .
T | THW

T, | — GERMAN FEDERAL AGENCY FOR TECHNICAL
] *" 1 RELIEF BUNDESANSTALT TECHNISCHES
HILFSWERK (THW)
PROVINZIALSTR. 93 = 53127 BONN =

uyEssgEBIyaE

T Sspm—
2% 8

B T P GERMANY

s T
b B 411 TEL: (+49 228) 99 450 - 0 W
. I =4 WWW.THW.DE

N
i

Technisches )
Hiliswerk

e WO OWE W W W W W W W RECONASS

p—

Presentation of RECONASS PCCDN Tool

“Post Crisis Needs Assessment Tool in regards to Construction Damage and related Needs (PCCDN) by
Stephanos Camarinopoulos, RISA”

Post Crisis Needs Assessment Tool in WP5 — The PCCDN tool
regards to Construction Damage and
related Needs (PCCDN) * The PCCDN tool concept
= act as an intelligent intermediary between the user and the
STEPHANOS CAMARINOPOULOS [RISA) results

DORA KARALI [ERRA)

o

based on web sensors and service-oriented technologies

comply with user requirements (economical efficiency,
efficiency, reliability)

2

adopt open architectures

make efforts to achieve full interoperability

o ?

Znd EncHUser Warksnop, Wesel RISA Sicherneitsanatysen

RECONASS e

PCCDN Concept Connection and interrelations to other WPs

Domain model Overview

|

B —— Py —————

Page 61 of 74



Deliverable No. D9.3,
The Proceedings of the Workshop in
Month 29

Public

Copyright RECONASS

(Grant Agreement No. 312718)

Connection and interrelations to other WPs

Connection and interrelations to other WPs

® The system can be continuously fed with information:

o from the wireless sensors of the structure,

o from the monitoring—based structural assessment module onthe
damage state of the structural elements and the overall structure,

o fromthe damage, lossand needs assessmentmodule on repair
needs, debris and functionality in the case of non-structural
components,

o from the remote sensing based structural damage assessment
module on collapsed and intact buildings in the scene, presenceof
damage evidences, debrisandrubble piles around the building.

o the PCCDNtool can be extended to integrate additional information,
such as input from local agencies, and meteorological data.

* The PCCDN Tool provides users with 3D representations
of the monitored building, based on a BIM model.

® Service oriented architecture
provides the framework for
serving distributed
communication, allowing the
smooth integration of disparate

information into the system.

Overview of the PCCDN Tool

Overview of the PCCDN Tool

Service oriented architecture

Design policies

Services must be self documented

© The WSDL will serve as the base of the documentation. When registering a servicein the
repository, from this WSDL human readable documentation must be created and linked
to the service

Use generally accepted data models

o Follow [inter)national stendardsfor the entitieswe exchange, to make integration with
other parties quicker and more cost efficient

Design for reusability
© Services with their descriptionsmust be registered centrally. Before developing 3 new
service, this registry must be checked

Support multiple versions

© Users of the services must be allowed to move smoothly to a new version
Maonitor service performance inreal time

© Services send out events, which are processed by 8 monitoring activity module

Multiple Enterprise Service Bus

Innovative aspects

+ Apache ServiceMix is chosen as a flexible, open-source and powerful runtime
platform.
o Ituses ActiveMQ to provide messaging and routing services which support clustering,
reliability and distributed failover.

Multiple insances of the container are created, ensuring high availabiliy.
o Master-slavesconfiguration based on a locking mechanism.

05Gi environments present numerous, unique challenges.

Allowthe 05Gi-specific ClassLoading and service registration/discovery.

To map our model with the database, we use an ORM framework. Hibernate is
chosen to persist the information but it can be changed to another existing ORM.

* Sensor Observation Service

Insert, update, get or delete sensors
Insert and get observations

- o Regis 2 zenzor

Abnormal events

v

* The offered sensor data
comprises:

O descriptions of sensors themseives, which are > Tested with data for
=ncoded in the Sensor Model Language

Implementation is based onthe open
source N52 505 Implementation

{SensarML), and * Temperature
- - = Position
O the messured values in the Dbssrvations and v St
Measurements [DEM) enceding
ezzirements | | encading . ton

PVeb service aswell as both file
formats are open standards and

specifications ofthe same name

defined by the Open Geospatial

Consortium

b
iz
Mansge sensor data inan
interopersble way

Sensor data fusion services implementation

Self-Organizing and Adaptive Service
Workflow Orchestration

Concept: pre-processing data and blending of
asynchronous, fragmented and disparate data from
heterogeneous sensor data sources

+ develop generic services, using the JDL fusion framework
that process and blend data from heterogeneous sensor
data sources

» Manage registration and tasking of new

» servicesand

* SENSO0rs

= SERVICE
REGISTRY
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Portal for secure access to RECONASS Services

* Transport level security implemented (https)
* Access control (tokens)

* Authentication (“you are who you say”)

* Authorization (“you are permitted to do what you are
trying to do”)

Structural assessment
“‘Development of the Structural Assessment Module by Dr. Dimitrios Bairaktaris, DBA”

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

DAMAGE, LOSS AND NEEDS ASSESSMENT
DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE MAIN OBJECTIVES

For each one building equipped with the specified system of sensors, the

Structural Assessment Tool has to supply the following information based
DR. DIMITRIS BAIRAKTARIS on the numerical data from the sensors’ records:

D.BAIRAKTARIS & ASSOCIATES LTD. [DBA) The actual state of the structural members under normal operational

conditions during its life concerning:

Their actual behavior for the actions applied

Their safety factors

After a destructive event [Earthquake, Explosion, Fire), the Damage Indices
of the structural members and the Global Instability Index for the whole

structure
% m * The it output to be ilable at a near real time period of 30 to 60
il min after the event

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2 DEVELOPMENT OF THE STRUCTURAL s
ASSESSMENT MODULE =

BASIC PRINCIPLES ASSESSEMENT PROCEDURES

BASED EXCLUSSIVELY ON MONITORING DATA (NOT SUGGESTED)

= Th imation of th Fth tob = th the
possible accuracy, avoiding i i i i theactual behavior Ahug of strai is req d, implying high for the supply, installation,
s U imation implies the i # possibl risk inspection and =y p
< Overestimation implies not necessary excess cost for repair and rehabilistion
Bxample: 5-storey building of 20020 i i i with 5x25=125
Sx40=200 beams
= Realistic values for [ posed the material properties quired number of (5.6}
are taken into account Columns: 125x2 cross sections x 3 5G persection =750
Beams: 200x3 ~ - x2 - =1200
- e - e i ath Total: =1950
‘estimation to be applied . = = = —r = - -
= Applic yfor new where they are ing the erection with zero

initial strain state

Thus, the evaluation of the monitoring data differs from the initial design procedure where

— T = The range of values monitared is lower than thase developed in cases of major earthquakes

or explosion events

introduced, permiting less accuRte or app ysi Iy
to be used. = For excess strains, they are destroyed
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WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

WP3. DAMAGE, LOSS AND NEED'S ASSESSMENT
TASK3.2. DEVELOPMENT OF THESTRUCTURAL
ASSESSMENT MODULE

ASSESSEMENT PROCEDURES

STRUCTURAL ASSESSMENT SCENARIOS
1. OperatingConditions

= COMBINATION OF MONITORING DATA AND STRUCTURAL ANALYSIS —STRENGTH VERIFICATION
SOFTWARE

Non linear analysis software packets of increased reliability are commerci

A ¥ specific items to be prepared 2' Ea rthquake
qui 3. Explosion

Strain gauges: [Columns in ground floor): 25x3 =75%

Accelerometer: (2 per storey] (5+1) x2 =12 .

N points of 125+200 =335 4, Fire

Temperature sensors: (6 per storey) Sx6 =

(% Mew buildings anly)

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL

TASK 3.2. DEVELOPMENT OF THE STRUCTURAL

ASSESSMENT MODULE ASSESSMENT MODULE
FRELIMINARY PHASE WMATERIALS
r - - o il STRUCTURAL MODEL PREPARATION 1. Reinforcing Steel 2. Concrete
= Coordinates of the nodes = 2
by v r r | - Connectivity of members b
- Cross-sections’ shapesand dimensions ; :
= Reinforcement
- Material properties .
I i i I Il - Geotechnical parameters ———— 5 .
- Dead loads of filling structures
o o T - Temporary and quasi permanent live 3. Time Effects:
loads
(=] (1 = - Time of erection a. Strength
b.Creep
c. Shrinkage

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL

ASSESSMENT MODULE ASSESSMENT MODULE

STRENGTH AND DEFORMATION PARAMETERS OF CONCRETE

e R T E

] comsy acond somg oo aomed comsy comsy -aomed oo = A D _ 5 EXISTING AND NEW BUILDINGS

2oz e300 ams] 2o aoes] aoms] omd comd -aomd 20w -aom: L. Structursl model updating with time

e ] e | s 10 e s - - v ° effects on concrete propertiesand on

- =il consolidation parametars.
Eum e wen | s o] messd moa aread T csmad e
— S — 2 in
Bt e | -m2smed -0 e 0 " £y "
1. NEW BUILDINGS ONLY [Additional

B e I e IR R R e e e P | Steps)

[ wen | 1mmd 2umed aser| aioe ases] aswm amos] as sca L Strainrecordsof 2 strain gauges per
[RS—— SRR SV R | | - — | — . . . . . column installed at the bottom cross

e - : 3 sections ofthe ground floar
——— e o o e e s 2 Calculation of normal forces and
———— |:nl - /| bending moments in columns on the

ground floor
] wen | rao] amed awesd aioed aser] asosd ammd asee] sca ——
= 5 3.
——— ] e e v e wd o s ] | | S67  StainGauges Esiing
= = [ Foundation Settlemernts

feom i T it | W | 2230 1em] nomel named aewrd 2w anmd amed 2 s Calculation ofdifferentialfoundation

= 4™ T ot Pttt 31| Wrye® | ooy oy ooy ramnd imad 1Tsive lamed ioind nisan) settlements

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

WP3 DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

A PLASTIC HINGE
z MOMENT - CURVATURE and ROTATION DIAGRAM

\‘2":‘_'5|||+Esr.’]

ax

%Esnl S | . Plastic hinge length: ].p = %1(1 —;z], = istance ofzero moment from the hinge
2l sy 5,
2] 7lEsr +Ean - . 1y oyl Il
AxialStrains & Curvatures BT = (s Z :?lm"'z(l-m.,)]‘ = T, gk}
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WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

CALCULATION OF THE ACTUAL LIVE LOADS
Axialforces at the bottomcross sections of the columns in theground floor.
1. From linear structural analysiswith the corventional Iive loads: (qc):

Tl Dead load
Flgeir Live load
ENpEj=ENgj+ZNqu: Totalload

2. From straingauge measurements under the actuallive loads:
FMpmi = 2 Ng + T Hgm

Difference between conventional and actual live loads:
ElNpei— ENpmi = ENgey— ENgmy =4 Ny,

AT Ny

Actual liveloads: g =MpA=1—

AL Ngey

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

2. EARTHQUAKE MODULE (HOR [ZDNTAL OSCILLA

s s CALCULATION STEFS
1. Initial state : The last state resulting from

the operating condition assessment

N

Calculation of the plastic hinges’
properties

Calculation of horizontal displacements
of storeys with respect to time resulting
after double numerical integration of the
sccelerometers records
1 W T W 4N finite element structural
“: IJ analysis with the calulated imposed

pe e

displacementsas input

Em  "Em ==

n

Calculation of the damage degree at the
plastic hinges by using the extended Parc
and Ang energy based damage critericn

AC: 3D Accelerometers (2 or 3 perstorey)

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

CALCULATION OF DIFFERENTIAL SETTLEMENTS
Axial forces at the bottom cross section of the columns intheground floor. Forthe
column i:
From linear structural analysiswith the actual live load g, = Ag, and for fixed
fundaments: Ny;
From straingauge measurements under the actual live loads and for settled
fundaments: Ny
Difference dueto thesettlements: AN; = Np,; — Ny;

TAN; =0

A sequence of linear analyses, each onefor unit imposed settlement 6“1- =1 atthe
columnj resulting axial forces Ny; for the totality of thecolumnsi.
Calculation of the actualsettiements &_; from the solution of the system of linear

equations:
Z Nj;B, = AN;
1

m

~

ad

i

wn

WP3. DAMAGE, LOS5 AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

LOCAL DAMAGE INDEX
Parc—Ang Damage Index

afB_ p  ofE _ E+aE

&
D=5 trs & a
P
R,
E |ne E,
5 ] 8

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

LOCAL DAMAGE INDEX

Energy-based Damage Index:D = EE
u

‘GLOBAL INSTABILITY INDEX

Storeyk index: Iy =

Global index:

WP3. DAMAGE, LOSS AND MEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THESTRUCTURAL
ASSESSMENT MODULE

CALCULATION STEPS
1.Structural model updating:
New positions of the nodes and at the
midspan points of the membaers,
introduced as imposed displacements.
resulting from the records of tags
2. Activation of the Module No 2:
"Earthquake Oscillations” for the records
from the accelerometers.

Blast Effect on Columns

-
-
ot
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WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT WP3.  DAMAGE, LOSS AND NEEDS ASSESSMENT

TASK3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

TASK 3.2 DEVELOPMENT OF THESTRUCTURAL
ASSESSMENT MODULE

4. FIRE MODULE

[ Y T T ]
F ¥ w = 1 T
T
iy
IF T T T | T
e .
A
L r A Tas

Gas Temparatura Time History
| = = [ ]

from sensors.
TS : Temperature Sensors

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2, DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

¥ ¥
A<250m?
3 sensorsfstoney ©
Thxy) =32 +30x + 33y

A>600m?

10 sensors/stoney <

Thay) = art @ + 3y + auy +30t+ 20”
+ 2y + 3o + 2 + 2y

*
* Cosfficients 2 are solutions of the finear system of
aqustions forthe recorded temparztioes from the
P

* Material properties’ are updated relathvely tog

Gas Temperature at the Nodes
Polynomial Interpolation of Temperature

250mic A 2500 mE
& sensorsfstorsy -
Timy) = art aox + my + @y +att a”

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK3.2. DEVELOPMENT OF THE STRUCTURAL

ASSESSMENT MODULE I
THERMAL CONDUCTION THROUGH LAY
= COLUMN SLAB BEAM
Material Constants ——
1 1 p, kg/m*: Density [P cbog Ta To
- - k[T), st—r:-"c: Thermal conductivity u e —— Seitiisiy i
. p .y T}, Jfke-2C: Specific heat 1 N ) ]
Ty k —»| T (t) |ouantityofhes: Q=cM=cpV=cpax To - = _!'_ 5 .
% !
> c > Fourier's law of conduction : T LT e
_xd)_ xQ _pex F e L
| —>| S e SR T W1 4 [R— i
== ) T Tu ’
Fa S ( ‘:Jf
T(x) =Ty ——x* -
Fe h 4 i 7
Equivalent concretethicknessof cladding: k', = kf E’
P
For multi-layer cladding: i’ = ||E‘fr £

WP3. DAMAGE, LOSS AND NEEDS ASSESSMENT
TASK 3.2. DEVELOPMENT OF THE STRUCTURAL
ASSESSMENT MODULE

ASSESSMENT MODULE
TEMPERATURES EFFECT ON THE MATERIAL PROPERTIES
e e

= 53 s23 (3T 1 edi T
a7 /Esp cos's {T:} costB (EJ 31+ corg) 2(1 + cosg)
e T r TEw
Ep/Exy Mo na) Mo na) ﬁ(‘ *'"B 31 +eosgs,

T

Ferftem 7 < 60001+ (1 7 = 600°6012. 5 ooy | priErr
[T T
e (T £ 400710007 (7 > 400y 1100 7220000 090+ =

7 < 800°C) T = 700%c)
Er/Ex [[‘:1)’4-0—12:] 1w [[%]’ +vr—|8l| w | foegggligg o (a "Fralﬁ'“-‘
Cansy
; T

prlow 1 26
="

P 05040 TE(200 - TYaa0~

We'llbe happy to answer any questions!

DR. DIMITRIS BAIRAKTARIS
D.BAIRAKTARIS & ASSOCIATES LTD. [DBA)

Page 66 of 74



Deliverable No. D9.3,
The Proceedings of the Workshop in Public

Month 29 (Grant Agreement No. 312718)

Copyright RECONASS

Damage assessment using airborne imagery
“Synergistic Damage Assessment with Air- and Space-borne Remote Sensing by Markus Gerke, ITC”

3D point cloud — remote sensing

3D point cloud of complete building — Need images with characteristics of:

= Multiple views (oblique and Nadir)
NORMAN KERLE . N . ) -
MARKUS GERKE = Multiple positions ( From different sides of the building)
FRANCESCO NEX - High spatial resolution
ANAND VETRIVEL ) )
FACULTY OF GEOINFORMATION SCIENCE AND EARTH OBSERVATION, TWENTE UNIVERSITY = High overlapping

W (UAV) I

D))
”Il Unmanned Aerial Vehicle

RECONASS e

3D point cloud from overlappingimages Per building level damage assessment

UAV - multi-view images: Asmall region around the church —Church of Sainf Paul in Mirabelo (lizly)
afer an earuake in 2012 = For per building level damage assessment we need:
- Automatic identification of individual buildings.
. Automatic recognition of different kinds of damage evidences along every
elementofthe detected building.

+ The methods for performing these tasks based on remote sensing data
are not readily available.

Per building level damage assessment Building delineation from 3D point cloud

To accomplish the task various methods have been developed: Procedure:

» Methodologyto delineate buildings » Roof segments are identified from 30 point cloud

» Methodologyta infer various damage evidences: » Spatially connected roof segments are merged and delineated as
1) Spaling individual buildings.

2 Debrisfrubble ples
3y Struciural openings (holes) created due o damage
4y Debris volume quanaicaion
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Sample Results - Method 1: Building Delineation - Pf Sample Results — Method 1: Building Delineation

3D point cloud from airbome images (1 nadir + 4 oblique view) by Blom-

Delineation of individual building from 3D point cloud
CGR: City of Mirabello after an earthquake in 2012 -

T, University of Twente

RECONASS, 2+ enc-user meeting 1TC, Uriversiy of Twante

AR Mapping of spalling and debris region

Spalling or debris regions are generally rough and flaky in nature and
possess uneven radiometric distribution pattern

Out of 198 buildings
in the scene, 191
buildings were
detected by our
method

RECONASS, 2+ enguser meetin TG, Urivessiy of Twarie

Better analysis if CAD/BIM available—the core o

Mapping of spalling and debris region RECONASS task

Our method based on radiometric pattem for mapping debris and spalling BIM model (pre damage) of building of interest
region — detected damaged regions with an accuracy of 96%

7TC, Urivessiy of Twerte

RECONASS, 2+ enguser mesting 1TC, Uriversty of Twenie

Page 68 of 74



Deliverable No. D9.3,

The Proceedings of the Workshop in

Public Copyright RECONASS
Month 29

(Grant Agreement No. 312718)

Better analysis if CAD/BIM available—the core

Better analysis if CAD/BIM available—the core
RECONASS task

RECONASS task

® Test data 2: heavy damage

o We tooksome 63 images from the LEGO model, including
debris/rubble

¢ Test data 2: heavy damage
o 3D Pointcloud

Better analysis if CAD/BIM available—the core
RECONASS task

® Test data 2: heavy damage
o Co-registration: Objects from the BIM model identified in the
damaged model
o Assigndetected
damage to BIM model parts
= Red: debris/rubble
= Blue: intact

= Green: inclined
= Yellow: crack

= Orange: occluded

ECONASS, 2~ enduser meeting
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Presentation of RECONASS functionalities beyond deployment
“RECONASS Functionalities and Future Developments by Wayne Kimberlin, GS”

RECONASS Functionalities and Future Presentation Structure
Developments

X Commercialization of RECONASS (SHOX)
¥ GeoSIG
3 What is RECONASS & SHOX ?

WAYNE KIMBERLIN
(GEOSIG LTD) % User Benefits of RECONASS (SHOX)

3 Features & Benefits
§ 3 Modules
[II] % Questions & Feedback

" L f
\ ¥ Letterof Support
W

3 Questionnaire

RECONASS i

Commercialization of RECONASS (SHOX
GeoSIG Team

GeoSIG

X Dr. Talhan Biro: Sales Director

% Reza Ghadim: Marketing Director R e —

% Jonathan Naundrup: Technical Director

* GeoSIG provides earthquak ismic, structural, dy ic and static

X Wayne Kimberlin: Consultant Project Manager itoring and ing soluti

As an ISO Certified company, GeoSIG is a world leader in design and
manufacture of a diverse range of high quality, precision instruments for
vibration and earthquake monitoring

2+ RECONASS & Enc-User Workshop 22~ 23+ June 2016 4

Commercialization of RECONASS (SHOX) 4 Commercialization of RECONASS (SHOX)
GeoSIG ; ﬂ What is RECONASS & SHOX ?

Commercialisation

* Catchyname

* Post project Commercialization entity

® Currentlyin early stagesof agreement
between partidpating partners

* Website and SHOX productvideo
created.

* www.shosolutions.com

* Video

2~ RECONASS 6™ Enc-User Workshop 22 -23+ June 2016

25 RECOMASS & Enc-User Warkshop 22+ 23+ June 2016
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User Benefits of RECONASS (SHOX)
Video

User Benefits of RECONASS (SHOX)
Features & Benefits

Structural Health Monitoring in a Box

User Benefits of RECONASS (SHOX)
Modules

SHOX

Structural Health Monitoring in @ Box
[Moswe T e ow e Moduie/Upgoce |
Recording -
Remote Web Connection .
Acceleration .
Pasition - Increased Resolution
Strain . Structural Embedment
Temperature - IR & Increased range
Image .
Gateway .
Structural Assessment .
Loss Assesment .

HASS 5 Enc-Uiser Warksnan

SHOX

Structural Health Monitoring in a Box

Benefits

Faster disaster response,
resultingin large economic
savings

Accurate recovery and

Features
* Modular based system adaptable
for many applications.
* Retrofittable —SHOX can be
retrofitted to any buildingor

x

x

structure reconstruction planning
» High resolution 'state of the art’ * Near real time monitoring
SEnsors * Rapidstructural and loss
* Remote accesstomonitoring assessment
data stored in cloud. * Reduced Insurance cost
* Others?

T RECOMATS & EncHliser Waorksno;

Copyright RECONASS

Questions & Feedback
Important Questions

» RECONASS (SHOX) not ready for the market yet
= More development
= More testing needed
= Before more investment some important questions.
« Who will buy RECONASS (SHOX)?
» Building owners / Building managers
% Others?
* Why will they buy RECONASS(SHOX)?
= They have assets to monitor
= Reduced insurance
= Legislation drivers
= Others?

Questions & Feedback
LOI

#L0I Letter of Intent to Support RECONASS
¢ If you seethe need for RECONASS then
3 Wewould likeyoursupportviaa letter.
% This will helpuswith
3¢ Future development
@ Future investment
¢ Drive legislative changes to supportthe need
3¢ Sign a simple Letter of Intent / Letter of support
xpress the need for RECONASS

e
=
e
=

E
Express intent to support

b

willsend you a templatevia email after the meeting
2 Adjustthe template it asyou need

32 Sign scanand email back to me

Thank you!

QUESTIONS?

wkimberlin@geosig.com

S GeoSIG o

i swiss made to measure'!

RECONASS

2 RECONASS & EncHUser Warkshan
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