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Housekeeping - Audio
Please join the audio broadcast by phone or using your computer

Audio Connection

‘: | Will Call In

Call Using Computer
Change settings

.

More Options
HBK
Do
HOTTINGER BRUEL & KJAER
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Housekeeping — Asking Questions

Ask the presenter a question: For issues with WebEXx:
- Send questions to the presenter via « Send messages or questions
the Q&A panel privately to the webinar host

using the chat panel.

vV Q&A

All (1) My Q & A (1)

Q: This is where you can ask questions about today's

anelists To: | Host & Presenter

This is where you ask for audio / visual
support

Select a panelist in the Ask menu first and then type

your question here. There's a 512-character limit.

>
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Introductions — Cristina Barbosa

4 Product Manager, Optical Business
4 Degree in Civil Engineering

4 +15 years of experience in optical
measurement solutions within HBK
FiberSensing

E-Mail: cristina.barbosa@hbkworld.com
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Structural Health
Monitoring

BENEFITS AND CHALLENGES



Benefits of Structural Health Monitoring

SAFETY LEARNING

» Ensure safety whilst boosting lifetime » Continuously observe and retrieve

» Detect damage at early stage data for understanding, correcting
allowing a timely response models and improving design

OPTIMIZING @ SAVING

* Plan and perform predictive * Reduce on maintenance and
maintenance insurances

« Confidently try new designs » Reduce downtime for repair

* Reduce accidents

7 | HOTTINGER BRUEL & KJAER
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Purposes of Structural Health Monitoring

« Extending lifetime e * Improving | * Optimizing design
by continuously maintenance and and support cost
measure or iInspection by effective solutions
predicting through performing
fatigue monitoring condition-based

planning

8 | HOTTINGER BRUEL & KJAER
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Structural Health Monitoring for all structures!




Challenges of Structural Health Monitoring
» Difficult to quantify total costs of not having SHM:

 Social (life costs, disruption costs...)
» Material (structure cost, maintenance cost...)

Return on
Investment

*Long term measurements

Get data we can
re|y on ° Large number of measurements
« Amount of data

Ensure « Remote locations
performance « Harsh environments

* |Installation easiness

Installation Needed .
efficiency ee e _protectlc_)n_ o
* Remaining specialties sensibility
HBK:
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Commonly Measured
Parameters

APPLICATION EXAMPLES FROM
HBK FIBERSENSING
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Strain

Several FBG in series
Rugged coating
Installation by gluing




Strain




Strain
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Temperature
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Temperature
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Displacement
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Displacement
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Tilt
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Tilt
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Acceleration
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FSG5ACC | Vlbratlon monitoring of cables S &
.,\ A - x - Remote locations
'}‘ % ; ' - Long term monitoring

# Curtesy of Ambher (www.amber.com



Other

FSS(22)
FTS(12)

THS(2)
PTS(2)
ACC(2)

THS(2)

1\

PTS(2)

eV
\\\\\4///////

THS(2)

\/ AN NN NN

THS(2)
PTS(2)
CC(2

%E

FSS(22)
FTS(12)
PTS(2)

liDSE(z)

PTS(2
DSE(2)

PTS(2)

FTS: fiber Bragg grating temperature sensor

ACC(1)
FSS(10)
EST(8)
SRS(2)

ESS: fiber Bragg grating strain sensor
THS: temperature and humidity sensor
PTS: pressure transmitter sensor

Weather
(wind,

humidity...)

35|

WPT(5)

PTS(2)

FSS(22)

DSE: displacement sensor

SRS: support reaction sensor
WPT: wind pressure transducer
UAN: ultrasonic anemometer

Pressure

UNRESTRICTED

UAN(2)

THS(3)
GPS(1)

ACC(2)

mm

FTS(12)

CSE: corrosion sensor

PAN: propeller anemometer
CTS: cable tension sensor
ACC: accelerometer

GPS

FSS(10)
PTS(2) FST(8)
————— |||\||FST )
AccR) I 2 [mse)
ACC(1)
“|CSE(9)

GPS: global positioning system

From open
access article
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https://www.hindawi.com/journals/sv/2019/2832089/
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For reliable measurements

#ACCURACY #STABILITY

#DURABILITY

HOTTINGER BRUEL & KJAER



Optical Technology

BraggMETER FS 428

#ACCURACY

#STABILITY

#DURABILITY )

38 | HOTTINGER BRUEL & KJAER

UNRESTRICTED



i
=)

AFTER A

FEW YEARS

Long periods of operation
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BraggMETER
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Linear Scale  Zoom Frt

S CPO®®

Save Data  Save Image  Add Ref

Long periods of operation

Wavelength
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BraggMETER
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Long periods of operation

Wavelength
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BraggMETER

C onnves toy

( onne« to

1505 1738
1515 1755
15251982 .
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1545 1060 -
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| 15651168 -1

| 15751239 -4

| 15851139 -1-

/’ 15950317 -10

CECNONCNC]

Linear Scale  Zoom Fit Save Data  Save Image  Add Ref

Long periods of operation

Wavelength

Insensitive
to losses

HBK
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measurement

Long periods of operation

| N Wavelength
-
Referenced
Measurement
time

HOTTINGER BRUEL & KJAER



Optical power (dBm)

N '-- S VHHTWM Built In

=16 |-

-18 |-

Long periods of operation

Wavelength

_20 [ 1 | L 1 i | L 1 1 | 1 1 1 | L

Reference

GAS CELL

No Drift

1520

1540 1560 1580
Wavelength (nm)
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Long periods of operation

NON-EXISTING ON
OPTICAL TECHNOLOGY

WELL KNOWN
ON THE FBG

DEPENDING
ON THE
MATERIAL



Long periods of operation



https://www.hbm.com/en/10813/video-temperature-compensation-fbg/?product_type_no=Video%20Temperature%20Compensation%20FBG%20Sensors
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Long distances

4 Long structures
4 Remote locations
4 No power supply

Low attenuation of optical fibers:

No heavy equipment on
accessible locations

Concentration of devices
on one controlled location

» Access control

* Temperature and
control

« Data acquisition far from

sensors
» Sensors far apart

humidity



Large sensor count

Multiplexing

FSHAICTS -
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FBG sensors




Installation efficiency

Preassembled
arrays of sensors




Data Management

Automatic
reporting

A u to measure and predict with confidence =R H
- > Alarmin
processing _

Data
centers
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Thank You

Cristina Barbosa | Product Manager

cristina.barbosa@hbkworld.com
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