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Structural health
monitoring

A number of syslems are available 1o aid inthe inspection and maoniloning
of the critical components of hydropower and dam projects
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Right: fs part of the process

of creating digital twins of
Bluestone Dam in West Wirginia,
researchirs have created 30
madels of many of the corridors
At inmer workings of the
facility. These models move from
& photograph to the creation of
the geometry and wireframe,
and then finally to the final
calor model

(USACE Cowrtesy Photo)
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of the infrasinicture that can then be used 10 make
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avan avs”

Digital twins
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a virual, apen-acceas plafom that crasies a digial
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watama dils and edback In oplimizs cpanstions.

The platfonm vwil. 22rae 358 place o0 the
mydropowes InduElny o avalusts ard splace
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angagad wilh owrers, aparaisrs, ulility comoanias,
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| Safety

Left: Volth Hydro is teaming up
with Strucinspect, who aperates
thi world's first Infrastrueture
Lifecycle Hub for digital
infrastructure inspection and
lifecyele mamagement. |nitial
data is often collected via
drones. Image shows a 30 model
of a hydropower dam based on
drong data

Aol Strucinspect’s

saan work effactively. o Infrastructure Lifeeyele Hub
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Akove: HR Wallingford has a
site of tools to help manage
dams safely
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@ mimsrucie sngnaeing softwars company

doramriemlly Rearifey ollins servaos fon digital hedres Piack
n Movamizar [ast year, the compary announced at
Tt e in Infrastroctune Sorlaneno he raliies

of Bentley Inlrastuiciume Cloud, 88 combinalicn ol
arfapnse sestens thal span thesndio-end Ik cede
arel wahoe chain of B wolels inlrasic e Posserad
o the ITwin Aatform and Benliey'sinfrasinuciue
schemas ard inlegrating with Bamley's enginasring
applicalions, Bantkey nlras uciue Cloud will enabie
better craation, delvany, and cngoing cperalion o
batter miraztructus, through complate and evangrasn
digial ninz.

Banthry Infrestuciws Cloud ancompasses
Prejactiize, For project delivar; SYNCHRO, for
g ion fnc Asse s, for dssel apoiinng.
Thesa enfsronse syeiams now earage gt tain
wechinoloias, poswanid by i Tevin, Dopen up dxa
contaned in enginesaning liks hiough automated
ard inlrirsc ma porng o Berdey's infrastrucium
srtvenias. By achincing (hass eriieisn Sysnoms
1o become fundamentaly data-ceniric without
clsnapting fike-Eased worklions, Bentley Infragiciun
Cloud provides Lser organizations with significant
opporunitias limprove colaboration, produclivity,
ard quslity.

Bantdey's MErESINUICILrE SCHEMMBS 8ne Dot opEn
and enteraibils, and now ink i sality modeling snd
BT devkzes, and incorponmte carbon calculation
and sutayriaca dats Tha rizhdets rapresantston of
Bantley's nitesinucture schemas sanes wall the expor
f dusiny Fraurck o Clisssres, Thuz alaling i gl
data saamieasly’ and o enich T ihoughout the llecyoe
hedpes erginadnivg firms and owner operalonscmate
arnd b MCones Wl o S ardgi nesring Gala

The potertial for auniying cloucHosesed soluton
szt e Fivcoyelondl infrasim s L engpmesis T anisoes
tromihe iraliutionalized limitaions of fagmented
rdormason fiows that have iImpaded connactiong,
teedback, arahaics, rause, snd knowadge transiar,
Bantley Infrasiructune Cloud comorses a daca-centric,
BWEYE 0N SlWEYE CUMan:, alwels ancessible fedemied
armimrrnsrn ik parssts ancd relales engnaaing
data throughout the span of dasign, consrucion,
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and operations. Information mobilly and semantic
firirLity aceds rilicorsl boundanas theough
Beniley Infsastuciuna Cleudwil help sccelerale, anong
omner advancemanits, modulsr design and design for
constructablity, and perlorrance-based design

Berifley's Senioryvica President of Enterpriss
Spshamrs Ken Adamson sad: “Bantiay nfrasiiciune
Crhonac stards for aur commilment o Sonrset
varyone and evarything in the nfrestruciurs
sngneering value chain and axlendsd progct
soody e Infrsirnciue prolessorals deserse an
gwergreandigilal iwin srvisonmar kor data et ey
can ustand aclupan, | baliowe Bandey Syskms
& Loy postcnad o kllill this esouissment by
viue of the combinad comprenensivensss of our
Prrogesca Wi, SYTNC HRC), are s Vol enlempise
syateires, ouf saliware's inlringic anginearing fidalty,
AN Ur CommEmen: ba cpenness - Including our
Lrticpe nesanhe 10 Samaniically insaorare e lul rangs
of rekevant engineering file formats. The [ Twin Plactform,
i bacoming the ebust ioundation for unifying al of
ouir softwane devalopment, has been proven equal io
thiz challenge.”

Bantlery Systems also unveded major enancemants
I P W 10 vckrnd it sap Bori wokcin fadgriss
erggiresnng kofull digital delven: By supplementing
arinch Pl sop it @l Bl b veonclows wilh
datla-ceniri ke mation mobility and analyies acoss
all proecis: g h v progct postfolo snd prograr
rarsageament carshlines, Progscaliias serscan
iz apely enalyics & the level of enginearng fidelin
acrass all projacts, laam from end reusa rich projact
dkaln, andretain knowlaodge 0 enhanoa the quality and
efticiency of fiure projects and thicugh new digital
taincopatiities, Pojectise usars can underlaks
inberdieciplnany dedion reviews and advenced design
vEldation ba improwe the affectveness and quality of
Ihar designs. and slao incrasa the dchneess of felr
diial dedbseralbive fon cong nclion and operalions, 1o
poston thar businesses for ransiormatonel digisl
sariyicoie Erptancd harioer

Poveened by Tain, ProjechiVise lyverapes iTwin
Ceapztura 1o indagrata raality modalng data, incraasingly
1 pacaney, e A @ncl rmonilon ha digital conesd
of designg, pecapatizily coordineted with enginearing
daig. It 6lso levers gss Sandey's iInfesiruciune schemes
I sernantically aliancasign file data scnass mullipke
disciplines for comorahanaive dasign reviews, and
across all projects lo understand depandancees. snd
Iz muge datasers, ncluding formachine Leaming 1o
develop propristary anatytics, while aleo keeraging
Twin Expanianca o offar mmessive visiblity nio
project digial tving, assuning qualty and improwving
pericrmance.

| gz Huffenrd, wics privmifil erggni rg collabsotion
for Bentey Symarms. commenied. “Enginesring frms
Iy oo unprsted ribd challan gss Lo diliver moe
ard baller progescns dasping scancar lalenl, a sliing
witr kioroe, snd loasof insfutional knowledge. By
kererragying Thae iTwin Plssom, we e ricuoe abie o
Acdvanoa Projectinfse beyvond enginsaniag work-n-
progress forona projact ata ima, 1o be used across
8l projecis o madmizs reighis, leamings, and reuse,
and lor maching leaming. ProjeciVise usars aaady
hanva & wreslth of projct experance Noorporsted In
e Progec s i brovs, Blose i pant of Bentlny
Irfrasructung Clowd, ProjeciVisecanodrive & necesssny
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slep-change in the efficiency, elfecivenass, and
Irarelamrlion of angirwsenng lirmes,”

Bentey alse announced tha avalaniity of nes
aaet-spaciic soluiors powenad by Tein, that
Erdarage i Twin Exparience iTain Caplure, and iTewin
7T bodelivar reakt me sssat haalih moniioring. One
ol thasa is Assetyy s Dam Monlloeirg solution, which
% purpese bl far engnseing fioms 10 offer dgital
sErvicas o dam operabars whio are modermizing ther
ciorm safiaby programs o reducd risk and addeess
ot resguibalany mauRemens THE Lpeasnting
solutionwil provids unified accass o sansor data
arved wll bz ok 12 b ddaaployed ot hat The raecd Tor
apaciliasd IECAncEns. LS can ineorpole S
dsta in any digtal tein for & contesiusl view of raalktime
A End Essocikd mivics

Fibre optic sensing

Frowrm olcber stnaciungs 1 Duikds in peegress, ssal-firs,
ative monkonng of ervinenmental conditicns snd
siruchural heslth iz critical b tha longam salety srd
cparationof dams, which distingt fesiunes and safety
needs depending antha localions where they ane buil

Higgh-spsascad it bubed Ffibsar ot 2 sarsing can
e s, acrurie and dopoadahke seochasl
naalth maasuramans by employing multiple optical
LTl lechrologies wing a single nglnaman

A Luna Inmewatong sruciual raath monbonng
riztallaton of ke optic sansoes and Inksrogakes
e et emcerwlicn the | Rosckovand] Spillvsay ancand
1ra clock for cracks and bowing of the walls. Coweing
mare then 800 acres, Laka Rockwall iz oneof tha Trae
sgardCins Tal susplias over 300,000 peopla in Akron,
O it drindi neg wiahar,

Tha momitaing svstem nsumenision is
composed of opdcal Inberogaiors long-gage siain
SENS0S 10 Detier messwre Sirain over the |Brge ree
DefEEn DUIreS a5, Scelomelses, temparatuna
apnsoes ancl M1 metens for olhaer crecal maasuaemanis
Tha system oo nuoushy mon o tha irsgty and
D vanicor o | spnil oy T pacissibeken Faluns o lhey
oossible damapa

Fiter Optic Sareing 15 ako being wsed 1o monilor
clher impoand indsasiruciune, Luna nrosaions
wias recanily searded a conractwith PT Fresport
cdornesa, an alfiliane o R pon-MohoRan, 1o
oidviche an eark-saming manianing system lor thea
‘wast and East lavees batwean the Olomona and
Alova hvers In West Papus, Indonssia

*0ur fiber sensng solutions are helping Mesport

manapa and migate nsks by providing decsion ready

i cematkon aciossvany kng lingar pssals” sakd ool
Gragff, Pregident and CED af Luna “Tha nformalion
i e abila b dalsar notonby pros das cumant
anerilinms Bl also dyname changoes hal e o

e o0CUTing reLbng intemendoud insgt o the
ngalth of Farapors eeess and an oanall increasain
aaley. Infragiruciung mariioning applications ika this
aegrowing rapidly eround thewordd, and Luna is

B Gl

el peaticonid e arkd syrdicant
1hat need robusl costaffectve ienty-four sevan
rraritaring of criicel assale”

Thea maomilonng of the bwo kvees will ba done using
aliber oplic- bassd datriouied sereing syzsiem &
ange of up 1o S0km on both levess will bs monmcnes
bor panhy warming signs of potemtial issees thal could
e 10 & fiailure o thie levesa siruciure, The system cen
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| Safety

Tailings Dam A =

fbove: DAMSAT harnesses the
power of satellite technology

nslanily idantify cable breaks and lemperaiure "hot
nols” along thie lengih ol he Fber The corinuows
manicrng of bevees for cnanging conditons alows
FT Fraepor Indoneeta tha azility bo nn erpated
nepactions o delerming f and what remadial action is
necassarny 1o prevant major falunes.

In addibon ko bevea moritoing, Luna's disvibuted
srnging iechiniogy Teas teen usasd by BT Fioapon
Inclonesa to moeilor tha slury pipsines used in thaie
AT e ions snce 2014

Digital assessment

In e, viath Hyd e annouresaed @ & @aning upvith
Ausirian compoeale glarl-un Siucinspeact for digital
assessmant and tracking of hydropower projects, with
The lirst @it propect Deing caibd oul at e Clunie
nydraporaser plant in Soonand,

Srucnspect operates tha workd's first Infasiuciuna
Lifecycla o for digital infrastruciuee ingzection and
Wfacyck maragement. Tha web-basad collaboation
platiorm b5 $e cona of the companmy's porifolic and
combines iEchnoioges and funcions 10 maintain
bridpes. urnels, and dams ina safa, sustsinable, and

s CTCg-Sving irsneen, Bassd an thal S Beow: When it comes to dam

PGS CUEOMENS i Iransloming their existing safety, HR Wallingford says that
rirastiusiure inspaction ard managamant inks a fully research, data insights and dam
dlipilalii] prooi Conligurate echnnicgy buldng engineering expertise need to
plocks alov for individual business soludong enaiing be har pessed to help monitor
gl i rsanlEnanss decisorns ﬂ assets with confdence
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Akewe: Space technology can
be uged to sobve an-the-ground
problems

Below: The Life Safety Model
impraves emargency planning
for dams
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@ whila tha soltion Ealesdy applisd in the
IrEngpatation rilrstuiure sestar i pohanla o
hydrapowar damais now an the rise.

“Thaidza i simphe and a1tha samea tims Ingenious,”
commenied Weith Hydeo ST Dr. Morber Riacdal
“whila i has been vany complizated o liarslly keap an
ayon your nfrastnciue, tha digital essassmant and
Irackng af arel conditicons is o not onby made eesier
but st safar”

Thea joint ol pecpecd & o beng parformad in
Sootland & e T pmar-old Churag station, whichis
operated by S5E Ranawabbas,

e dna e aboul The navw cpporunities this
echnalogy hrings and hapoy THE It O e
wea Naveon toard forits implemenation.” zaid Slaphen
Cronis, Rardsables (Gl Enginads & 55E Wit his
approach, wa have alldata marsged santally and
ganerale measumbie business value oul ofic®

“Curignily, irngpections of he civl nlragiuciine
at Clunie 1axe place physically,” explained Albrechl
Karlusch, Maraging Cirscher at Sinucinspact
Hiorwsever, problems might ooour in case damag es are
niot spatted during such marusl inspactions. And this
sanas iy whes tha barelits of curdigital irepsction
ety Conrees ind il

The initial datscan foragample get collected by
o underealien devioes, or smanphonas This diata
& earalerred o 1he Indmst nuclee Lfecyeke Hus, whane it
& anithyzed B Artifical nelgence (&0 and a 30model
& erealidd, Techrokogies such s Bulding Infamation
Wiodeling (BIk inbagration ar Augmeniad Realty [&R
«can ba usad as well In fulure, digilal inspactionzwil be
pestormiad in shomarn inlesvals with less manual 2o,
Cwien the smallest changed Wil ba e ntifiad by the AF
FzgEled demaga detaciion

Data driven tools

When i cormes: lodam salahy, HR Walingford saes

treat hamassing reseanh, data insights and 1he povwer
of darmangineanng eperss wll halp ownsrs and
aperalons oo s s with oonlchens, To help
willh Chiss 1he oom sy has produced & suileal ok and
softvara thal mchodas e CARSAT monitaning oolboo,
and the agenr-based Like Sality kooael (LSkG

Wit
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Earth chearvalion scianmistsane now abie to aoply
srxaod Techindlogy 10 e ie-ground prablires, whis
the-diminishing cos ol Eunching satelias has ed o
8 hupaincreass in leunches by pives oparstos and
transtomed the amcunt, quality and vanety of data
guallabie. MR Wallingford 28ys thet space technoogy
and earth obsanedan kechnigu es heva revolutionisad
Iy b compary works, One sasull has baen tha
ploneering DAMEST seztamn that monkos tlings
ancivistar dams by hamessng the poser of saledik
lechrglngry, working alrggsic in-s sensons and
rumancal modeling

Thie svsharn vwiorks by dalecting changss ko dam's
rciAl beenicur paliems K warm ol dangesmes
mowenent and leskage The dats is displsved ona
Lz e by iretace thal geriea s salety sens and
= made up ol 8 numser of modues o beal wil tha
particular dam, and the L=ers’ neads, ¢ canalso be
intagraied with exigling moniloning Souepmant.

Altar itz dewiopment, DAMESAT was 1egled at
hard-le-reach taling s and waler dems in Fenu. During
thi study, the sypstem ident fed leakage incidents &t
the-dams and peow ded infomation thal nelped the
authontees 1o anabysa minor mosamant ingkdents,

The Life Safety Model

Lsad waodchasca, LS mltrms and imsecees
enerpancy plars forboth dams and leods. Paaning
for Catasrophas in advanos idantfies whan nsks

an Tl b besst, dned beelpes o sechsos the ruenlber

of fatalites. The modelling used in L3M represants
Ihe bahawiourand intesactions with llood water of
indiviial peapis, wahicks and buldngs 1o provide a
simustion of the passibka riske of injuny and koes of IFa,
and evacualion IrEs

Ean isSLing & warning a lew minutes bafore a
dam bregsscan save s signicant numbsar of lives.

I Fisczl, wehieam thaa Bruamacin e tailngs dam ds agter
wainss roceliond using 1SR, i showed 1hal with just
14 minutes wamng tha death tol could have been
riscured freem 270 K

Recenily, dam canans in Canada have usad the
Iool o check and implerment sality upgradas o
Lang e clames, &% widl a5 cdavelop eroengincy plars. n
Malaysig, the LSM baen used to caloutale svacuation
lirrwess, aarech 1bwe iesindL & anee b usesd inampimneesd
enerpancy planning exencisas

HFA wallingford s3s that its products can akso be used
Io support one another. For instance, ta outpuls from
LEk can b infegrated inbo DAMSAT'S Tonssquencs
mizdalling’ moduis. slengsida HRWalingford's predictive
braach modaks, EMBSES and EMEREA ML,

And with computing sower and madalling
technigues impro g all the Bme, tha futuna locks
Tkl Tewr chaatin cerorory, snsieoruatisdd hechnnequees: Clr anss
that has great patential o baneditis oeach modaling.
Thiz HR Brésch was the origiral 10 predictive dam
beak moded, and denatopment is undanwsy [on he
e, [ eneration of 30 models, LEing computational
Nl cfyruamacs o girkecale mon mli
spraading estimaran:

These davelopments a impamant. With an againg
pocukston of assels, combingd with the sfacts of
climate change. HA Walingford says the indusiry
valll 12 nEed o Nernecs e povear of rechnokogy and
rincrealree thinkineg 1o Gnzate o veorkt b we e and
vaOrk SUSIBNED]Y Wit waler @

it M

https://content.yudu.com/web/442ay/0A444q7/WPD0423-Pros/html/index.html?page=22&origin=reader
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