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Objective and Scope

Under the statement:

""We do not need to stop building; we need to build different™

It highlights a shift in thinking about construction and development. It suggests that rather than
halting building projects, there's a need for innovation and change in how we design and
construct buildings, focusing on sustainable, efficient, and community-focused approaches.

It also concerns new alternatives and approaches to consider modern and more green
Infrastructure against flooding at all planning scales.
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Case study

Leaky barriers, as a new method of flood defence, are gradually used in flood management
especially in small rivers due to functions of the engineering in ecological and connecting rivers
and regulating floods. Understanding the hydraulic effects and especially the backwater rise
caused by leaky barriers is necessary to assess its impact and optimize the design.
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Abstract: [e this contnbuticn, two 3D memenical models are lesied wong laborstony reconds o
peoperly calibrae mad validate these model 1D aumencel lechnigues we slso wsed for Diis
purpose. Mesh senaitivity malyses, different roughness cocllicicats, snd Acowtic Doppler
Veloasetry (ADV) seconds wese sppliad o incresse the rolabdsy ullh: 7Dnu|ld rewl

FIGS. 1,2 & 3. Above Man-made Jea-
ky dams (on ule and ot the Isborsory
Right pike project site ot e Ruislip
Wioods sea in North Londea
Mtivative: Nstural Flood (NFM) is the phrsie given 10 the mesres asd iochaiques
wod W sedoce flood rak. Lesky woody besriersfams ll\H)( which & one of those tochaiguss,
oocur naturslly in fiver channcls with @ help from besvers, man.made with the usage of tees,
temnches of logs fall into e river chamael The Blockages slow the Mow of water & Nood coadi-
tiors mnd temporanily bold large volumes releasing it of 8 steadier rale over & kager period of time

Scicatific isterest: The design of mum-rade LWD is still complex 1o understand froen 2 bydrsalic
it of view. 1t i becsase e premmetens ca control the Oow though these kind of structures
o & two-dog dass (see Fig 2), 1 ha & botioen ot height @ shove the streambad and & lop at
beight ) Thus, throe basic Mow mades can be identifiad (soglocting the Sownstream valae of k)
v k< a— cceresponding o the water level being below the bomom and the LWD does nothing;
v D> k> a— comepanding b the sitation when e dam is cpertiag sormally md
v k> D — when the dam s ovenpillisg

My h,
FIG. 4. Flow basic modes for the case of leaky barsiers (eodifiad from Haseen ot ol | 2020)

To eshance cur uadoresding on e hy&aulic behavice of thewe kind of seuctizes i the mas wo-
tivation of this reearch Morooves, thanks 1o the wege of nemerical modellisg, plessy of design
scenarscs can be snalysnd This, & relishle nunerical madel shall be set-up for Gis urpose

Numerical model sct-up: To set-up the sumerical s, he five sep eveadies degictad in i, 10
was Saliowad foe both 10wl 3D susnerical salyses ueng the goometry of the ﬂ;-:n:m‘d Memes
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F1G. 10. Five siogm 1o set-sp @l run & refishle samercal mode] (Herrees-Grasalos, 2022)

For 3-Deneasionsl modeling, the Reynalds” Average Navier Swokes (RANS) equations sepresenl an
adoquste teckasque (sep two of Be depacied in Fig 10) 1o snalyse 3D Bows for cagincerng bocssse
not all the tsbulonl scaley are resolved (Herrens-Granados, 2021) sad peovided tise sveragod relishle
revelts (vuch o the Lane-averaged profile of the velu.ulv X "hadae B k¢ and d-o spprosches were
whed Sor this paet of the asalyus md & md valudaton

1D nssserical sodel: For e case of the sxperiments carried cut in Losdon, e gensral purpase was
1 cxtablsh the Munc's rughaces cosflicient {nol LWD mymuiad) thet will ssawe the accurss
appeanmation of the velocy Feld wsing 3D madelng. Nise experimentsl Gows were regitied o 1) at
B beganisg of the Nusse, i) s the locaton of the lesky barriees (withoet them) mnd i) o the ouiet

=2 FIG 11 Comparson of exper-
P imental md compuled ety
. - curves for e Nune & BUL

As mpprocisad = Fig 11, e roconds from the experiments best it the 1D and 3D sumerical results

with e roughness value equal 10 &, = 00013 mm. As staied in Tab 1, the sesults of the models in
comperivon with the messcrnd raing curves eesant good agreement

Avsiladde experimental data Novel unarts e beirg canad cut 1o B 3
asalyse the flow behavicur Grough i =‘f:al of infeastructure in & foclan-

gular chasnel Both o Beunel University London - BUL (Fig 5) and = |
the Wroclsw Usavessity of Seience end Tochmlogy - WiUST (Figa 6-5) &
@ Poland Morsoves, the ow belisvice hecugh these strucoares can be |
aleo hed ing ! sl soch a8 compets-
Sonsl fid dynsmics (CFD) uu-.\ch g the same goometry m in
Borsory fe & wade range of sensros. Howeves, 1o oleain rehisble o
sults, & pevper calbeation sl +aldation peocedure shall be cariad aul

FIG 5. View of the experiments camed out o G BUL'S fluse

Data from two experimental fluses were svadable for tis revcarch. 2) the dats from the exp
ments cared cul o e Banel Usiversity Losdon (Mans-Morets t-al, 2025) sad the Sats svads-
Ble froem the experisental rescarch of the Wroclaw University of Science and Technology - WilUST
For both cases 3 thece-dog Jedy harvier was enalysad. For he cane of the experimeonts that were car-
ried ot in London, the gencral purpose was 10 establish the Ninc’s roughaces coellacient s well
as the war coeflicient of the LWD, which will msure the sccursie approumation of e velocsy
fizld weang 3D modeling (and for calibraton wang the reconds registesed ot WrliST)
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FIG 6 Experimental sst-up = Poland A) Scheme of the experimental setup wd Jcation of the

record mesurements, B) Raconds for Q1 & PFI, PF2 (dowsstream) sd PF3 (spstream),

The dats that wat obtanad flom Be experiments o Poland was wed © compare e hydodynamic
perameteny roooeded with s Acoustic Dopplar Velocimetry (ADV) with the sisulsed vidues of the

1Dunnun_d modsl. Ooce the madel willl reach the same valuss fhal those obeained ot the lborato-

ry, we can consider o modsl 2s calibrated Other set of experanental dats = usad for validation

Energy concace

| FIGS 7,3 &89, Lefl locstcn of the segin-
wered profides & the WiUST, Above Meas-
uressest filtration process and Left ADV
sstrumentation moiad in Ge fluse

D wisk iapest taio he
atcal spprosches. For thay
361 'y & Q) = 00275 'y

[ L

CFD sstput : Once the geometneal dats (WeUST I‘:.un:lniamc-z
Flow3D soflware, several senulations were o for both £+ ad b m
costribution, theee fow rates e malysed O, = 00203 m's' | Q=

weblty (0<% .
FIG. 12 A) Axcaontetric & B) XZ plane (close 10 e LWD) views of e streamwise velooity ficld
corespondent © the expenimental fow rate O,

Ouiput, calibration and validatisn of the models: The most widely usad calibrston procodure =
optemizaticn of the moddl perfonmance . This bas been be done using 8 tid-crror procedure of chasg-
ing the paeametens hat we mooducal a1 data in the model (Herrera-Gramados, 2022) The velocity
profiles (streamwise) regatenad at (he lsh ware compared with e catput of e simulated valoss of
the two CFD (see Fig. 12), which were very ssnila using both mathematicsl approaches. However
afler donisg 2 smexb semuilivity analysis, Ge k¢ providad a slighthy smaller cre

.+ Asdepcisd in Fig 13, theve is & discropancy between (he
profiles regaterad st the ldxesiory sad tose uxnpﬂnﬂ

. with the CFD. Seems 10 be that theve could be a sl
diffeence betwosn the roughoess. of the flne
the plevigles wallt which i vaible at the competad peo-
files are affected by the botiom shear stroxwsy of the boe-
wen. Thus, as additicnsl versficaon siep has 10 be done,
nancly, te “enoe sstimation”

: Final remarks: Afler soverd runs and ene estisation,
s e fingd comparsas and sumsmary is depictad in Table |
The Root Mean Square Emoe (RM:
were calcalaied Once the sulhors
ment for the velocity profils for 0, the validation proce-
dure was carviad o foe (0,

FIG. 13 Comparisce Ivdhecnlkc\pe-
rimsental sl computad profiles foe O

= — TAEE | A+ e calitestion sad validataon procodres were
(rirmmdetien 1) =) schicved & dscribed, the umelstion of differest
Tinmel neogs | Deiemmmation | 040 | sensrios = (o be carnied oat (furfler reearch)
it of rocgheess Thanks to Bis model, dilferess schemes for thros-
Bruzel wmocth | Calibrion of oso bogs lesky bariers are © be malyrod and it can
12 Tougtne coatibule 10 & betler =g of their by
WrOST O 13 Y;;éu-: ali-[ 04 Seaulic behavice Large Eddy Senulstioes are slvo
R w_.::‘-:."u — ader devel = well 2 moee experamestal
A poce. iy " recarch ulﬂ'Mcml log materials (roughacis)
WST s (3 | Velocky profte | 030 | TABLE 1. Comparison of the sumerical models
vabianoe cutpes with the expersnental resuka
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ontents

As the calibration and validation procedures were achieved
as described in this contribution, the simulation of different
scenarios is to be carried out. Thanks to this model,
different schemes for three-logs leaky barriers are to be
analyzed and it can contribute to a better understanding of
them. As stated in Table 1, the RMSE are small enough to
consider the model as reliable.

Situation (simulation ID) Purpose RMSE (-)
0.40
0.50
0.49
0.42

0.20

Brunel no-logs (1) Determination of roughness

Brunel smooth (2)
WrUST Q, (3)
WrUST Q, (4)
WrUST Qs (5)

Calibration of roughness

Roughness calibration (PL)

\elocity profile calibration

\elocity profile validation

We invite you to check our poster.
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Thank you very much for your attention

Let's discuss during the poster session
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