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Laboratério Nacional de Engenharia Civil
NATIONAL LABORATORY FOR CIVIL ENGINEERING

Established in 1946 as a public research institution, devoted to
science and technology, with the status of State Laboratory
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 Research and Innovation

e Studies and Expert Reports
e Other scientific and technical activities - including

assistance to the construction industry in placing

their products in the markets

&Scientific and technical cooperation
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LNEC activity to promote the use of innovative sustainable materials in construction projects

EUROPEAN Challenge to transform the EU into a modern,
GREE N resource-efficient and competitive economy, ensuring:

D EAL * no net emissions of greenhouse gases by 2050
* economic growth decoupled from resource use

* no person and no place left behind

The use of alternative or innovative environmentally friendly goods, services and works
by the construction industry is one of the paths leading to accomplish this challenge

Two issues are linked to this route

Recycling of construction residues (less extraction of new materials from the planet)

Use of new materials or replacement of usual materials for those more sustainable
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LNEC activity to promote the use of innovative sustainable materials in construction projects

EUROPEAN

_ GREEN
%, DEAL

Needs related to innovative solutions

Allow the access to the internal market
Provide added value for the manufacturers

Ensure the performance required for the end-use

Including the Sustainable Use of Natural Resources
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LNEC is the Portuguese entity responsible for:

Technical Assessment of innovative products according to Decree-Law n? @ e
50/2008 DOCUMENTO DE HOMOLOGAGCAO
. . . %m_:“‘“” CHAPA COMPOSTA
According to his law LNEC makes de Assessment of the Conformity of i cuepsetsons
construction products not covered by: S —

HOMOLOGACAO COM CERTIFICACAQ

DECISAO DE HOMOLOGAGAO
© presente Documento de Homologago, mbmd o nos termos do disposto no artigo 178 do Regulamento Geral das Edificagbes

* Portuguese Standards or European Standards adopted in Portugal. e e S o e e S s i

alma resistente, destinada ao revestimento de coberturas e produrida pela empresa ALAO - Revestimentos Metslicos, 5.4

O Laboratéric Macional de Engenharta Civil (LNEC) emite um parecer técnico favordvel relativamente 3 CHAPA COMPOSTA
ISOTERMICA descrita na secg3o 1 deste Documento de Homologagao, d@ﬂequeseveﬂﬁqnemasseg intes condigbes:

« aempresa ALAGO, $.A. mantém a constancla das condices de produgdo, nomeadamente através do controlo da pradugao em
féibrica, sintetizado na seccio 3;

« o campa de aplicaglo da chapa compiisita respeita as regras descritas na secgdo 2,

* Not holding an European Technical Assessment (ETA). Az@;;f‘:“;;;r"mmz mwm:m::”:‘:;;m m:m:;.m
* Not subject to mandatory certification by other legal regulation, as is ":w“""”j;mm
currently the case of steel products for reinforced and prestressed oo
Cotey AL AR
reinforced concrete. e

LNEC issues an Agrément certificate (“Documentos de Homologac¢ao - DH”) — first DHs published in 1963
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However an Agrément certificate (“Documento de Homologac¢ao - DH”) is specific for a certain product

a belong to a particular client (manufacturer or other)

LABORATORIC NACIONAL
DE ENGENHARIA CIVIL

OCUMENTO DE HOMOLOGACAO

To open the possibility of any innovative product to come to the Portuguese market "~

‘;_'—‘-""““‘“ CHAPA COMPOSTA
e ISOTERMICA
FF\;“"*"P' CHAPAS METALICAS COMPOSITAS
PARA COBERTURAS
In an a bsence ﬂprﬂﬂmrﬁkjlmnwlabmlﬂlmlnnniﬂi&Mm)mﬁ
DH devee ser LNEC [www.inec pt).
HOMOLOGAGAO COM CERTIFICAGAO
E 485 - 2016 _ _
LABORATORIO NACIONAL DECISAO DE HOMOLOGAGAO
DE ENGENHARIA CIVIL Clists
of a sta n d a rd s (AN © presente Documento de Homologagdo, elaborado nas termos do dispasto o artigo 17 do Regulamento Geral das Edificagbes
- s odo il s da CHAPA COMPOSTA ISOTERMICA o hepes d s tvanizade do .45 el spesate como
E S P E C I F I c AC AO LN Ec U SR (U] émﬁmummu“; 2 mmmag:nnemmep-mm pela empresa ALACO - Revestimentns Mms A
155K 0BT O-8552 © Laboratério Macional de Engenharia Chal [meq emite um parecer tdcnico favordvel relativamente & CHAPA COMPOSTA
Documentagho normativa ISOTERMICA descrita na secgo 1deste desde que s seguintes condigdes:
ALACD, 5.A mantém a constni s de pr h através do conurslo om
. f.ibnﬂ sintetizado na seccio 3;
LNEC pu bllShed GUIA PARA A UTILIZACAO DE MATERIAIS _ i sioorurtsimiosprinfoirlabeeocr R
PROVENIEN'[ES DE RESIDUOS DE CONSTRUCAO A wnilizaco desta chapa fica ainda condicionada pelas disposs ! eda romatha
E DEMOLIGAO EM PREENCHIMENTO DEVALAS T et oot coricni . oien
SETEMERO DE 2016 i fabrica b peniddico do LNEC, pr o da presente
’ . . . [Este Docl i 3 2024, icitag: LNEC.
the so called LNEC’s Specifications T ot i e i R
AMBITO Lishoa e Laboratério Nacional de Engenharia Civil, em outubro de 2019

A presente Especificagao LNEC fomecs recomendages e estabelece requisitos minimeos para a utiizagio de materizis provenientes da reslduos
de comstrugio @ demolicio (RCD) em preenchimento da valas. Estes reslduos resultam de obras de construg3o, de reabilitagio e de demaliclio

I'(4 oL° ~ ” de edificios. de infraestruturzs de trareporte ow de outras estrutures de engenharia civil
E S p e c I l ca ca o L N E c As aplicagbes destes materiais com ligantes hidréulicos ou outros ficam excluldas desta Espacificacio. O CONSELHO DIRETIVO
Gty ARBAOINR.

GUIDE FOR THE USE OF MATERIALS RESULTING GUIDE POUR L'UTILISATION DE MATERIAUX Carlos Pina
FROM CONSTRUCTION AND DEMOLITION PROVEMANT DE DECHETS DE CONSTRUCTION ET Presidente
WASTE IN BACKFILL OF TRENCHES DE DEMOLITION EN REMBLAYAGE DES TRANCHEES

OBJET

Which is open to a Product area
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LNEC’s Specifications - E (especificacoes LNEC)

LNEC’s specifications are intended:

For guidance on the proper choice of
construction materials and processes

as support documentation for certification of
products, processes or services

as support to national legislation
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LABORATERID NACIOHAL
DE ENGEMHARLA CIVIL

ESPECIFICACAO LNEC

Decumentacio normatha

GUIA PARA A UTILIZAGAO DE AGREGADOS
RECICLADOS GROS505 EM BETOES
DE LIGANTES HIDRAULICOS

Ertn EpecFicasio sl w ndetid » Gipecfioacio LIGC © 472000

GUIDE POUR LUTILISATION DES GRAMULATS
RECYCLES GROS DANS LES BETONS

QBJET
Ce docurnent etablit les exipences minimums gue les ranulats recydes
pros objet de la nanme EM 12620 doteent satisfaire paur beur utiisatian
dans b= béton.

IMDICE Pag.
1 OBECTD 1
2 REFEREMOLAS MORMATIVAS 1
31 ENQUADRAMENTO GERAL 2
31  Prooessamenta e armarenaments dos residuns
die constnucsa e demalicsa, 2
32 Condkies perls de utllimagda 2
33 Aspectosamb z
34 Reacplo sloalis-mlio 3
4 CLASSIFICACAD DOS AGREGADDS e e 3
5 PROPRIECADES E REQUISITOS MINIMOS oo 3
& REGRAS DEAPLICACAD 3
Bl  AprepadesrecidsdosARBledRB2 3
62 ApepadesreccadesARC_ 1
T CONTROLO DA QUALIDADE 1
E  BIELIDGRAFLA 1
1 OBJECTO

A presente Expecificacaa fomece recomendagbes @ estabeleca
requisttias minimas para a utilzacio de agregados recidados
grossas abrengldes pela norma NP EM 12620 no fabrco de
beties de ligantes hidraulicos.

05 agregadas recidados @ que s2 refere esta Especificacao
provem de residucs de ochras de construgdo, reabilitagzo e
demolican de edifidos ou outras estnuturas de engenhana ovil,
adlante designados por residuos de construgas e demoligin
Esta Espedficagio f= parte de um conjunta de especificages
LMEC - E 471, E 472 E 473 £ E 474 - que estabelece as condigles
de utllizagiade materlals provenientes de reslduos de constrsg 3o
edamoligie em obras de engenhana dvil

& IR

| E 471- 2008
CISiB
atps | A
COU 6313276913122 004 B{0E1.74)

155N OBT{-BEC2

DEZEMERD DE 2009

GUIDE FOR THE USE OF COARSE RECYCLED
AGGREGATES IN-CONCRETE

SCOPE
This document establishes the minimum requirements that te coarse
reryded azgrepates covered by EN 12520 miust comply with in ordier 1o
Eee uged In concrete.

2 REFEREMCIAS MORMATIVAS

Mesta Especificagao & feita referenda aos seguintes documentas
nomnathos:

EM ©33-1:1397+A1-2005 — Tests for gaometrical propertles of
apgregates. Part 1: Determination of partide ke distribution.
Sleving methcd.

EM 923-3:1907+A1:2003 - Tests for geometrical propertles of
apgregates. Part 3: Detenmination of partide shape. Flakiness
Indx.

[EHM B33-11-2008- Tests for geometrical propertiesof aggregates.
Part 11: assHication test far the constituents of coarse recyded
aperegate.

EM 1097-2-1988+4 1:2006 - Tests for mechankzal and physical
propertles of apgregates. Part 2: Methods for the detemmination
of resistance to fragmentation.

EM 1087-62000+A12005 - Tests for mechanical and physical
properties of aggregates. Part & Determination of partide
denstty and water abeorption.

EM 136&7-4:2008 - Tests for thermal andweathering properties of
appregates. Part 4 Determination of drying shrinkape.

EM T44-1:2003 — Tests for chemical properties of aggregates.
Part 1: Chemical analysis.

EN TW44-5:2006 - Tests for chernical properties of apgregates.
Part 5 Determination of acld soluble chloride slts.

EM TW44-6:2006 - Tests for chemical propertles of apgregates.
Part & Determination of the Influence of recyded agarapate
entract on the initizl setting time of cement.

[EN 12457-4:2002 - Characterisation of waste Leaching. Complince
test for leaching of granularwasta materals and dudges. Part 4:
Oz stage batch test at liquid ta solid ratk of 10 Lkg for materals
with partide stze below 10 mim (without or with ste reduction).
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E 483-2016 is in the scope of the present workshop
Resilient pavements for sustainability

GUIDE FOR THE USE OF RECYCLED AGGREGATES
FROM RECLAIMED ASPHALT FOR UNBOUND
ROAD PAVEMENT LAYERS

SCOPE

The present LNEC Specification provides recommendations and defines
minimum requirements for the use of recycled aggregates with proportions
of reclaimed asphalt greater than 30 %, covered by EN 13242+A1, in unbound
pavement layers (base and sub-base), taking also into consideration EN 13285.

The recycled aggregates referred to in this Specification come from
maintenance, rehabilitation and demolition of road and airport pavements and
other paved areas. These aggregates consist of milled or crushed pavement
layers, and may be applied singly or in combination with recycled aggregates
or with natural aggregates.

Theapplications of these materialswith hydraulic binders or other are excluded
from this Specification.
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E 483 - 2016
LABORATORIO NACIONAL
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ESPECIFICACAO LNEC

E 155N 087 0-8552
Documentagda narmativa

GUIA PARA A UTILIZACAO DE AGREGADOS
RECICLADOS PROVENIENTES DE MISTURAS
BETUMINOSAS RECUPERADAS PARA CAMADAS
NAO LIGADAS DE PAVIMENTOS RODOVIARIOS

SETEMBRO DE 2016

AMBITO

A presente Espedfiegdo LMEC fomece recomendacbes e estsbelece requisitos minimos para a utilzagdo de agregados recidados com
proporgles de misturas betuminosas recuperadas superiones & 30%, abrangidos pela EM 13242441, em mmadas ndo ligadas (base e sub-bass)
de pavimentaos redovidnios, conforme previsto na EMN 13285.

Oz agregados reciclados a que se refere esta Espedfiegao provEm de obras de conservagsio, reabilitago e demolicio de pavimentos rodovisrios
& aeroportuanios & de outras areas pavimentadas. Estes agregados reddados 530 constituldos por misturss betuminosas britadas ou fresadas
das camadas de pavimentos, podendo ser apliedos Eoladaments ou combinados com outros agregadas reciclados ou com sgregados naturais.
M= aplicaghes destes materiais com ligentes hidréulicos ou outros fiam exduldas desta Especificagao.

-ready

Route for the incorporation of Innovative products in work constructions

GUIDE FOR THE USE OF RECYCLED AGGREGATES
FROM RECLAIMED ASPHALT FOR UNBOUMND
ROAD PAVEMENT LAYERS

SCOPE

The present LMEC Specificacion prowides rec r|r|='-:.=Jm and defines
FTUMAMILIT FEqUIFEMENTS o the U Tecyciad SPRTegsIes WILh Proportions
aof reclaimed asphalz greater than 30 %, oo ¥ EM 13242+A1, Inunbound
pEvEMmEnt layers (base and sub Jﬂell:l'F alsn LD coskeranon BN 13285
The recycled apgrepates referred 10 In this Spedfication come from
EEnance, renabiliLon and demaolition of Fosd and alfpon pEvemants and
5 CONGIST O HIIIE\IEF Crushed pavement
i may be applied urat. OF 1N COMDINITHN With FeCyded Spmepaes
arwith naniral appregaes
The applicELonsof these materkalsw ITh hydrau i DINders of OTher 2re ey ced
from thiss Specificaion

Infraestruturas
A IR

de Portugal

GUIDE POUR LUAPPLICATION DES GRAMNULATS
RECYCLES RESULTANT DE MELANGES BITUMIMEUX
RECYCLEES POUR DES COUCHES DE CHAUSSEES
MOM LIEES

OBJET
Cene Spedfication LNEC préseme des. [EcomImandations e1 Swbi ks

exdgences minimales pour Iunlisaro
de Te‘.é' A0 DOUminewe reompe

BDPOMUSEINes er TaUules 10nes pavees. Ces SprEgEIS S0
des materiaw granulalnes [OVENSNT o ITalsage ou du CONCEssage ¢ rerrooes
DNTImiNELE 08 Coud s e ONAUsEES, SUSCEDUDEES TR urilises seuls ol en
COFMBINAISON SWeC ('SUITes Pranulars FROyCks ou SWer oes Branulars nanrets.

Les applicarions de cg LET|3L0E e Oes llanTs iydrauliques ou O 3Lsres sont
exciues de cere Spadficaion.
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Route for the incorporation of Innovative products in work constructions

LABORATORIO NACIOMAL

Under the CPR Products not covered by an European Harmonized standard @ SraNcaAIA A

may obtain the CE marking through a voluntary process

Under EOTA LNEC is a designated Technical Assessment Body (TAB) for
different products areas including:

Product area 12 — Road equipment — Circular fixtures

Product area 23 — Road construction products

And publishes an European Technical Assessment (ETA) document which is used by
the manufacturer or Notified Body for the following CE marking steps

TECNICO
LISBOA

IVERSIDADEIE

’- ﬁ*} LABORATORIO NACIONAL
-\ LUSOFON A onswmooumummy DE ENGENHARIA CIVIL

de Portugal

" Infraestruturas g IR

LABCRATORIO MACIOMNAL DE ENGENHARIA OVIL, | F.
fer. da Braedl 107 100066 LIS20A - PORTUGAL
phonec [357) 21 844 30 00 - fae: (351 21 E44 3011
e-mail: Inecghines ok - waeas Inec pt

European Technical Assessment

English trarelatian prepared by LKEC, original versicn in Portoguese lmguage

Trzde name of the construction product
Desigracdo comerdial do procuza de consTucso

product family to which the construction
product belongs

Familia deprodines 3 quea produre de comrugs)
e ence

Manufacturer
Fabricante

Manufacturing plants)
instalagnes de fabvice

This European Technical Assessment
contains
A presente Avaliaa0 Teonics EUranea contam

This European Technical Assessment Is

Issued In accordance with Regulation

(EU) Mo. 305/2011, an the basis of

A presente Avaliaao Teonica £ Uropela & emitica

:::h'godoﬂ!gdaﬂmm [UE) 2 305720, com
ENg

temiber af

W
" -
* ar
¥ *

gk

wwwoeotaeu

ETA16/0872
of 31/01/2017

I35M 21833382

LUSO MANUAL/SCREED BRANCO

Road marking procuct

white thermoplasucwith premie glass beads requiring drop-on
materfals 1o be usad on waffic areas

Type | produc, 1o be used on asphalt surfaces

FrocLio para manE s rodiana

Termoplasics branco com péralas dewidro Incorparada: e profecso
shmuftanes de peroias oe widho pars aplicafso em sess e rafege
Frodutods oo |, para Se ceads 8 pavimentas benminess

WOIICACOR - Produtes de Sinallrecde Rodoviara, Lda.
Zona Industrizl de Olg, Lote B17

3770-066 O3

Awelro

Portugal

W VOURBCOrCom

Zona Industrizl dz &3, Lot B17
ITO-066 00

Avera

Portugal

& pages Including 1 annex which farms an incegral partof this
ESSRESMENT
5 pagiias, incluings 7 amexa que far pare dests avallagao

European Assessment DoCument (EAD) Mo, 230011-00-0106
Road Marking Products, edition Ocrober 2013
Documano e valagds Furopay [EAD) ne 23007 1-00-0706 Road Marking
Froduor, edipda de oumbo de A1 5
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LABORATORIO NACIONAL
DE ENGENHARIA CIVIL

LAEDRATORID MACIOMAL DE ENGENHARLA CIVIL, . P.
Av.do Brasil 101 » T00-DES LISBOA « PORTUGAL
phone: (351) 21 244 30 00

e-malk lnecginec pr - www inec pt

ETA provide information about:

The description of the product

European Technical Assessment

Intende use

Trade name of the construction product
Pe rfo rm a n Ce Designacio comercial do produto de construcao
Product family to which the construction
product belongs
Familia de produtos s que o produto de comstrugio
pertence

Factory Production Control

Manufacturer
Fabricante

Involvement of a Notified Body in the Assessement and
verification of constancy of performance — CE marking

Manufacturing plant(s)
Instalagtes de fabrico

This European Technical Assessment
contains
A presente Avaliagio Técnica Furcpeia comtém

But importante information related with the application onsite is not included

This European Technical Assessment Is
Issued In accordance with Regulation
(EU) No. 305/2011, on the basls of

A peesente AvalizgSo Técnica Furopeia & emitids
a0 abrigo do Regulamento [LE) n.? 205/ 2011, com
base no

- UNIVERSIDADE ™ I'_J/EB&RG/\J’\(I')&LC'){&%%I/?LNAL .[IESCEIS\IO“/:XO ' Infraestruturas ”R
2° LUSOFONA  sscmmoomuamn de Portugal

English ranslazion prepared by LMEC; orginzl version in Poruguese language

Mermber of

&% 4
i *
* *
* L

oy

WWWLEaTa el

ETA 23/0004
of 20/02/2023

S5M 2183-3362

ASSALOSA, ASSALOSA BLANCA

Imverted Roof Kits based on extruded polystyrene insulation
[KPS) with cement mortar protective finishing

Kits para isolame: ﬁ to
com solamento
e profeqao super

ico de coberturas invertidas
ireno expandido extrudido (XPS)

! de argamassa de cimento

ASFALTOS DEL SURESTE, SA
Pacheca de Abajo, 1

30740 - 5an Pedro del Pinatar
Murcia

Espanha

Plant GZ, Portugal

8 pages, Including 1 annex which forms an Integral part of this
assessment

8 pdginas, incluindo T anexo que faz parte desta avaliagao

European Assessment Docurment (EAD) Mo. 041827-00-0401:
Kits made of Insulation boards with protective finishing

for Invertad roofs

Documents deAvaliagas Fwapey (FAD) n® 041827-00-0407: Kits para

solamento térmico de coberturas invertidas com placas de solamento

e protec3o supe ficial

VIKEN 10
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In order to provide additional information over CE marking products LNEC

LNEC issues an Application Document (“Documento de Aplicacao — DA”) LABORATORIO NACIONAL
DOCUMENTO DE APLICACﬂO szaasmm

mz | (an)

Applicable to CE marking products covered by SRR orrmmeiasaring [
an harmonized standard or a an ETA & T caeims [
- ICEIETAgE O AT MARCO DE 2023

0 presente Documento de A plicacao anula e substitul o DA 108, de fevereiro de 2020.
& stteardo da valkdada dasta Documento de Aplicagdo deve servenficada no portal do LMEC (werw Inac.pt).

L] L] o
D f I h I d d O presente Documnento de Aplicacdo (DA), de cardcter woluntdrio, define as caracteristicas da membrana MORTERPLAS PARKING,
oc u m e nts o a vo u nta ry n at u re t at m a I n y a I m e to p rOVI e produzida pela empresa SOPREMA IBERIA, S.LU., e estabeleca as condigdes de execucio e de utilizagio do revestimento de camada
dnica MORTERPLAS PARKIMG para impermeabilizagéo de coberturas.

O laboratéric Macional de Engenharia Civil {LMEC) emita um parecer técnico favorivel relativaments ao revestimento de
impermeszbilizagio de coberturas executado com a membrana MORTERPLAS PAREING, descrita na secgio 1do presente Documento
de Aplicacio, desde que se verifiguem as sepuintes condigdes:

additional information to CE marking prOdUCtS promOting +  aemprasa SOPREMA IRERIA, 5.1 U mantém a constincia das condicdes de producio que permite a aposicio da marcagio CF 3

membranz, nomeadamente stravés de um edaquado controlo da produgdo em fébrica sintetizado na secgio 3;
+ ocampo de aplicagio do revestimento respeita as regras descritas na secgio 2;
+  aexecugdo em obra e a manutens3o do revestimento respeitam as regras descritas, respetivamente, nas secgies S e £,

Este Documento de Aplicacio & vilido até 28 de feversiro de 2025, data e validade do D& 108 com certificaciio, podendo ser

durability and proper application in construction works e ot oo g NRE

O LMEC reserva-se o direito de proceder b suspensio ou ao cancelamanto deste Documento deAplicagio caso ocorram situaghes que
o justifiguem, nomezdamante perante qualquer facto que ponha em divida a consténcia da qualidade dos produtas.

Lisboa e Laboratério Macional de Engenharia Civil, e margo de 2023.

O COMSELHO DIRETVO

\J!mn (oS

Laurz Caldeira
Prasidente
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LNEC activity to promote the use of innovative sustainable materials in construction projects

LNEC Application Document (DA) and Agrément certificate (DH)

Reception of the
products at the
construction site

Measures to ensure a Performance achieved

proper execution of by tests conducted
the works & under CE marking or

Identification and
assurance of quality

of the product
Operations to ensure additional tests carried

durability out by LNEC & Approval
by LNEC

Description of the

product Experimental evaluation
Application in works

Field of application Performance evaluation Reception tests

Maintenance and
repair Observation of

Factory Production constructions in service

Control
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LNEC activity to promote the use of innovative sustainable materials in construction projects

Prefabricated timber, steel External Thermal
or concrete building units Insulation Composite Load-bearing panels

System ..

Some Products
assessed or being
under assessed
by LNEC

insulated inverted flat roof

|
|
|
|

&% : TECNICO ' =
oy vnivirsioaDs LABORATORIO NACIONAL LISBOA Infraestruturas < ”Rm VI KE N

% LUSOFONA  cuommoomummsn de Portugal FYLKESKOMMUNE



Iceland [Pd]:' be
Liechtenstein _ready ::32::;::?3
sustainability

Norway grants

LNEC activity to promote the use of innovative sustainable materials in construction projects

Two units of LNEC ensures the coordination and testing support for assessing innovative products

- - \
/Construction Quality Unit (NQC) /It -
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LNEC in 2022 - some Figures

32 laboratories (12 Accredited based on

EN ISO/IEC 17025)

LNEC is Designated Institute for Flow Rate and Flow
Speed of Liquids(international recognition awarded

by the BIPM).

Integrated Quality Management System (since 2013)

Human resources
~ 160 persons (~ 25% with PhD)
~1100 testing methods

~21 000 tests per year
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Products certification

LNEC Quality control
la bgr.a’.cories: Conformity
Activities Assessment Methods development

& validation

Applied Metrology &
Measurement traceability
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Large

experimental
infrastructures
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Seimic Engineering — 3D shaking table

Facility on which the models to be tested are placed and fixed, has the shape of a
triangular prism with the following characteristics:

dimensions 6.4 x 5.6 m?;

maximum capacity of 40 tons;

three independent orthogonal axes;
displacements controlled actively, passively
restricted rotation (torsion bars);
frequency range of 0 to 40 Hz.

The infrastructure supports consultancy, research and innovation studies to assess
the seismic vulnerability of important structural systems or components (e.g.,
buildings and bridges) using performance-based methodologies with previously
defined design objectives and performance requirements.
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Hydraulic Metrology Infrastructure

UHM laboratory performs calibration and metrological
testing of standards, measuring systems and
equipment, this activity being particularly focused on
the measurement of flow rates and pressure
magnitudes, and presenting the operational capabilities
as follows:

¢ volumetric flow rate < 0.500 m3/s;

e mass flow rate < 400 kg/s;

e nominal diameter < DN 400;

e maximum allowable operating pressure (PMA) <1.0
Mpa.e

Primary measurement of mass flow and volumetric flow for close conduits.

4 calibration lines from DN 80 to DN 400, and large range of fluid velocity.

Calibration of several types of flow meters: electromagnetic, ultrasonic doppler, turbine, etc.
Hydrodynamics studies (performance, losses, ...)

&%,
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Thank you for
your attention
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