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INTRODUCCIO
INTRODUCCION
INTRODUCTION

[CA]

Els materials solids presenten, en general, una bona transmissio actistica. Aquesta trans-
missié depén de la seva rigidesa, gruix, homogeneitat i especialment si presenten forats
o altres discontinuitats internes.

Els ultrasons han demostrat, des de fa anys, la seva capacitat per a inspeccionar interna-
ment elements constructius solids i detectar defectes interns que alteren aquesta trans-
missid, com poden ser: bombolles, oclusions, imperfeccions, impureses, delaminacions,
fissures ocultes, etc.

El seu avantatge és que son portatils, insonors (la freqiiéncia sonora emesa es troba fora
del rang audible) i no destructius.

[ES]

Los materiales sélidos presentan, en general, una buena transmision acustica. Esta trans-
mision depende de su rigidez, grosor, homogeneidad y especialmente si presentan aguje-
ros u otras discontinuidades internas.

Los ultrasonidos han demostrado, desde hace anos, su capacidad para inspeccionar in-
ternamente elementos constructivos sélidos y detectar defectos internos que alteran esta
transmision, como pueden ser: burbujas, oclusiones, imperfecciones, impurezas, delami-
naciones, fisuras ocultas, etc.

Su ventaja es que son portatiles, insonoros (la frecuencia sonora emitida se encuentra fue-
ra del rango audible) y no destructivos.

[EN]

Solid materials generally have good acoustic transmission. This transmission depends on
its rigidity, thickness, homogeneity, and especially if they present holes or other internal
discontinuities.

Ultrasounds have shown, for years, their ability to internally inspect solid constructive ele-
ments and detect internal defects that alter this transmission, such as bubbles, occlusions,
imperfections, impurities, deaminations, hidden fissures, etc.

Their advantage is that they are portable, insonorous (the voiced frequency emitted is out-
side the audible range) and non-destructive.
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PRINCIPIO TECNICO DE FUNCIONAMIENTO

PRINCIPI TECNIC DE FUNCIONAMENT @

OPERATIONAL PRINCIPLE

pagina web INCOSUM

http://www.incosuma.

es/pruebas-ultrasoni-
cas-hormigon/

viquipedia - wikipedia -

https://en.wikipedia.
org/wiki/Ultrasonic_tes-
ting

https://en.wikipedia.
org/wiki/Ultrasonic

transducer

A - pagina web INCOSUMA - INCOSUMA’s webpage

[CA] Introduccio general al principi de funcionament, tipologies i usos
[ES] Introduccion general al principio de funcionamiento, tipologias y usos
[EN] General introduction to the principle of operation, typologies and
uses

wikipedia

[CA] Explicacio de com funciona la inspecciéo mitjancant ultrasons i els
seus pros i contres

[ES] Explicacion de como funciona la inspeccion mediante ultrasonidos y
Sus pros y contras

[EN] Explanation of how ultrasound inspections work and their pros and
cons

[CA] Explicacio concreta sobre el funcionament del palpador que emet
els ultrasons (sensor ultrasonic)

[ES] Explicacion concreta sobre el funcionamiento del palpador que emite
los ultrasonidos (sensor ultrasénico)

[EN] Concrete explanation about the operation of the transducer emitting
ultrasounds (ultrasonic sensor)
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https://web.archive.org/web/20220131234333/https://en.wikipedia.org/wiki/Ultrasonic_testing
https://web.archive.org/web/20220131234333/https://en.wikipedia.org/wiki/Ultrasonic_testing
https://web.archive.org/web/20220131234333/https://en.wikipedia.org/wiki/Ultrasonic_testing
https://web.archive.org/web/20210124184149/http://www.incosuma.es/pruebas-ultrasonicas-hormigon/
https://web.archive.org/web/20210124184149/http://www.incosuma.es/pruebas-ultrasonicas-hormigon/
https://web.archive.org/web/20210124184149/http://www.incosuma.es/pruebas-ultrasonicas-hormigon/
https://web.archive.org/web/20220316125417/https://en.wikipedia.org/wiki/Ultrasonic_transducer
https://web.archive.org/web/20220316125417/https://en.wikipedia.org/wiki/Ultrasonic_transducer
https://web.archive.org/web/20220316125417/https://en.wikipedia.org/wiki/Ultrasonic_transducer

CARACTERISTIQUES TECNIQUES
CARACTERISTICAS TECNICAS
TECHNICAL SPECIFICATIONS

O

manual d’usuari - manual de usuario - user manual

https://www.screenin-
geagle.com/Downloads/
Pundit%20Lab_Opera-
ting%20Instructions
Spanish_high.pdf

[CA] Fitxa técnica de I'aparell, aixi com consideracions i explicacio del
seu funcionament a nivell d’'usuari

[ES] Ficha técnica del aparato, asi como consideraciones y explicaciones
de su funcionamiento a nivel de usuario

[EN] Technical sheet of the device, as well as considerations and expla-
nations of its operation at user level

pagina web del fabricant - pagina web del fabricante - manufacturer’s website

https://www.screenin-

geagle.com/es/pro-
ducts/pundit-lab+

[CA] Amb caracteristiques técniques de I'aparell
[ES] Con caracteristicas técnicas del aparato
[EN] With technical details of the device

descarrega de programari - descarga de programario - software download

https://www.screenin-
geagle.com/en/down-
load/

videos - videos - videos

youtube.com/watch?-
v=x_7BKHNjhmo

[CA] Programari per a descarregar Punditlink Setup V2.4.4 (Windows)
[ES] Programario para descargar Punditlink Setup V2.4.4 (Windows)
[EN] Software to download Punditlink Setup V2.4.4 (Windows)

[CA] Video del fabricant

Breu demostracio de I'iis de Pundit Lab

[ES] Video del fabricante

Breve demostracion de la utilizacion de Pundit Lab
[EN] Manufacturer’s video

Brief practical demonstration of Pundit Lab’s use

Guia d’us de la Biblioteca de 'ETSAV: Aparell ultrasons

4



https://web.archive.org/web/20220331204310/https://www.screeningeagle.com/es/products/pundit-lab+
https://web.archive.org/web/20220331204310/https://www.screeningeagle.com/es/products/pundit-lab+
https://web.archive.org/web/20220331204310/https://www.screeningeagle.com/es/products/pundit-lab+
https://web.archive.org/web/20220331203822/https://www.screeningeagle.com/Downloads/Pundit%20Lab_Operating%20Instructions_Spanish_high.pdf
https://web.archive.org/web/20220331203822/https://www.screeningeagle.com/Downloads/Pundit%20Lab_Operating%20Instructions_Spanish_high.pdf
https://web.archive.org/web/20220331203822/https://www.screeningeagle.com/Downloads/Pundit%20Lab_Operating%20Instructions_Spanish_high.pdf
https://web.archive.org/web/20220331203822/https://www.screeningeagle.com/Downloads/Pundit%20Lab_Operating%20Instructions_Spanish_high.pdf
https://web.archive.org/web/20220331203822/https://www.screeningeagle.com/Downloads/Pundit%20Lab_Operating%20Instructions_Spanish_high.pdf
https://web.archive.org/web/20220331204559/https://www.screeningeagle.com/en/download/
https://web.archive.org/web/20220331204559/https://www.screeningeagle.com/en/download/
https://web.archive.org/web/20220331204559/https://www.screeningeagle.com/en/download/
http://youtube.com/watch?v=x_7BKHNjhmo
http://youtube.com/watch?v=x_7BKHNjhmo

NORMATIVA
NORMATIVA @

REGULATION

UNE-EN 12504-4:2006 / 2015-05-06 / vigent - vigente - current

[CA] Assajos de formigo en estructures

Part 4: Determinacio de la velocitat dels impulsos ultrasonics
www.une.org [ES] Ensayos de hormigdn en estructuras

Parte 4: Determinacion de la velocidad de los impulsos ultrasénicos
[EN] Structural concrete testings

Part 4: Determining the speed of ultrasonic impulses

UNE-EN IS0 22232-2:2021 / 2021-09-15 / vigent - vigente - current

[CA] Assajos no destructius. Caracteritzacio i verificacio de I'equip d’exa-
men per ultrasons. Part 2: Palpadors

[ES] Ensayos no destructivos. Caracterizacion y verificacion del equipo de
examen por ultrasonidos. Parte 2: Palpadores

[EN] Non-destructive testings. Ultrasonic test equipment characterization
and verification. Part 2: Transductors

www.une.org

PNE-EN 12504-4 / en tramitacio - en tramitacion - being processed

[CA] Assajos de formigo en estructures

Part 4: Determinacio de la velocitat dels polsos ultrasonics

[ES] Ensayos de hormigbn en estructuras

Parte 4: Determinacion de la velocidad de los pulsos ultrasénicos
[EN] Concrete trials in structures

Part 4: Determining the speed of ultrasonic pulses

www.une.org
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https://web.archive.org/web/20220331210110/https://www.une.org/encuentra-tu-norma/busca-tu-norma/norma?c=N0035266#:~:text=12504%2D4%3A2006-,Ensayos%20de%20hormig%C3%B3n%20en%20estructuras.,velocidad%20de%20los%20impulsos%20ultras%C3%B3nicos.
https://web.archive.org/web/20220331210230/https://www.une.org/encuentra-tu-norma/busca-tu-norma/norma/?c=N0066578c%3DN0066578
https://web.archive.org/web/20220331214453/https://www.une.org/encuentra-tu-norma/busca-tu-norma/proyecto?c=P0052530

POSIBLES APLICACIONES

POSSIBLES APLICACIONS @
POSSIBLE APPLICATIONS

en control d’obra - en control de obra - in site control

1. [CA] Comprovacio de I'homogeneitat i uniformitat del formigo
[ES] Comprobacion de la homogeneidad y uniformidad del hormigon
[EN] Concrete homogeneity and uniformity comprobation

[CA] Prediccio de la resisténcia a compressio del formigo
[ES] Prediccion de la resistencia a compresion del hormigon
[EN] Concrete compression-resistance prediction

en rehabilitacio - en rehabilitacion - in rehabilitation

1.

[CA] Mesurament de la profunditat d’esquerdes superficials o internes
[ES] Medicion de la profundidad de grietas superficiales o internas
[EN] Depth measurement of shallow or internal cracks
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CASOS (ACCES OBERT)
CASOS (ACCESO ABIERTO)
CASES (OPEN-ACCESS)

O

metodologies - metodologias - methodologies

Métodos de END me-
diante ultrasonidos
para caracterizar la
durabilidad del mortero

Ultrasonic testing of

concrete structures

Advancement on the
nondestructive evalua-

tion of concrete using

transient elastic waves

[CA] Estudi de diferents métodes per a estimar la durabilitat dels mor-
ters, segons I'analisi de la seva porositat

[ES] Estudio de diferentes métodos para estimar la durabilidad de los
morteros, segun el analisis de su porosidad

[EN] Studies of different methods for estimating the durability of mortars,
according to analysis of their porosity

[CA] Cas-tipus de I'aplicacio d’ultrasons en un testeig del formigo
[ES] Caso-tipo de la aplicacion de ultrasonidos en un testeo del hormigon
[EN] Type-case of the application of ultrasounds in concrete test

[CA] Introducci6 als avancos en I'ambit de I'avaluacio del formigo per
ultrasons

[ES] Introduccion a los avances en el ambito de la evaluacion del hormi-
gon por ultrasonidos

[EN] Introduction to developments in the field of ultrasound concrete-eva-
luation

comportament del material - comportamiento del material - material behaviour

Prediction of Concrete

Compressive Strength
by Means of Combined
Non-Destructive Testing

Caracterizacion de

materiales cementicios

mediante la dispersion
ultrasonica

[CA] Analisi d’'un meétode per a determinar la capacitat a compressio del
formigo mitjancant ultrasons

[ES] Analisis de un método para determinar la capacidad a compresion
del hormigdn mediante ultrasonidos

[EN] Analysis of a method for determining concrete compression capabili-
ty using ultrasounds

[CA] Tesis sobre la determinacio de la qualitat material del formigé i du-
rabilitat, mitjancant I'is d’ultrasons

[ES] Tesis sobre la determinacion de la calidad material del hormigon y
durabilidad, mediante el uso de ultrasonidos

[EN] Thesis on determining the material quality of concrete and durability,
using ultrasound
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https://web.archive.org/web/20220120085258/https://www.ndt.net/article/ecndt02/220/220.htm
https://web.archive.org/web/20220120085258/https://www.ndt.net/article/ecndt02/220/220.htm
https://web.archive.org/web/20220120085258/https://www.ndt.net/article/ecndt02/220/220.htm
https://web.archive.org/web/20200709022034/http://digital.csic.es/bitstream/10261/6966/1/ult10.pdf
https://web.archive.org/web/20200709022034/http://digital.csic.es/bitstream/10261/6966/1/ult10.pdf
https://web.archive.org/web/20200709022034/http://digital.csic.es/bitstream/10261/6966/1/ult10.pdf
https://web.archive.org/web/20200709022034/http://digital.csic.es/bitstream/10261/6966/1/ult10.pdf
https://web.archive.org/web/20200709022034/http://digital.csic.es/bitstream/10261/6966/1/ult10.pdf
https://web.archive.org/web/2/https://digital.csic.es/bitstream/10261/18629/3/TesisDoctoral.pdf
https://web.archive.org/web/2/https://digital.csic.es/bitstream/10261/18629/3/TesisDoctoral.pdf
https://web.archive.org/web/2/https://digital.csic.es/bitstream/10261/18629/3/TesisDoctoral.pdf
https://web.archive.org/web/2/https://digital.csic.es/bitstream/10261/18629/3/TesisDoctoral.pdf
https://web.archive.org/web/20220331220515/https://www.scientific.net/AMR.894.77
https://web.archive.org/web/20220331220515/https://www.scientific.net/AMR.894.77
https://web.archive.org/web/20220331220515/https://www.scientific.net/AMR.894.77
https://web.archive.org/web/20220331220515/https://www.scientific.net/AMR.894.77
https://web.archive.org/web/20220331220114/https://reader.elsevier.com/reader/sd/pii/S0041624X97000966?token=80FEC0D415D658B122721596C8D42F8C7B686E99A013F6D1C1B33A924CBFE1C99D51A4ACFF457FBB59CCB5271B2C6547&originRegion=eu-west-1&originCreation=20220331215936
https://web.archive.org/web/20220331220114/https://reader.elsevier.com/reader/sd/pii/S0041624X97000966?token=80FEC0D415D658B122721596C8D42F8C7B686E99A013F6D1C1B33A924CBFE1C99D51A4ACFF457FBB59CCB5271B2C6547&originRegion=eu-west-1&originCreation=20220331215936
https://web.archive.org/web/20220331220114/https://reader.elsevier.com/reader/sd/pii/S0041624X97000966?token=80FEC0D415D658B122721596C8D42F8C7B686E99A013F6D1C1B33A924CBFE1C99D51A4ACFF457FBB59CCB5271B2C6547&originRegion=eu-west-1&originCreation=20220331215936
https://web.archive.org/web/20220331220114/https://reader.elsevier.com/reader/sd/pii/S0041624X97000966?token=80FEC0D415D658B122721596C8D42F8C7B686E99A013F6D1C1B33A924CBFE1C99D51A4ACFF457FBB59CCB5271B2C6547&originRegion=eu-west-1&originCreation=20220331215936

CASOS (ARTICULOS DE ACCESO ABIERTO)

CASOS (ARTICLES D’ACCES OBERT) @

CASES (OPEN-ACCESS JOURNALS)

rehabilitacio - rehabilitacion - rehabilitation

Técnicas de ultrasoni-
dos aplicadas al recono-
cimiento “in situ” de dis-
continuidades visibles
en soleras de hormigon
armado

Use of ultrasonics to

follow crack growth

[CA] Explicacio de técniques d’ultrasons per a detectar esquerdes visibles
a soleres de formigo armat executades in-situ

[ES] Analisis experimental sobre el reemplazo de ladrillos ceramicos (da-
nados) y su posible adaptacion con los productos actuales

[EN] Explication of ultrasound techniques to detect visible cracks in rein-
forced concrete slabs executed in-situ

[CA] Mostra de I'lis dels ultrasons per a monitoritzar el creixement de les
esquerdes (visibles o internes) del formigo

[ES] Muestra del uso de los ultrasonidos para monitorizar el crecimiento
de las grietas (visibles o internas) del hormigon

[EN] Use of ultrasounds to monitor growth of (visible or internal) cracks in
concrete
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https://web.archive.org/web/20220331222543/https://www.sciencedirect.com/science/article/abs/pii/S0041624X97001297?via%3Dihub
https://web.archive.org/web/20220331222543/https://www.sciencedirect.com/science/article/abs/pii/S0041624X97001297?via%3Dihub
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812
https://web.archive.org/web/20200920085425/https://upcommons.upc.edu/handle/2117/2812

