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Abstract

We study the influence of the data quality on tloeusacy of parameter identification for inhomogeugeo
concrete. The surface of the concrete may diffet assult of either intentional action (decorat@rrepair) or
the interaction of initially homogeneous concretghwthe environment. Non-destructive evaluationtioé
concrete surface layer is vital to monitoring theegrity of concrete structures and preventingrthiegversible
damage. We use the methodology (also used for dretincture recovery) of multichannel analysis wface
waves as the non-destructive testing (NDT) toothia civil engineering domain to characterize thectete
surface layer. The procedure consists of the géoarand reception of surface waves within the negl
frequency band. Then, the phase velocity dispersi@macteristic is extracted and used as inputfdatsolving
the inverse problem to obtain the variation ofshear wave velocity as a function of the sampletdep

Two aspects of data quality are considered: compéss in the frequency or wavelength domain andracyg.
In the former case, the efficiency of identificatis studied for variable ranges (in the frequencyavelength
domains) of the dispersion curve of the fundamemtatle of the surface wave. The role of data acguisc
evaluated through comparison of the identified peat@rs using experimental and appropriate syntdet.

To perform these studies, cuboidal models of inhgen@ous concrete composed of two layers of differen
classes of concrete are prepared. During expergnsutface wave signals are acquired within a feaqy range
of 35 kHz to 160 kHz using a non-contact ultrasanitomated scanner, which enables quick and preigjsal
recording, avoiding concrete surface modificatiomough the use of the coupling agent. Experimetisglersion
curves are obtained using the Slant-Stack transftom The synthetic data are obtained from thet&ni of the
Thomson-Haskell model. The inversions are performsittg the in-house software CLOUD and tested and
validated on the multilayer model samples. Thesdatfor the optimum wavelength intervals of thepdirsion
curves are proposed: the lower wavelength limik d, and the upper wavelength liniit, = 3.5d, where d is the
thickness of the top layer. The consequences abwarg the intervals are thoroughly studied, angarpand
lower limits are determined both for experimentad @ynthetic data. It is shown that the efficientynversion
depends on both wavelength limits and accurachetiata.

Keywords. Surface waves, concrete, surface layer, dispersion, inversion, non-contact measurements,
identification.

1. Introduction

In inhomogeneous concrete structures, the outer laydifferent from the rest of the material
as a result of either intentional action or thestiattion of an initially homogeneous material
with the environment. The former case applies tocoete structures covered by a layer of
concrete or another material for decoration orefmair or renew the surface. In the latter case,
the influence of humidity, temperature (particujan cases of relatively low temperatures),

chemical and biological factors induce changefefsurface layer properties, causing the
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