Accepted Manuscript "

An investigation into the railway ballast dielectric properties using different GPR
antennas and frequency systems

Fabio Tosti, Luca Bianchini Ciampoli, Alessandro Calvi, Amir M. Alani, Andrea f
Benedetto 4
Pl S0963-8695(16)30313-9

DOI: 10.1016/j.ndteint.2017.10.003

Reference: JNDT 1924

To appearin:  NDT and E International

Received Date: 24 December 2016
Revised Date: 2 September 2017
Accepted Date: 8 October 2017

Please cite this article as: Tosti F, Bianchini Ciampoli L, Calvi A, Alani AM, Benedetto A, An investigation
into the railway ballast dielectric properties using different GPR antennas and frequency systems, NDT
and E International (2017), doi: 10.1016/j.ndteint.2017.10.003.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ndteint.2017.10.003

10

11
12

13

14

15

16

17

18

19

20

21

22

23

An Investigation into the railway ballast dielectric properties using different GPR antennas and

frequency systems

Fabio TOST¥, Luca BIANCHINI CIAMPOLI? Alessandro CAL\VA, Amir M. ALANI! Andrea

BENEDETTC

School of Computing and Engineering, Universitywéést London (UWL), St Mary's Road, Ealing, Londois BRF,
UK e-mail: Fabio.Tosti@uwl.ac.uk (*Correspondingtaar); Amir.Alani@uwl.ac.uk
’Department of Engineering, Roma Tre University, Vi4to Volterra 62, 00146, Rome, Italy e-mail:

luca.bianchiniciampoli@uniroma3.it; alessandro.i@luniroma3.it; andrea.benedetto@uniroma3.it

Abstract

This paper presents an investigation into theiv@atielectric permittivity of railway ballast uginground-
penetrating radar (GPR). To this effect, the expental tests are carried out using a containerh@oeylate
material) of the 1.5 x 1.5 x 0.5 m dimensions. G&ems equipped with different ground-coupled and
coupled antennas and central frequencies of 600 MHD) MHz, 1600 MHz and 2000 MHz (standard and
low-powered antenna systems) are used for testiqgppe. Several processing methods are appliedier o
to obtain the dielectric permittivity of the ballas/stem under investigation. The comparison ofrésellts

identify critical factors as well as antennas aedt@al frequencies most suited for purpose.

Keywords: Ground-penetrating radar (GPR); Railway ballasinfestructive testing; Antenna frequency;

Antenna systems; Relative dielectric permittivity.
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