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“Ansys HFSS software has proven to be a valuable tool in the 
development of a novel ground-penetration radar inspection 
methodology for reinforced aerated autoclaved concrete (RAAC) to 
survey the challenging end-bearing regions of panels as part of our 
large, publicly funded IUK RAAC IMPACT Program at the MTC.”  

— Dr. Joshua Elliott 
Technology Manager, M&NDT / The Manufacturing Technology 
Centre (MTC)
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CASE STUDY

 / Using Ansys HFSS Software To Understand Ground-penetrating Radar Scans

Ground-penetrating radar (GPR) is often used to survey reinforced concrete beams, but the region supported 
by a load-bearing wall often cannot be accessed without resorting to destructive methods. Assessing this 
load-bearing length and identifying rebar locations without causing damage to the plank is crucial. The 
challenge was set to find a method of surveying this hidden region using GPR. The funding for this work was 
provided by Innovate U.K. (Project 161047 2023/24 Pulse, MTC RAAC 
Program).

 / Challenges

A reliable NDT approach for surveying reinforced aerated autoclaved concrete 
(RAAC) was required. The Manufacturing Technology Centre (MTC) planned to 
apply an angled GPR sensor to examine if there was a way to nondestructively 
survey this hidden load-bearing region. However, the signals gained proved difficult 
to interpret. Ansys HFSS high-frequency electromagnetic simulation software 
was used to simulate angled-beam GPR scans, systematically removing specific 
structural features to identify all the signals present to determine the optimal 
wedge design and configuration to support successful scan interpretation.

 / Technology Used
• Ansys HFSS™ high-frequency electromagnetic simulation software 

 / Engineering Solutions
• The MTC used HFSS software in time-domain reflectometry mode with a 

modal wave port excitation to simulate a GPR sensor scanning the structure 
under investigation. 

• They then repeated the simulation for multiple sensor positions. 

• The MTC plotted the resulting traces as a false color image (using MATLAb) 
to simulate a standard GPR scan. 

• They systematically removed features within the scanned structure to see 
which responses corresponded to which artifact in the simulated scan.

 / Benefits
• Problematic and confusing signals were identified by sequentially removing 

features from the model. 

• Methods were derived to either eliminate or control problematic signals. 

• The ability of an angled GPR sensor to investigate the load bearing region of 
a plank was assessed. 

• Methods of improving the device were found and implemented. 

• The novel application can be extended to other construction installation types. 

Figure 1. An angled GPR sensor scanning 
the load-bearing end of a reinforced 
concrete plank supported by a wall

Figure 2. HFSS simulation of 
electromagnetic waves passing 
from the wedge into the plank

Figure 3. A false color composite image 
of simulated GPR scans for different 

geometric configurations used to identify 
individual signal components

http://www.ansys.com
https://www.ansys.com/products/electronics/ansys-hfss
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When visionary companies need to know how their world-changing ideas will perform, 
they close the gap between design and reality with Ansys simulation. For more than 50 
years, Ansys software has enabled innovators across industries to push boundaries by 
using the predictive power of simulation. From sustainable transportation to advanced 
semiconductors, from satellite systems to life-saving medical devices, the next great 
leaps in human advancement will be powered by Ansys.

Ansys and any and all ANSYS, Inc. brand, product, service and feature names, logos and 
slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the 
United States or other countries. All other brand, product, service and feature names or 
trademarks are the property of their respective owners.

Visit www.ansys.com for more information.
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 /Company Description

established in 2011, the Manufacturing Technology Centre (MTC) is a leading independent research and technology organization (RTO) 
at the forefront of manufacturing innovation. It combines the power of pioneering mindsets with inspired engineering excellence to 
positively impact society, ensuring progress prevails across industries. The MTC partners with businesses that require breakthrough 
innovative solutions to major societal and industrial challenges that they or others cannot or will not solve.

For further details on the inspection methodology for identification of features within Reinforced Autoclaved Aerated Concrete (RAAC) 
roofing planks, an open access peer reviewed journal is accessible at: https://doi.org/10.1016/j.conbuildmat.2024.138528
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