
Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

16th International Conference on Civil and Architectural Engineering (ICCAE-16)
IOP Conf. Series: Earth and Environmental Science 1530 (2025) 012022

IOP Publishing
doi:10.1088/1755-1315/1530/1/012022

1

A Comparative Study on Blast Resistance of
Traditional/Developed Lightweight Protective Layers

Sherif M. Elamash1, Ahmed Shawky2, Mohamed A.E.M. Ali 3 and Mohamed Rashad 4∗

1M.Sc. Student, Officer in the Egyptian Armed Forces, Cairo4911010, Egypt, Email:
sherifelamash@gmail.com
2Associate Professor, Department of Civil Engineering, Military Technical Collage,
Cairo11865, Egypt, Email: Ashawky@mtc.edu.eg
3Associate Professor, Department of Civil Engineering, Military Technical Collage,
Cairo11865, Egypt, Email: mali7@mtc.edu.eg
4Assistant Professor, Department of Civil Engineering, Military Technical Collage,
Cairo11865, Egypt, Email: mohamed.rashad@mtc.edu.eg
*Corresponding author: mohamed.rashad@mtc.edu.eg

Abstract. This study introduces and numerically evaluates an improved
lightweight reinforced concrete (RC) sandwich panel designed for enhanced
blast resistance. The proposed panel features a unique core configuration com-
prising double helical springs and a steel plate, offering superior energy ab-
sorption compared to traditional sand-core sandwich panels. Using finite ele-
ment modelling (ANSYS AUTODYN), the dynamic response of the RHSHR
panel under free air blast loads is analyzed and compared with traditional
designs, focusing on deformation behavior, failure modes, and overpressure
mitigation. Results demonstrate that the RHSHR panel significantly reduces
blast-induced overpressure transmission by approximately 89% while main-
taining structural integrity, highlighting its potential for protective applications
where lightweight and blast-resistant materials are critical, such as military and
civil defense structures. The findings provide valuable insights for advancing
blast-resistant construction technologies.
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