Accepted Manuscript

Penetration Resistance of Ultra-High-Strength Concrete Protected with Layers
of High-Toughness and Lightweight Energy Absorption Materials

Ruizhe Shao, Chengqing Wu, Zhongxian Liu, Yu Su, Jian Liu, Gang Chen,

Shenchun Xu
PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

COMPOSITE
STRUCTURES

S0263-8223(17)32204-3
https://doi.org/10.1016/j.compstruct.2017.11.038
COST 9104

Composite Structures

15 July 2017
27 September 2017
14 November 2017

Please cite this article as: Shao, R., Wu, C., Liu, Z., Su, Y., Liu, J., Chen, G., Xu, S., Penetration Resistance of Ultra-
High-Strength Concrete Protected with Layers of High-Toughness and Lightweight Energy Absorption Materials,
Composite Structures (2017), doi: https://doi.org/10.1016/j.compstruct.2017.11.038

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.compstruct.2017.11.038
https://doi.org/10.1016/j.compstruct.2017.11.038

Penetration Resistance of Ultra-High-Strength Concrete Protected
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¢ Institute of Systems Engineering, Academy of Engineering Physics, China.

Abstract: Aluminium foam has advantages of excellent shock absorption, cyclic utilization, and
lightweight. Ultra-high-molecular-weight polyethylene (UHMWPE) fibre has a low density, a
high specific strength, a high modulus and a great capability in energy absorption. Steel wire
mesh has high toughness and elongation properties and has a good effect on energy-absorption.
In the present study, UHMWPE fibre, steel wire mesh and aluminium foam were used to protect
ultra-high-strength concrete (UHSC) targets to resist DT300 high-strength alloy-steel projectile
penetration with. striking velocities from 550 m/s to 800 m/s. High-speed impact tests on
normal-strength concrete were also conducted for comparison. Testing results including failure
mode, depth of penetration (DOP), crater dimensions and damage area of protected concrete,
indicate -that the new composite material protective cover has an outstanding performance in
shock wave absorption, especially in reducing crack propagation and debris spatter of protected
ultra-high-strength concrete, as well as increasing the deviation angles of projectile terminal
ballistic trajectory. It is a successful demonstration of anti-penetration properties research for

new concrete COI’IlpOSitC structures.
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