
25th International Symposium on Military Aspects of Blast and Shock 

MABS25, The Netherlands, 2018 

 

P134 

 

PENETRATION PROTECTION CONCEPTS USING HIGH 

STRENGTH CONCRETE 
 

K.W. Kang1, S. Teo1, K.Q. Tan1, J.Y. Lim1, C.C. Seah1, W. Riedel2 

 
1Defence Science and Technology Agency, 1, Depot Road, Singapore 109679, 

Singapore 
2Fraunhofer Institute of High-Speed Dynamics, Ernst-Mach-Institut, Eckerstraße 4, 

79104 Freiburg, Germany 

 

Key words : Penetration - High Strength Concrete - Deformable - Modelling - 

Experiments 

 

High Strength Concrete (HSC) has been shown to possess more superior resistance 

against penetration as compared to Normal Strength Concrete (NSC). In addition, 

compared to Ultra High Performance Concrete (UHPC), the option is economically 

more viable as such concrete mixes are mostly non-proprietary. A research 

programme was initiated to build a predictive numerical modelling framework to 

develop protective concepts using HSC. Deciding that the RHT concrete model is a 

suitable constitutive model to predict structures under impact and dynamic loading, a 

HSC mix has been characterised to generate the suitable material parameters for the 

model. The validity of the constitutive model was demonstrated through comparisons 

with small and large scale penetration tests which were conducted in this same 

research programme. The large scale penetration tests also showed that HSC has the 

capability to yield a more significant dwelling of deformable projectiles at impact as 

compared to NSC targets. Compared to the NSC thickness required to prevent 

perforation, the use of HSC can yield more than 30% reduction in thickness. In 

addition, the performance of HSC and NSC targets under oblique impact scenarios 

was also studied. 

 

 


