
 

Accepted Manuscript

Geometrical scaling effect for penetration depth of hard projectiles
into concrete targets

Y. Peng , H. Wu , Q. Fang , Z.M. Gong

PII: S0734-743X(18)30220-3
DOI: 10.1016/j.ijimpeng.2018.05.010
Reference: IE 3108

To appear in: International Journal of Impact Engineering

Received date: 10 March 2018
Revised date: 21 May 2018
Accepted date: 27 May 2018

Please cite this article as: Y. Peng , H. Wu , Q. Fang , Z.M. Gong , Geometrical scaling effect for
penetration depth of hard projectiles into concrete targets, International Journal of Impact Engineering
(2018), doi: 10.1016/j.ijimpeng.2018.05.010

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.ijimpeng.2018.05.010
https://doi.org/10.1016/j.ijimpeng.2018.05.010


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

3 

Highlights 

 Replica scaling law holds true for DOP in rigid projectile penetrations as long as the scaling is done 

strictly, and the coarse aggregate with invariant size could account for the non-scaling effect in 

DOP found in penetration tests and empirical formulae. 

 A 3D mesoscopic finite element model for concrete target is developed, and the influences of cement 

strength, aggregate strength, volume fraction of aggregate on the non-scaling effects of projectile 

penetrations are numerically studied. 

 The non-scaling effect in DOP for different concrete targets with the same magnitude implied by the 

empirical formulae and the always held scaling law in the (semi-)analytical models may be 

unreasonable. 

 A semi-analytical model for DOP prediction is proposed by further considering the non-scaling 

effect. 
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