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Summary: �e design of aeronautical structures made of composite materials is limited by 
airworthiness requirements which are more restrictive than those ones applicable to metal structures 
(EASA AMC 20-29).
For this reason, the current design approach of civil aircraft, in compliance with the certification 
requirements, is based on very expensive experimental tests and the application of knock down factors 
to the material strength properties. �e last one leads to oversized structures.
�e sensitivity of composite materials to low energy impact damage is very critical.  �e conventional 
design is based on the assumption of existence in the structure of impact damage, called BVID (barely 
visible impact damage), detectable by means of visual inspection.
In the last decade a lot of research activities, based on the use of information given by structural health 
monitoring systems (SHM), have been performed. �ese systems, ensuring a monitoring of the impact 
damage and the identification of damages of lower size respect to that one based on visual inspection 
(BVID), would allow the use of allowable material strength higher than the classical ones. �erefore 
the use of SHM could lead to design lighter structures in comparison to those ones obtained by the 
conventional design.
�e numerical test case, presented in this paper, consists of a composite stiffened panel critical at 
strength and representative of a typical upper panel located at wing root of a civil aircraft belong to CS 
23 category.
In the paper it is shown the comparison of the results in terms of panel weight saving between the 
use of conventional design rules, and the use of new design rules that take into account information 
obtained by SHM system (from a design point of view the last one involves a deletion of knock down 
factor due to BVID). Afterwards, a sensitivity analysis of the weight of the panel was performed for 
different values of the allowable strength design, i.e. BVID knock down factor, in order to take into 
account the reliability of SHM.
�e structural sizing was performed by means of linear analyses in stand-alone (no FEA) approach 
using the commercial code Hypersizer® ver. 7.0.
�is work provides useful information in terms of the potential weight reduction achievable by using 
SHM systems. A significant reduction of the panel weight would already be obtainable with no large 
increases of the design allowable strength compared to the traditional one affected from BVID knock 
down factor.
Further the results show the sensitivity of the reduction of the structural weight respect to tolerances 
regarding design geometrical constrains. 

�ese activities have been developed within the context of the project SMAF funded under the National Programme 
for Aerospace Research (PRORA).




