
[bookmark: _GoBack]The VERTEX project (Modeling and experimental validation of composite structures in complex solicitations), funded by French national research agency, proposes to develop a methodology for analysis and general validation of aeronautic composite structure. The size of the tests specimens is about 500 x 500 mm2. The choice of this scale allows a unique positioning at the structural details level and can handle a wide range of fundamental problems. Moreover, the innovation of VERTEX is to propose a method of analysis or validation by static tests under complex loading compression / tension / shear [1] which leads to a dialogue between experiments, theory and numerical simulation. This is a necessary step towards Virtual Testing methodology that will enable significant economic gains and a reduction in design cycle aircraft or other composite structure of new generation.
Here are treated more specifically the problems of large cracks propagations in composite structures. Tests on large notches specimens were completed under shear, traction and combined loading on the Vertex Machine ([2] and Fig. 1) followed by multiaxial path called “envelope curves”. 
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Fig.1: The VERTEX Multiaxial Machine at ICA
The idea of envelope curves is that, in order to validate the sizing of an area or to answer a given problem (large notches, impact damages), it is possible to perform a load path using the VERTEX methodology at a percentage of the first failure load for which the structure remains undamaged. Here, the percentages used are 0.33, 0.5 and 0.66 which represents respectively the limit loads; the ultimate load and more. The loading path required by the test results is bilinear (Fig. 2). At this stage of the development of VERTEX, the path will be determined from the displacements of the jacks obtained for the first failures. At the end of the test the structure was checked by tomography to validate the absence of any damage at the tip of the notches. 
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Fig. 2: Failure modes represented by the F.E. model of the insert.
The next step will be to replace the experimental values shown in Figure 2 by  Predictive Virtual Testing and to make only one validation test. The VERTEX approach and the principles of envelope test methodology open the way towards multiple perspectives leading to savings in cost and lead time in the certification process for aeronautical products. They contribute to perspectives of savings in testing and to the de-risking the designs at lower pyramid scale level, earlier in the process and at cheaper price. The contribution of VERTEX should ultimately lead to a significant reduction in the number of design loops and the cost of certification of aeronautical structures. 
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