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FRACTURE OF WOOD UNDER THERMO-VISCO-HYDRO-MECHANICAL LOADINGS

. The aim of this paper is to investigate the effect of T and MC changes on wood fracture properties, focusing on crack driving forces, such as viscoelastic energy release rate during the humidification process.

Results and analysis

Mixed-mode crack growth analysis coupling mechanical and thermal loads in orthotropic MMCG (Mixed Mode Crack Growth) wood-based specimen is conducted through an incremental finite element approach [START_REF] Moutou Pitti | Generalization of T and A integrals to time-dependent materials: analytical formulations[END_REF]. The main goal of this specimen is to provide the stability of crack growth by giving the decrease of the energy release rate during the process. This fact induces simultaneously the possibility to separate the fracture process and viscoelastic effect in order to know more precisely the impact of time-dependent in the durability and the collapse of wood material. The effect of Thermo-Visco-Hydro-Mechanical (TVHM) loading coupling with viscoelastic effect is shown in wood material for all mixed mode configurations. In this case, Fig. 1 illustrates the impact of T effects on the viscoelastic Gv in opening (a) and shear (b) modes for different moisture content rate under the fiber point saturation. This result confirms also the efficiency of the model to show the sensitivity of MC when the T increases significantly. The evolutions of Gv vs. crack length for various MC rates are presented in Fig. 2. We note that the sensitivity of Gv is more important in the case of mode II; also, Gv increases when MC increases as confirmed by some experimental results posted in the literature [START_REF] Phan | Mixed-mode fracture in a quasi-brittle material: R-curve and fracture criterion -Application to wood[END_REF]. 

Conclusions

In the coming works, the Griffith criteria will be introduced in order to perform automatic crack growth process by using critical time and dichotomy method. Also, the impact of drying process will be introduced in order to take into account the mécanosorptive effects. At the end, the numerical results will be compared to experimental data in order to validate the THVM routine.

Figure 1 .

 1 Figure 1. Effect of temperature variation (∆𝑇) on energy release rate (Gv) in mixed mode configuration for various moisture content: Opening mode part (a), Shear mode part (b).

Figure 2 .

 2 Figure 2. Effect of moisture content (MC) variation on energy release rate (GV) vs. crack length during heating process: ΔT = 10° C (a), ΔT = 30° C (b).
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