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Résumé

Avant d’être excavé, le massif rocheux est jusqu’alors en état d’auto-équilibre. Après excavation,
ce massif voit son équilibre perturbé et s’ensuit alors une convergence du massif. L’objet de ce travail
est de voir quelle serait l’influence d’un pré-soutènement de type voûte parapluie sur la convergence
d’un tunnel à faible hauteur de recouvrement.

Pour y parvenir, un cheminement progressif a été suivi, au cours duquel les résultats de la
méthode convergence-confinement de Marc Panet ont d’abord été analysés. Ensuite, l’influence d’un
soutènement a été analysée. Et enfin, dans un calcul axisymétrique, l’influence de la voûte parapluie
a été analysée.

Les résultats obtenus à la fin de l’analyse montrent que la voûte parapluie telle qu’elle a été
modélisée numériquement a un fort impact sur la convergence du massif, réduisant celle-ci à quelques
dixièmes de millimètres seulement. Cependant, ces résultats invitent à la prudence car il semble-
rait que la convergence calculée par ce calcul axisymétrique soit trop dépendante de la rigidité
circonférentielle de la voûte parapluie. Dans le but de représenter au mieux l’influence d’une voûte
parapluie, il apparâıt donc qu’un modèle 3D serait plus adapté.

Abstract

Before excavation, the rock mass is in a state of self-equilibrium. After excavation, this equili-
brium is disturbed, leading to convergence of the surrounding ground. The aim of this study is to
assess the influence of a pre-support system, specifically an umbrella vault, on the convergence of a
tunnel with shallow overburden.

To achieve this, a step-by-step approach was followed. First, the results of the convergence-
confinement method developed by Marc Panet were analyzed. Next, the influence of support systems
was studied. Finally, in an axisymmetric analysis, the impact of the umbrella vault was evaluated.

The results obtained at the end of the analysis show that the umbrella vault, as it was numerically
modeled, has a significant impact on the convergence of the rock mass, reducing it to just a few
tenths of a millimeter. However, these results should be interpreted with caution, as the calculated
convergence in the axisymmetric model appears to be overly dependent on the circumferential stiffness
of the umbrella vault. To better represent the influence of an umbrella vault, a 3D model seems to
be more appropriate.


