Highlights
· Different post-construction parameters of a horseshoe-shaped tunnel are investigated. 
· The Mohr-Coulomb (MC) model significantly underestimates the ground and lining response as compared to the Hardening Soil (HS) model.
· Ground topography significantly influences the ground and lining responses.   
· A significant increase in the transverse and longitudinal influence zone is observed when ground topography is considered in the analysis. 
· The use of appropriate material properties, model, and construction methodology predicts the post-construction parameters with reasonable accuracy.   

