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Influences of Strengthening on Mechanical Response of Water-rich Loess Tunnels

SUN Zhijie', YUAN Jie?, SU Zhongming', XUE Xiaohui', ZHAO Ziyang'
(1. Key Laboratory of Highway Construction & Maintenance Technology in Loess Region Shanxi
Transporiation Research Institute , Taiyuan , Shanxi 030006, China;

2. China State Construction Infrastructure Co. , Lid., Beijing 100044, China)

Abstract: Taking a water-rich loess tunnel as an example, the FEM software was adopted to simulate the influence of dif-
ferent strengthening methods on mechanical response of tunnel surrounding soil (seepage field and stress field and defor-
mation field) in water-rich loess tunnel excavation. The influence of flow field characteristics and displacement field char-
acteristics caused by variation of grouting-reinforcement structure permeability coefficient in ordinary water level was also
analyzed. The results show that the permeability coefficient of grouting-reinforcement structure play an important role in
the seepage path, pore water pressure and seepage velocity. It also has impacts on the displacement of surrounding rock .
Therefore designs of grouting-reinforcement structure of water-rich loess tunnel should consider impacts of seepage-stress
coupling effect. First, the waterproofing effect of grouting-reinforcement structure should be considered, otherwise, it will
avoid the pore water pressure increasing by increase of waterproofing effect of grouting-reinforcement structure and the soil
shear strength will reduce.
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