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Supporting effect of fiber shotcrete hardening on
tunnel surrounding rock

HOU Wei', ZHANG Luchen®* , WANG Zifang', WANG Pengcheng’ , WANG Xiuwei’
1. Shandong Hi-Speed Infrastructure Construction Co. ,Lid.  Jinan 250013, China;
2. School of Transportation and Civil Engineering, Shandong Jiaotong University , Jinan 250357, China;
3. School of Qilu Transportation , Shandong University, Jinan 250100, China

Abstract; To solve the problems, such as easy cracking, low strength and unclear supporting function, of
shotcrete in procedure of tunnel construction by NATM, a new alkali-free liquid accelerator is developed. The
paste setting time and mortar strength are measured. Polypropylene coarse fibers are added into shotcrete to
carry out mechanical properties experimental study. Considering the hardening rule of shotcrete, using universal
distinct element code ( UDEC) method, the supporting effect of shotcrete on tunnel surrounding rock is
analyzed. The results show that the alkali-free liquid accelerator can effectively reduce the setting time and
decrease the later strength loss of shotcrete, the addition of polypropylene coarse fiber can effectively improve its
strength and toughness. Considering the hardening process of fiber shotcrete with time, the shoterete spray layer
can relief pressure, which is conducive to the stability of support structure. Adding polypropylene coarse fiber
and the developed alkali free liquid accelerator can effectively improve the strength and toughness of shotcrete ,
and can better support the shotcrete lining structure on the surrounding rock of the tunnel. Therefore,
polypropylene coarse fiber shotcrete has a wide application prospect in tunnel construction with high in-situ
stress and large deformation.

Keywords : fiber shotcrete; tunnel engineering; alkali-free liquid accelerator; surrounding rock support; spray
layer hardening ; UDEC
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