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Collapsing prediction of broken rocky tunnel and adjustment of step excavation method

YANG Zhigang' XIAO Bogiang' YANG Zhao' CHEN Peishuai' > TIAN Hongming’

(1. €CCC Second Harbour Engineering Co. Lid Wuhan 430040 China; 2. School of Highway Chang an University Xi‘an

710064 China; 3. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071  China)
Abstract:  Tunnel collapsing is a common engineering accident in broken rocky tunnel excavation which mainly occurred in
the working face of tunnel and rock section without supporting. Timely construction method adjustment and advanced collapsing
prediction are the effective methods to avoid the accidents. With a collapsing tunnel as the case the process of collapsing predic—
tion and adjustment of construction method are proposed. Firstly the collapsing prediction needs to be carried out against rock
section without supporting. The upper step height can be assessed by arch rock stability theory and the span limit of tunnel can be
determined. The analysis results can be verified by numerical calculation method and then a reasonable step number can be se—
lected. Secondly the initial prediction of tunnel working face should be carried out based on geological sketch and numerical cal-
culation are used to carry out secondary assessment. In the light of the important influence of core soil on the stability of tunnel
working face the necessity of method of reserved core soil in step excavation is analyzed. The collapsing prediction and upper
step limit vector calculation method based on arch rock stability theory and the working face stability analysis method based on
geological sketch and numerical calculation are proposed.

Key words: collapsing prediction; reserved core soil; three steps excavation method; tunnel excavation




