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Discussion on Method for Analysing Construction Disturbance in Highway Tunnel

XU Chong-bang
(Research Institute of Highway, Ministry of Transport, Beijing 100088, China)

Abstract: In order to quantitatively study the influence of construction disturbance on the stability of tunnel
engineering, by using theoretical analysis and numerical calculation, the factors that are closely related to
construction disturbance are analyzed, and the minimum construction disturbance analysis method and its
relationship with the stability of tunnel engineering are constructed. The tunnel displacement evaluation
indicator reflecting the influence of construction disturbance is established by using vault subsidence and
surrounding convergence, and the value ranges of vault subsidence and surrounding convergence are given
according to the specification. The evaluation method and the expression of surrounding rock self-bearing
capacity considering the inheritance ability of surrounding rock to the original rock stress and the safety state
of surrounding rock are proposed, and the evaluation area of the self-bearing capacity of surrounding rock is
given. The safety factor of the existing tunnel lining is revised, and the evaluation indicator of the safety
degree of the tunnel lining reflecting the influence of construction disturbance is put forward. The
comprehensive evaluation formula of the minimum disturbance of tunnel construction, which is determined by
the evaluation indicators of tunnel displacement, surrounding rock self-bearing capacity and lining safety
degree, is established, and the corresponding relationship between the degree of tunnel construction

disturbance and the tunnel stability state as well as the grading criterion are given. Finally, the 2 construction
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methods for Jinjishan Tunnel in Fuzhou airport second-phase expressway project are compared by the proposed

minimum disturbance analysis method. The result indicates that the tunnel can be stable during the

construction using both double-side drift method and CRD method, the disturbance degree of double-side drift

method is less than that of CRD method, thus the use of double-sided drift method in tunnel construction is

more conducive to the stability of the tunnel than the CRD method.

Key words: tunneling engineering; construction disturbance analysis method; finite element strength

reduction method ; tunnel displacement; surrounding rock self-bearing capacity
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