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Research on the collaborative stress characteristics and construction optimization of initial
support and secondary lining in tunnel construction
Jin Yucheng Yang Yingqiang
Gansu Fifth Ring Road Engineering Co., Ltd.

[Abstract] In order to solve the problems of structural cracking and insufficient bearing efficiency caused by the
lack of coordination between initial support and secondary lining forces in tunnel engineering, a mountainous
highway tunnel was taken as the engineering background. Through a combination of on—site monitoring,
indoor testing, and numerical simulation, the collaborative force characteristics of initial support and secondary
lining under different construction conditions were systematically studied, revealing the internal force
transmission law and deformation coordination mechanism of the support structure. Research has shown that
the synergistic force eftect of initial support and secondary lining is significantly influenced by the surrounding
rock level, support timing, lining thickness, and contact interface characteristics; When the timing of secondary
lining construction lags behind the completion time of initial support by 7—10 days in Class III-1V surrounding
rock tunnels, the collaborative bearing coefficient can reach 0.72—0.85, which is 23% —31% higher than the
traditional construction plan; When the interface bonding strength reaches 1.2 MPa or above, it can effectively
avoid interface slip failure. Based on the research results, a construction optimization plan of "rock classification
adaptation support parameters+dynamic adjustment of construction timing+interface strengthening treatment”
was proposed. After engineering practice verification, the implementation of the optimization plan reduced the
maximum settlement of the tunnel structure by 18% —25%, the incidence of lining cracks by more than 60%,
and the overall bearing efficiency of the support structure increased by 28%, providing theoretical basis and
technical support for safe and efficient construction of tunnel engineering.
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