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Design Method for Actively Adjust Internal Force of Tunnel Assembly
Lining Constructed with Mining Method

GAO Xin', WANG Xuelei', LI Qingfei’, REN Shuoying', SHEN Yixuan'
(1. Qingdao Huanghai University, Qingdao, Shandong, 266427, China;
2. China Railway Liwyuan Group Co. ,Lid. , Tianjin 300308, China)

Abstract; The use of prefabricated assembly technology to innovate the existing in-situ casting process can significantly
promote the concept of green, low-carbon, and environmentally friendly construction in underground engineering, with
significant social, engineering, and economic benefits. Based on the single-hole double-line railway tunnels with min-
ing method , an innovative assembly lining design method that actively adjusts internal forces is proposed. Through nu-
merical analysis, the values of the rotational stiffness of prefabricated joints, the circumferential block scheme of the
assembly lining, and the longitudinal assembly method are deeply analyzed. The research results show that the active
adjustment of internal force design method has the dual advantages of significantly improving the distribution of internal
forces in the assembly lining and increasing the safety factor of dangerous sections. With the continuous increase of
joint rotational stiffness, the dangerous control section shifts from the inverted vault to the vault top, and the upper limit
of joint rotational stiffness that can ensure force safety is 50 ( MN « m)/rad; Taking into account the convenience of
lifting and transportation as well as the reliable quality of joint waterproofing, it is advisable to prioritize the use of a
"3 +3" symmetrical block method in the circumferential direction of the tunnel; When assembling the lining along the
longitudinal direction using the through seam method, the safety performance is superior to the staggered seam assembly
method, and the control of tunnel deformation and joint angle is inferior to the staggered seam assembly method. From
the perspective of operational stability and engincering durability, the staggered seam assembly method is preferred.

Keywords: prefabricated lining; actively adjust internal force; rotation stiffness; block divided scheme; as-

sembling method ; safety factor
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