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Abstract; Aiming at the problems of poor stability, large deformation and unreasonable support design of
broken roof, the anchorage string group structure is proposed based on numerical simulation, and the anchorage
string group structure and its mechanical mechanism are analyzed. By establishing the mechanical plane model of
anchorage string group structure, the calculation formula of anchorage thickness of adjacent anchorage string is
obtained. In order to study the supporting effect of different anchorage thickness of anchorage string group
structure, four different anchorage string group structures are designed. In this paper, taking the rectangular
tunnel as an example, four support schemes with different bolt spacing of 1 200 mm, 1 000 mm, 800 mm and
600 mm are designed, corresponding to four different anchor string structures. Through the comprehensive
analysis of numerical simulation and support cost, it is concluded that the spacing of 800 mm is the optimal
support scheme, and the group structure of partially intersecting anchor strings is the most reasonable structure.
At the same time, the design of bolt support should be based on the specific geological characteristics of the
roadway and the site production conditions to determine a reasonable group structure of anchor string.
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