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Axial force analysis of soil nailing wall support for deep foundation

pit of subway in soil-rock combination stratum

WANG Ke, WANG Lifeng, WEI Kang., SHOU Lingchao

(School of Civil Engineering and Architecture, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to probe into the mechanical characteristics of soilnailing wall support in a
deep foundation pit of subway in a binary soil-rock combination stratum, the axial force of
soilnailing wall support was studied through on-site monitoring, theoretical analysis and finite
element numerical simulation by taking the Jinhua subway deep foundation pit Qintang Station
as the background. First, according to the analysis of the monitoring results, the axial force

distribution of soil nails along the nail length direction was obtained: in a clay layer with
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relatively poor soil quality, the axial force of soil nails along the nail length direction is
distributed in the form of large in the middle and small at both ends; in the rock and soil layer,
the axial force of soil nails is mainly concentrated near the nail head, with relatively smallaxial
force. Second, the fitting results show that the most dangerous slip surface of the slope has an
inflection point near the rock surface. Finally, the analysis of MIDAS GTS NX finite element
software reveals that the maximum axial force of soil nailing develops approximately linearly
with the change of rock surface height. Therefore, for the soil-rock combination binary
formation, the depth distribution of the rock surface is different: when the rock surface is close
to the ground surface, the soil nailing reinforcement can be appropriately adjusted or the
number of soil nailing can be reduced according to the characteristics of the passive force of the
soil nailing wall; when it is far away, the length of soil nails and the number of soil nailing can
be appropriately increased. The results show that the soil nailing support in the soil-rock binary
stratum can play a good role in supporting the soil at the soil-rock interface, and provide a
certain reference for the subsequent design and construction of foundation pit projects with
similar geological conditions.

Keywords: soil-rock combination; the rock surface; axial force of soil nailing; critical slip surface;

finite element
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Table 1 Basic physical and mechanical parameters of soil layer
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Fig. 1 Geological profile and axial force monitoring layout
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Table 2 Statistics of maximum axial force of soil nail in each excavation stage
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Fig.3 Axial force distribution of soil nail measured
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Fig. 4 Distribution of soil nail axial force along nail length
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Table 3 Structural calculation parameters
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Fig. 6 Axial force distribution of soil nail in working condition 1
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