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Deformation Monitoring and Numerical Analysis of Composite Soil Nailing
Wall in Dongzhiyuan Loess Deep Foundation Pit

YANG Shaofei' , LIU Baoping”, YANG Lei', YANG Xiao', YU Yongtang'"
(1. China United Northwest Institute for Engineering Design & Research Co. ,Ltd. , Xi'an, Shaanxi 710077, China;
2. Qingyang Taihe Urban Consiruction Investment Co. ,Ltd. , Qingyang, Gansu 745099, China;
3. School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an, Shaanxi 710055, China)

Abstract; To analyze the stress and deformation characteristics of composite soil nailing walls in deep foundation pits
in loess areas, deformation monitoring data of the composite soil nailing wall support structure in a deep loess founda-
tion pit in Dongzhiyuan were analyzed. The results are as follows. The monitoring values and numerical simulation cal-
culations of the horizontal and vertical displacement at the top of the composite soil nailing wall support structure, as
well as the surface settlement outside the pit, are far below the warning values specified in the specifications, indica-
ting that the design of the foundation pit support structure is reasonable. The prestressed anchor rod of composite soil
nailing wall can effectively share the stress of adjacent soil nails. Therefore, in the design of composite soil nailing
wall, the parameters of soil nails adjacent to prestressed anchor rods can be appropriately optimized to save construction
costs. When the excavation depth of the foundation pit is large, it is advisable to set up two or more rows of prestressed
anchor rods. The upper prestressed anchor rod can effectively control the deformation of the slope top, and the lower
prestressed anchor rod can significantly enhance the overall stability of the foundation pit. The small deformation of the
composite soil nail wall slope and slope top surface in this project indicates that the support design is reasonable, the
structure is safe and reliable, and the economic benefits are significant.

Keywords: Dongzhiyuan loess; deep foundation pit; composite soil nailing wall; deformation monitoring
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