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Field Pullout Tests and Stability Evaluation of the
Pretension Soil Nailing System
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Abstract

In the present study, a newly modified soil nailing technology named as the PSN(Pretension Soil Nailing) system
is proposed. Effects of various factors related to the design of the pretension soil nailing system, such as the
length of a sheathing pipe and the fixed cone, are examined throughout a series of the displacement-controlled
field pull-out tests. 9 displacement-controlled field pull-out tests are performed in the present study and the
pretension forces are also evaluated based on the measurements. In addition, both short-term and long-term
characteristics of pull-out deformations of the newly proposed PSN system are analyzed and compared with those
of the general soil nailing system by carrying out the stress-controlled field pull-out tests. A numerical approach is
further made to determine a postulated failure surface as well as a minimum safety factors of the proposed PSN
system using the shear strength reduction technique and the FLAC™ program. Global minimum safety factors and
local safety factors at various excavation stages computed in case of the PSN system are analyzed throughout
comparisons with the results expected in case of the general soil nailing system. An efficiency of the PSN system
is also dealt with by analyzing the wall-facing deformations and the adjacent ground surface settlements.

Keywords : Pretension soil nailing system, Field pull-out tests, Pretension force, Shear strength reduction technique
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