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Evaluation of engineering characteristics and field applicability of inorganic
thixotropic-grout for backfilling of shield TBM tail voids

Dae-Hyeon Kim, Du-Hwoe Jung, Gyeong-Hwan Jeong

Abstract The focus of this study is to evaluate the field applicability of the newly developed inorganic thixotropic-grout
in various ways. In order to do this, the volume stability and the permeability of the inorganic thixotropic-grout have
been measured and compared to the existing silica type grouts. In addition, the filling capability of the grout into the
tail void has been evaluated through both an experiment with a miniature tail-void filling equipment and a test filling
at the shield TBM construction site. The volume loss of the inorganic thixotropic-grout after a 14 day-curing under
the atmosphere condition was appeared to be minimal. The excellent waterproofing ability of the inorganic thixotropic-
grout was confirmed through a permeability test. The toxicity of the inorganic thixotropic-grout has been evaluated
through a toxicity test of aquatic fishes (KS M 0111) and the pH value of the liquid eluviated from inorganic
thixotropic-grout was measured as an average of 8.0 and a fatality rate of goldfish after 96 hours was 10% or so.
The existence of harmful heavy metals in the liquid eluviated from the inorganic thixotropic-grout has been also
examined through an atomic absorption spectroscopy (AAS) test. Any of harmful heavy metals were not detected and
the detected level of Cr”" and Cd was far below the standard. Based on both an experiment with a miniature tail-void

filling equipment and a test filling at the shicld TBM construction site, the filling ability of inorganic thixotropic-grout
into the tail void was proved to be excellent.

Keywords: Inorganic thixotropic-grout, volume stability, permeability, toxicity, filling ability
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