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Design of Ground Improvement in Shield Tunneling
- Y.W. Chen | H.Chen : F.S. Chuang* F.G. Wang*
'Department of Rapid Transit Systems, Taipei Municipal Government

>Moh and Associates, Inc.

ABSTRACT

This paper presents the design methodology and the quality evaluation measures of the ground
improvement techniques used at the working shaft and in the construction of the cross-passage in
shield tunneling. The implemented ranges and relating data of more than twenty sites of the Taipei
Rapid Transit Systems are utilized to study the effect of the ground improvement. The results
indicate that to maintain ground stability, the required minimum improvement range determined by
the JJGS (Japanese Jet Grouting Society) formulas and by the Japanese Architecture Society is
satisfactory for the starting and the arrival of the shield at the working shaft, and the tunneling of the
cross-passage. As for the water resistance requirement, (1) for starting shafts, if the entrance
packing is satisfactory in resisting water, and the ground improvement quality is also satisfying, the
aforementioned improvement range would be satisfactory; (2) for arrival shafts in sandy soil, an
improve length that is 2 to 3 meters longer than the shield length is necessary; however, it is not a
necessity for arrival shafts in clayey soil or for those adopting shell-abandon technique.
Furthermore, in sandy soil or where high ground water pressure and underground woods are
suspected, additional detailed subsoil investigation is necessary. To reduce the construction liability
with these risks, it is highly recommended to enlarge the improvement range or to implement
additional water resistance techniques.



