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Earth Pressure Determination of Tunnel Lining
Consisting of Concrete Segment

*
By S. Sakurai

Summary

The axial force and bending moment acting in tunnel lining can be
back-analyzed from the measured deformations of the lining. This tech-
nique has already been well established as "Integrated Measuring Tech-
nique" for steel support structures. However, an applicability of the
technique to concrete lining has not yet been verified, because of
complexity of the mechanical properties of concrete.

The objective of the work presented herein is to demonstrate an appli-
cability of the integrated measuring technique to concrete tunnle lin-
ing.

A concrete segment of tunnel lining is tested in laboratory under con-
centrated loading conditions. It is concluded from the laboratory
investigations that the integrated measuring technique is sufficiently
applicable to concrete linings. An accuracy of determining the stress
resultants is very high if there exist no cracks. When cracks appear,
the stress resultants are scattered. Even in this scattering case,
however, a fairly good evaluation on the stress resultants can be possi-
ble, if the measurements are taken at the surface where no cracks exist.
The maximum errors involved in this case may be approximately less than
20%. If the measurements are taken at the cracked surface, then the
errors increase to 60 - 80 %.

This work presented herein was performed at the Swiss Federal Institute
of Technology, Zurich, while the author stayed as an academic guest.

The author wishes to express his gratitude to Dr. K.Kovari, the head of
rock mechanics department, for drawing his attention to this problem.
The laboratory tests were performed at EMPA, Duebendorf. The author also
wishes to thank the staffs of EMPA for their cooperations for the labo-
ratory tests.
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