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(70) MEASURED RESULTS OF AXIAL STRESS IN SHOTCRETE LINING
AND PROBLEMS IN MONITORING

Yukio YAMASHITA and Toshio FUIIWARA
Technical Research Institute, Ohbayashi Corp.

ABSTRACT

Shotcrete plays an important role as a primary lining in ground surface, when applied to a tunnel wall
surface following excavation. It is one of the main support members of NATM. For this reason, it is ex-
tremely important for construction management and safe and economical tunnel construction/design feed-
back to acurately assess the stress occurring within lining,

However, it was made clear in the Asahikawa tunnel, as a result of measurements from two different types
of instruments, embedded in the same section and the same position of the shotcrete lining, that the indicat-
ed values varied greatly with different instruments. The instruments used were as follows; Pressure Cell made
by GLOTZL (West Germany) and Effective Stress Meter made by TOYOKO ELMES (Japan).

This paper looks at the above mentioned measured and analyzed results of the lining axial stress unsing
FEM elasto-plastic analysis, and examines the results of instruments from the loading response test. The
items clarified are as follows:

1) As a result of measurements in which both the Pressure Cell and Effective Stress Meter were placed in the
same section of the tunnel, the former always indicated lower values. When the Effective Stress Meter is
adopted as a reference, approximately 60 % of the indicated values were obtained from the tunnel crown
portion, and only 3 — 21 % of the indicated values were obtained at other measuring points.

2) The indicated values from the Effective Stress Meter coincide relatively with the axial stress obtained by
the FEM analysis.

3) Results from the Pressure cell when embedded in a mortar test piece, upon which a loading response test
was performed, confirmed a good responsibility. However, loading stress tests upon the shotcrete test
piece produced only 70 % response.

Based on the above results, it became clear that the Pressure Cell did not show sufficient responsibility
especially in the shotcrete. It is considered that imperfect contact with the pressure surface is produced by a
defective portion and cavity, as a result of bounce around the cell. The stress cell is used in many tunnel
work sites in Japan. As there are many problems including those mentioned above when the stress of shot-
crete lining is measured, close attention must be paid to the method of embedding and interpretation of the
measured results.
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