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A CONSIDERATION OF GROUND BEHAVIOR IN RESPONSE TO
EXCAVATION OF THE TUNNEL, OBTAINED FROM THE
BOREHOLE INCLINOMETER MEASUREMENT

Masaru NARITA, Taiji MATSUYAMA and Sinzaburo HORI

Abstract

Measurements were taken with an inclinometer in a borehole drilled near a tunnel to
determine ground behavior in response to excavation of a tunnel whose overburden was shallow.
Figure 1 shows examples of these measurements, taken in Aso, Ichiu, Yamasaki Katakasu
and Saoka Tunnels. In all five cases, the ground in which the tunnels were excavated
consists of alternating layers of Mesozoic Cretaceous sandstone and shale (Shimanto zones). The
inclinometer borehole measurements results show that the combined ground surface settlement
measurements (Figures 15 and 23), the laboratory displacement measurement results (Figures 6
and 25), the state of excavation (Figures 10. 14 and 22) all correlate well with one another.
These measurement results way be regarded as providing a quantitative description of the
ground as the tunnel is excavated. '

Displacement patterns, obtained from the borehole inclinometer measurements and the
analysis of direction of displacement made it possible to distinguish between general displacement
resulting from ground relaxation and displacement that could lead to landslides or ground collapse
(Figures 10 and 14). This serves as information useful in safety control. In addition, the
borehole inclinometer measurements were very “helpful in quantitatively identifying ground
displacement behind the tunnel facing (Figure 26), which also constitutes a means of safety
control. : ‘
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Table 1 Specification of borehole inclinometer.
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Fig. 3 Locarity of inclinometer measurement (ASO tunnel).
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Fig. 4 Results of inclinometer measurement and geological section (ASO tunnel).
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Fig. 8 Results of inclinometer measurement and geo-
logical section (ICHIU tunnel).
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Fig. 9 Results of inclinometer measurement (ICHU tunnel).
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Fig.12 Results of inclinometer measurement and geological section(YAMASAKI tunnel).
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Fig.18 Results of inclinometer measurement (KATAKASU tunnel).
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Fig.21 Results of inclinometer measurement (SAOKA tunnel).
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Fig.21 Results of inclinometer measurement (SAOKA tunnel). (continue)
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