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The results of strain measurements on tunnel lining and steel supports

by Shigeki Nagatomo
Toru Konda
Public Works Research Institute

Ministry of Construction

Summary

The rock load on tunnels are different from the geological conditions and from its driving method. And it
also changes in the course of time. Then, in order to make a rational tunnel design, we have to know the rock
load upon tunnels and the load supporting mechanism of lining and steel supports at various geological conditions
and driving methods. In order to study these problems, we measured the strain of the lining and steel supports
at two road tunnels. In this paper the results of these strain measurements are reported.

Considering long term measurement, Carlson type gauge was adopted to measure the strain. In the case of
steel supports the gauges was attached to the inside frange of H-shaped section steel support using the attaching
fittings., The fittings was welded to the supports. The gauge on steel support was protected from concrete
intrusion with stesl plate. The gauge attaching works was done before the installation of steel support'into

the tunnel, so the zero point of the measurement is the nonstress condition of the support.

WANATST ' TUNNEL In this tunnel, we used 102 Carlson gauge at two séctions, 40 gauges for steel supports,
60 gauges for concrete lining and 2 gauges for dummy. TFig-1 shows the arrangement of these gauges. The
geological condition of this tunnel is the unconsolidated latest tertiary sandstone. The depth of this tunnel
at measuring site is about 40 m. The results are shown in Fig-2,3,4. Fig-2 shows the strain change according
to the time progress. FPFig-3 shows the bending moment and axial force of foot part of the steel supports. And
Fig-4 shows the rock load calculated from the Fig-2,3. From these figures, it is indicated that rock load upon
this tunnel is small at first stage, but from a month after the excavation it gradually increases and reached

about 150 ton/m after 5 months. From this point the rock load is nearly constant.

MIZUXOSHI TUNNEL In this tunnel 53 Carlson gauges was used.

Arrangement of the gauges are shown in Fig-5. The geological condition of this tunnel was so poor that the arch

lining was frequently crushed. This tunnel go through the crushed squeezing shale. The results of this
measurement are shown in Fig-6,7. Fig-6 shows a example of strain change according to the time progress and
Fig-7 shows rock load calculated from the strain. The rock load of this tunnel incressed gradually except when
the botton side drift was excavated and reached 400 ton/m after 9 months. Invert linihg axial force is about

150 ton/m and its bending moment is about 20t—m/m.



