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Abstract : This research aims to establish the rational design method, considering the loads during
excavation, in order to design high-durability segment constructed by shield tunneling method in good
ground condition.

In FY 2010, the results of site measurement for two tunnels by shield tunneling construction in hard
sandy ground was analyzed and the cross section force influenced by the load during excavation was
examined through the numerical analysis with frame model. Also the failure examples of segments were
investigated and its characteristics was analyzed. The results were obtained as follows;

1) Cross section force in setting new segment influenced on the next ring by the self load of new set-up
segment, and the accuracy and the deformation of past set-up rings.

2) Cross section force was different by the joint stiffness of segment with different type of joints between
rings. The value was small for bolt joint and large for connecting joint.

3) Change of cross section force during excavation was influenced by the pass of targeted ring in tail part, the
pressure of backfill, set-up of subsequent segment and the load from the circle- keeping system.

4) The load from the circle-keeping system of segment should be considered when the cross section force for
each rings cross section force should be evaluated by the modeling with the action of the loads during
excavation around the area of subsequent rings which the load during excavation acted.

5) The failure examples of segments were mainly observed around K segment and B segment next to K
segment.

In future, the influence of inner load on cross section force, residue of cross section force by the load

during excavation will be examined to evaluate quantitatively the loads during excavation.

Key words : Shield tunnel, Construction loads, In-sitt measurement , Beam-spring modeling considering

many rings
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