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CONSTRUCTION LOADS

Budged: Grants for operating expenses
General account
Research Period: FY2008-2011
Research Team: Road Technology Research
Group(Tunnel)
Author: Katsunori KADOYU
Toshiaki ISHIMURA
Satoshi MORIMOTO

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 2009, the situation of the load during excavation, acting on segments was examined
with the measurement data in site with two shield tunnels in good ground and the cross section force
influenced by the load during excavation was studied through the numerical analysis with frame model.
The results were obtained as follows;

1) Setting up segment influenced on the behavior of next ring by the self load of new set-up segment, the
accuracy and the deformation of past set-up rings.

2) Cross section force occurred in the past ring acted by load transferred to the one in new set-up ring.

3) Cross section force with excavation fluctuated by the excavation of 1 through 4 rings forward and the main
reasons of fluctuation were influenced by pressure of tail part and back filling.

4) The cross section force should be evaluated by the modeling with the action of the loads during excavation
and the beam-spring modeling considering many rings

5) The ground springs in tail tends to have small influence on the cross section force in case of this modeling.

In future, the influence of ground spring of back filling in tail voids, the residual force induced by the
loads during excavation will be examined to evaluate quantitatively the loads during excavation in setup

segments and passing of tail.

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

many rings
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