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Study of damage prevention for ductal panel installation
when using the support lining method

Yasuo MORI, Yasuhiro OKOSHI, Shunsuke MAKI, Kenichiro OZAKI, and Sodai MAEGAKI

Abstract

The support lining method is a method of reinforcing the lining of existing tunnels by using shoring and ductal panels.
When ductal panels are temporarily fixed to the shoring, metal fittings (flanged nuts) embedded in the panels and
restraining plates are held together by tightening hexagonal bolts. In this process, cracks may occur around the metal
fittings embedded in the ductal panel. To investigate the cause of the cracks and preventive measures, we conducted a
pull-out test on the metal fittings embedded in the ductal panel. The results show that tightening with an impact wrench
in the normal mode causes a large torque on the metal fittings and destroys the surrounding area in a cone shape. As a
countermeasure, we decided to increase the depth (length) of the embedded metal fittings from 10 mm to 20 mm and to

set the allowable tightening torque to 20 Nm to 30 Nm.

Key words:

tunnel lining reinforcement, support lining method, ductal panel, cone fracture, pull-out test






