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EFFECTS AND APPLICATIONS BASED ON MECHANICAL MECHANISM OF
WATER-EXPANDED STEEL BOLTS

DG - KEZET
Mitsuo NAKAGAWA and Hidemasa OHTA

Water-expanded steel bolts have been generally used in Europe and U.S.A. The only reason which has not been used

in Japan lies in the problem of corrosion of bolts. This time, the plating of high corrosion resistance (ZAM) is newly

developed. So, water-expanded steel bolts are available as permanent-structures and expansion of utilization is

expected in future. In this paper, the pull-out tests are carried out so as to obtain the behavior of pulling-out.

Moreover, numerical analyses which simulate the test are carried out so as to clarify any mechanical mechanism in

the test and to consider effects and applications of the bolts. Expression of large deformation of rock masses is

required in the numerical method which is used here. So, finite difference method, which is especially proposed by

Cundall, is applied because it is well expressed plastic flow and large-strain.

Key Words: water-expanded steel bolt, pull-out test, pull-out strength, finite difference method, confining pressure
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