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Study of a Composite Basement Wall Consisting of an H-shaped Steel-Supported
Earth-Retaining Wall and a Cast-on-site Reinforced Concrete Wall
— Development of the ATOMiK Composite Wall —
Toshihiro MORI, Norio WATANABE, and Atsushi OGAWA

Abstract

The authors have developed the technology for a new type of composite basement wall (the ATOMiK Composite Wall). This composite
wall consists of an H-shaped steel structure that serves as the stress-bearing component of an earth-retaining wall attached to a reinforced
cast-on-site concrete wall by headed studs installed on the flange surface of the H-shaped steel structure. To study the structural
performance of this composite basement wall, bending shear testing was performed using a full-size specimen with part of the structural
body removed. We studied the effects of the positional relationship between the headed studs and the reinforcing steel in the reinforced
concrete wall, the effects of the stud composite ratio, and the effects of the prestressing of the H-shaped steel (which prestressing is caused
by the earth-retaining process). The results have shown that this composite wall remains integrated as a composite structure, with
properties that permit its use as an basement wall under lateral pressure loads such as those generated by earth and water pressure (or by
out-of plane loads).

Keywords: composite structure, basement wall, stud, bending shear testing, prestressing, composite ratio
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