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Out-of Plane Shear Reinforcing Method “Multiple Nuts Bar’*for the walls of
Underground RC Structures

Koichi Tanaka Joji Ejiri

Abstract

A retrofit method was developed for box culvert walls, floors and roofs. This method is inserting “Multiple
Nuts Bar” as additional shear reinforcement into drilled holes from the inside of culvert. The “Multiple Nuts
Bar” is made from high strength steel bar in order to reduce drilling work, and it is having multiple nuts as
anchor at the end. Pull out test and shear strength test were conducted using the “Multiple Nuts Bar” to propose
shear design code. The followings are obtained. 1) Required bearing area-bar area ratio is over 10, 2) When RC
section becomes large, shear contribution of the “Multiple Nuts Bar” increases.
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The Outline of Pull Out Test
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Stress Block Length of Multiple Nuts Bar
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