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Abstract

The discontinuities are formed in different levels of concrete as a result of various curing
processes. There are only few cases where cause and location of failure of a concrete structure
are limited to a single discontinuity. Usually several discontinuities of limited size interact and
eventually form a combined shear plane where failure takes place. So, besides the
discontinuities themselves, the regions between adjacent discontinuities, which consist of
strong concrete and are called concrete bridges, are of utmost importance for the shear
strength of the compound failure plane. Also, the coalescence of non-persistent joints is an
important factor in controlling the mechanical behavior of brittle rocks and can be caused
concrete failure in slopes, foundations and tunnels. Therefore, a comprehensive study on the
shear behavior of non-persistent joint can provide a good understanding of both local and
general concrete instabilities, leading to an improved design for concrete engineering projects.
From last decade, direct shear test have been used to study shear behavior of echelon joint.
Whereas, only one horizontal shear failure surface can be formed within the shear box
therefore, it’s not possible to perform shear test on the echelon non-persistent joint. This paper
introduces the modified shear box so the shear test can be performed on the both of the
overlapped and non-overlapped echelon joint. For this purpose, steel segments were situated
in both sides of shear box. These steel segments are used for transition of shear load from
shear box to concrete samples. The steel segments were situated in different levels so that it is
possible to define horizontal non-persistent joint in the samples. The results show that the
tensile crack propagates parallel to shear loading direction in non-overlapped joint while it
propagates perpendicular to shear loading in non-overlapped joint.

Key word: Modified Direct Shear Box, Overlapped and Non-Overlapped Echelon Joint,
Concrete Bridge.
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