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Experimental investigations of the behavior of column base connections with
concentrically-welded anchor rods using digital image correation method
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Abstract:

Base plate connections are one of the most important connections in steel structures. Besides the moment capacity of
the connection, the rotational stiffness is an equally critical property that is frequently used in design. Because of the
low rotational stiffness of the column base-plate, column base-plate connections do not have enough rigidity to create
perfect plastic hinges. Therefore, concentrically-welded anchor rods were used under the column base plate to transfer
loads properly .In this paper, four different weld types were used to connect the anchor rods to the bottom of the base
plate. In this connection, the eccentricity between anchor rods and the steel column is removed to improve the stiffhess
of the base plate connections. The aim of this paper is to design four different weld types according to the
specifications of welding standards. Five laboratory samples with different anchor rod strengths were tested to
evaluate strength and ductility of each weld type under tensile loading. Anchor rods were the weakest member in
transferring tensile load in each sample and expected to fail at the end of the test. The Digital image correlation
method was used to provide full field strain information of each laboratory sample. Digital image correlation (DIC)
is a non-contact and non-destructive technique in which digital images of the point of interest (POI) of a test specimen
are captured continuously using a high-resolution camera all through the test. Brittle failure was observed in the
samples with high strength anchor rods at the softened heat affected zone (HAZ) in the anchor rods. As a result, all
the anchor rods in each laboratory sample fractured at a tensile strength higher than ultimate strength of the anchor
rod. Therefore to prevent the failure of anchor rods in softened HAZ area, it is crucial to do pre-heating and post-
heating before and after the welding.process and design the anchor rods of the column base connections to remain
elastic under cyclic loads. It was also concluded that the fillet weld had a better performance in terms of executive
and economy compared to.the other welds.

Keywords: Base plate connection, T-shape connection, Component method, Groove weld, Fillet weld, Anchor rod,
DIC.
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