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Abstract

An anchor-bolt-yield-type exposed column base is generally used in steel buildings. The
column base shows slip-type restoring force characteristics, that are of great advantage to
residual deformation of the frames subjected to an earthquake. The cyclic behavior of the
column base with multi-rows of anchor bolts has not been studied for reasons of complicated
manipulations. In this paper, experiments on the column bases with multi-rows of anchor
bolts were carried out and the experimental results were compared with analytical models.
The following conclusions were drawn. 1) Whole types of the column bases show the slip-
type restoring force characteristics. 2) The column bases with multi-rows of the anchor bolts
show complicated behavior, especially, with the anchor bolts at a centroid of cross section of the

column.

Key Words: exposed column base, anchor-bolt-yield-type, restoring force characteristics, slip-
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Table 1 Main dimensions and material properties of Type I and Type II

Table 2 Main dimensions and material properties of Type III

Typel and Material FE o, o, Main dimensions Type I Material E o, o, Main dimensions
Type Il (KN/mm’) (N/mm’) (N/mm’) (mm) (N/mm’) (N/mm®) (N/mm’) (mm)

Column $8400 205 235 400 Box-200x200x12 Column SS400 205 235 400 Box-200x200x12
Base plate SS400 205 235 400 PL-35x400x400 Base plate $8400 205 235 400 PL-400x400x50
Anchorbolt ABR400C 205 305 400 ¢, =146, ;5 ] =445 Anchor bolt  ABR400 205 305 400 #, =14.6, ;, [ =460

E Young's modulus  o,:Yield stress o, Tensile strength ¢, : Diameter of shank /: Effective length

Horizontal
jack
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Fig. T Test apparatus
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Fig. 2 Specimen setup and measurement system
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Fig. 3 Base plate
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Fig. 5 Resistance mechanism under seismic loading
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Fig. 7 Numerical model of restoring force characteristics for various kinds of column base
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Fig. 8 Horizontal load versus Horizontal displacement for each exposed column base
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Fig. 9 Restoring force characteristics for each exposed column base
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Table 3 Calculated and Experimental observed of bending resist and | s
initial stiffness g / e
/

=_L—-/—-¢r"'"" ————— A R
Specimen Experiment Analysis Experiment / Analysis / et
label M, K M, K, MM, K, K, -

(KNm) (KNm/mad)  (KNm) (KN n/rad) )

Type 1 36.4 13,500 349 12,500 1.04 1.08 //
Type Il 539 22,000 63.8 22,800 0.84 0.96 e My © Yield moment
Typell-2 541 22,500 63.8 22,800 0.85 0.99 Ki- v ) .d ?m
Type ITL 82.8 37,900 87.7 31400.0 0.94 121 /, Ki/2.5  Ki:lInitial stiffness 0

Fig. 10 General yield point method
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