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The Numerical Study on Capacity Evaluation of Exposed Steel Column-Base Plate

Connection
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Abstract: The failure modes of steel column-base plate connection arranged on the basis of AISC Design Guide-# 1 and -#10 are base plate tension
and compression side flexural yielding, yielding, pull-out and shear failure of anchor rod, concrete crushing in concrete footing and steel column yielding.
The bending moment capacity and failure mode in this connection are predicted using limit-state function and we compare these results and test result.
In the case that thickness of base plate is relatively thick, bending moment capacity and failure mode in steel column-base plate connection accurately
predicted. But in the case that thickness of base plate is relatively thin and axial force do not exist, prediction of failure mode in this connection is somewhat

inaccurate.
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(b) Anchor bolt failure

(c) Concrete footing failure

Fig. 1 Failure Mode of Exposed Steel Column-Base Plate Connection
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(b) Free body diagram

Fig. 2 Plan and free body diagram of steel column-base plate connection
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(b) Projected area(A.)

(a) Base plate with moment

C T

-
A

\

(c) Free body diagram of anchor bolt in section A

Fig. 4 Cone failure of base plate with moment and projected area
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Table 1 Failure mode and limit state function of steel column-base plate connection on the case of applied external moment along strong axis of
the column section

Failure Mode Limit state function
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Table 2 Test variables and material properties in Gomez et al.(2010)
Base plate Anchor bolt Concrete footing or pedestal Steel column Axial
ial
Test i i i
- Thickness Yield Diameter Depth of  Tensile . Concret.e ' Yield force
umoer (mm) strength  Number (mm) embedment strength Size compressive Section  strength (KN)
(MPa) (mm) (MPa) strength(MPa) (MPa)
2 254 278.8 0
4 38.1 255.1
4 19.1 558 355
5 254 278.8 410
6 50.8 264.8
Table 3 Comparison of experimental results in Gomez et al.(2010) and predicted result using limit state function
Test Experiment result Predicted result Error (%)
No.  Moment(M,,, kNxm) Failure mode Moment(M,,, kNxm) Failure mode 100-abs(Mex-Mpr]/Mex
Base plate compression side
ion si 119" o 2.4
) 121.9 Base pla‘Fe te.nsmn side yielding
yielding 5 T
131? Base plate tension side yielding" 7.5
4 127.6 Anchor bolt yielding 128" Anchor bolt yielding 0.3
Base plate compression side
ion si 95" o 46.4
5 1773 Base plaFe t§n510n side yielding
yielding 5 T
1922 Base plate tension side yielding" 8.3
6 185.7 Anchor bolt yielding and 180" Steel column yielding 3.1
' fracture 193? Anchor bolt yielding 3.9

Note : "Predicted failure mode / 2 Assumed failure mode
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Fig. 9 Bending moment capacity of steel column-base plate connection
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