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EXPERIMENTAL STUDY ON THE ULTIMATE LOAD
CARRYING CAPACITY OF THE BASE OF COLUMNS OF
STEEL STRUCTURES (PART 1)

By Minoru WakaBavasui, Takeshi NakamuRa and Tadashi IsoBE

Synopsis

Two series of experiments were carried out to investigate the ultimate load carrying capacity
and failure mechanism of steel column bases. First, five simple specimens composed of various
types of steel column bases and a concrete base block were tested under pure compression to
examine the behavior and the failure mechanism of base plate and stress distribution in concrete
under base plate. Secondly, three column base specimens composed of a column of H-shape
base plate with 16 mm thickness and reinforced concrete base block were tested to investigate
the elastic-plastic behavior and the ultimate load carrying capacity and to establish the design
method based on the ultimate strength, and certified that the additive method for a design pro-
posed by the first author would be available with a sufficient accuracy.
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Fig. 1. Test Specimens of Compression Test (column base)
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Fig. 3. Loading Apparatus

Table 1. Mechanical Property of Materials
STEEL CONCRETE

Maximum Compressive
Yield Max. Max.

. Tensile | elonga- Strength
Material Streszs Strength| tion (kg/cm?)
(t/em®) i /em?) | (%)
Base Plate | SS41 | 2.78 4.48 33 TYPE| A B C
Colu- | Flange ss 2.65 | 4.46 36 254.91242.1234.0
41 T
mn Web 2.92 4,72 34 TYPE| D E Ave.
Steel Bar SR24 | 2.92 4.52 28 254.7 | 257.2 | 248.6
Screw 2.39 NO 1 2 3 Ave.
Anchor Bolt 3.62
Gross 2.92 260.6 | 262.2 | 267.0 | 263.3
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Table 2. Loading Program
MAX. LOAD F.C.P*
SPECIMEN | LOADING MJ/M.| NJ/N,
u Nu Me Ne
(trem)| (1) [(t-em)| (B
Combined
NO.1 bending and | 539.6 | 36.5 | 400.0| 26.6 | 1.35 | 1.37
axial thrust
No.z | Fure 37.9 2.5 1.38
ensile
No.3 | Dure 353.0 239.4 1.47
. Bending - : :

* First Characteristic Point (refer the right figure)
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Fig. 10. Loading Apparatus
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Fig. 11. Load-Deflection Curves of Test
under Axial Force and Bending
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Fig. 14. M-N Interaction Curve (design fomula)
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