)
Journal of Korean Society of Steel Construction - kf ISSN(print) 1226—363X  ISSN(online) 2287-4054
ecK Tor

Vol.28, No.4, pp.253-261, August, 2016 urdates | DQO| http://dx,doi,org/10,7781/kjoss.2016,28,4,253
EAIX Z|=S Hb= E- s
SAMS 5152 "= T2 7S YSZTo S Hp

7
ARy, BAbdEta, AEgElE), fad, RAsh, AATIedTa, fua, BAldsha, A%3s

A Study on Compressive Strength of Centrally-Loaded Steel Columns at
Elevated Temperatures

Yoon, Jong Hwi'*, Lee, Chy Hyoung?®, Yoon, Sung Kee®

'Graduate Student, Dept. of Architectural Engineering, Pusan National University, Pusan, 46241, Korea
?Researcher, Research Institute of Industrial Technology, Pusan National University, Pusan, 46241, Korea
3Professor, Dept. of Architectural Engineering, Pusan National University, Pusan, 46241, Korea

Abstract - In order to evaluate compressive strength of centrally-loaded steel column at elevated temperature, new FE analysis
techniques and assumptions of model were applied in this study. It also includes comparison with the existing studies, and a new
design equation for centrally-loaded steel column at elevated temperature was proposed. The proposed equation was the most
accurate of the three design equations(EC3, AISC, proposed equation) when comparing with the coefficient of determination on
the simulated results and test results.
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Fig. 1. ECCS residual stress model for hot-rolled H-steel
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Table 2. Comparison between EC3, AISC and this study
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Table 3. Coefficient of determination of equations on FEA
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Table 4. Error of equations on FEA results
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Table 5. Test results and calculated values by equations

Range of Yield Mean absolute error( %) /
slenderness | Strength Max. absolute error( %)
ratio A (MPa) AISC EC3 Proposed
10= % <200 235 9.6/258 | 14.3/33.7| 5.7/16.2
T 325 87/273 |11.3/24.0| 6.2/19.2
235 9.4/20.8 | 17.8/33.7| 3.1/8.5
10< A <60
325 6.6/14.5 | 13.4/24.0| 3.3/8.6

Test results!'? Calculated values
Model | Applied Critical Error on Test results(%)
name |load(KN) teml()féa;ture AISC EC3 |Proposed
BL1 362 532 10.4 2.8 8.1
CL1 110 694 -4.2 -14.4 -4.8
DLI 40 863 4.9 2.1 0.5
BL3 292 390 -12.0 -28.9 -4.4
CL3 251 474 -12.5 -29.9 -4.9
SL40 170 525 4.8 53 11.7
SL41 174 509 -0.1 -10.8 7.3
SL44 173 485 -8.5 -20.1 -0.6
ALS 127 495 -2.2 -7.4 33
BL5 73 587 -6.9 -11.7 -2.0
BL6 105 446 4.2 0.4 53
CL6 90 493 -33 -7.6 -1.8

Mean absolute error 6.2 11.8 4.6
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Relative slenderness ratio at elevated temperature A(T)

Fig. 12. Comparative assessment of equations and test results

Table 6. Coefficient of determinations of equations on test
results

Coefficient of determination

AISC EC3 This study
0.973 0.953 0.985
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