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ABSTRACT : The object of this paper is to perform the experiments to investigate the relationship of the resistance forces and
the failure temperatures on the failure behaviors of H-shaped steel compressive members. H-shaped members(S3400) were
used for the test models and the tests for the elevated temperatures were performed by ISO 834 in FILK(Fire Insurers
Laboratories of Korea). The local, overall buckling stresses and a yielding stresses for the failure temperatures were compared
with the compressive stresses for the loading forces of test models, the yielding strength and elastic modulus reduction factor
of the steel at a high temperature were based on the criteria of the EC3(Eurocode 3) Part1.2(1993). The slenderness ratio
was fixed by 45.4 and the compressive forces corresponded with 50%, 70% and 80% of the yielding forces at the normal
temperatures were chosen for the loading forces of the test models. The failure temperatures of the test models were
investigated under three kinds of loading conditions. It was known that the resistance forces have come close to the yielding
forces, not the elastic buckling loads evaluated by EC3 at the failure temperatures obtained from the tests which are related
to the failure temperatures and the loading stresses.
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Fig. 1 Overview of the experimental apparatus

Table 1. The plan of test models

Test Planrllredn Comp. Member Yielding Enﬂd. Thermo- P%g%;iog? Predicted
Models orce Length Strength Spp(n. t}ng coupI.e Yielding Time
P(kN) (mm) (MPa) Condition Mounting ;
Failure
A(S-2) 0.5FyA 590C 24Min.
_ . 15 3 ;
B(S-1) 0.7FyA 3,410 235 Hinge Points 520C 8Min.
C(S-3) 0.8FyA 480T 12Min.
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Fig. 6 Time-displacement curve of test model A(S-2)
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Table 2. Loading comp. force & vyielding stress in the
experiments

Planned | Measured | Loading
Comp. Comp. Comp. Planned
Test Force Force Stress | £
Models P, O,
Py P o '
(kN) (kN) (MPa) !

A(S-2) 1,400 1,407.7 117.5 | 1.01 0.5

B(S-1) 2,000 1,970.7 1645 | 0.99 | 0.7

C(8-3) 2,300 2,252.2 188.0 | 0.98 | 0.8

Table 3. The failure temp. & stress of test models

Thermocouple Guage
Total Ave. Failure
Average Temp. & Stress

Thermocouple Guage
Groupb Failure Average
Temp. & Stress

Test - -

Modelg| Failure Failure
Ave. Tyoo o Ave. Tyt Tpo
T'?rgr; (MPa) | (MPa) T?%lf' (MPa) | (MPa)

A(S-2)| 617.6 | 100.8 | 38.1 | 556.6 | 142.5| 60.9

B(S-1)| 619.5 | 99.7 | 37.6 | 519.6 | 169.4 | 76.5

C(S-3)| 556.8 | 1425 | 60.9 | 479.0 | 186.0 | 87.5

233) 2013 42

0,00 - Yielding Stress from Failure Average Temp.
* Propotional Limit Point from Failure Average Temp.
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Table 4. The comparison of buckling & vyielding stress
from failure ave. temp. of guage group 5 (Uint : MPa)

Loading Failure Oup O e Oef9 0yo9
Test | Comp. | Ave. | p o, o
Models Stress Temp. ( of ) ( ewb efl yol )
O (OC) Oc O¢ Oc O¢
A 274.2 | 378.1 | 237.3 | 100.8
(52 | 172 | 61161 (550 | (3.23) | (2.02) | (0.85)
B 270.7 | 373.2 | 234.0 | 99.7
(s-1) | 1645 [ 61951 (6 | (2.27) | (1.42) | (0.60)
C 429. | B92.2 | 371.2 | 1425
(5-3) | 1880 [ 59681 (908) | (3.14) | (1.97) | (0.75)
Ave. 598.0 | (2.08) | (2.88) | (1.80) | (0.73)
o, - Compressive Stress,
0,9 - Elastic Total Buckling Stress from Failure Ave.
Temp.,
O.wo - Elastic Total Buckling Stress of Web from Failure
Ave. Temp.,
0.p9- Elastic Total Buckling Stress of Flange from Failure
Ave. Temp.,

Oy Yielding Stress from Failure Ave. Temp.

Table 5. The comparison of buckling & vyielding stress
from failure ave. temp. of guage total ave. (Uint : MPa)

Loading|Failure| 0oy | Opwp | Ocjp T ot

Test | Comp. | Ave. T Tt Corg Cyod
Models | Stress | Temp. | (—22 )| (=222 ) |(=L2)] (22
o, () Oc Oc Oc Oc

A 4295 | 592.2 | 871.2 | 1425
(s2) | 117:5 | 956.6 | 3%y | (5.05) | (3.17) | (1.21)
B 534.8 | 7375 | 462.3 | 169.4
(s-1) | 1645|5196 | (3o | (449) | (2.81) | (1.03)
C 609.5 | 8405 | 526.9 | 186.0
(g3) | 1880 | 479.0 | 393) | (447) | (2.79) | (0.99)
Ave. 518.4 | (3.37) | @67 | (2.92) | (1o7)
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