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Abstract: In recent years, the construction of high-rise buildings are promoted. According to these, there are many
needs about new technologies to strengthen the building performance and high-strength steel is regarded as one of these
for promoting building performance. In Korea, high-strength steels which stress are over 600MPa are on market and in
aborad, super high-strength steels over 1000MPa are developing and they expected to promote the building performance.
But there are still doubts about applying high-strength steel members because of size effect and worry of brittle
fracture. In this reports, we propose results of performance and analysis tests for use with general steel. We propose
the characteristic of high-strength steels first and next the results of performance test to show they satisfy the
performance that designers expect. And last, we compare the results of test and analysis for acquire the alanysis
reliability in non-linear analysis with high-strength steels.

Key Words: high-strength steel, mixed-use of general and high strength steel, SMS570TMC, SM490, intermediate
moment frame, performance examination
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Table 1. Chemical Composition(wt%) of SM570TMC Steel

- C Si Mn P S

=0.10 | =0.55 | =1.80 | =0.002 | =0.006

s}3hd & 0.055 | 0.195 146 | 0.012 | 0.002

Table 2. Mechanical Properties of SM570TMC Steel

Y.P T.S EL
(MPa) | (MPa) | (%)

=1.80 | =0.002 | =0.006

T7 Direction

16 < t =40mm
KS D3515 40 < t =75mm

LA 7 o /3 A4k

t=20mm /g |501/493 | 672/671 | 31/29

t=30mm T 585/559 | 669/665 | 24/23
R — B A}

t=50mm 533/505 | 642/629 | 27/26

2) SM570TMC7e] €34 #H7}

B =RoAe AdAE= FCAW, SAW €379
S olgste] &R VIAA He HUE Y] &4
5 A, S w3AY, SAANE, ARAY 1
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Fig. 1 Specimen for Weldability Estimation

Table 3. Tensile Test in Welded Joints of SM570TMC

Y.P(MPa) | T.S(MPa) | E.L (%)

E”ﬂ EZ“
(om) | SRV [ 2450 [ 570720 [ =20
%’fﬂ-r‘ 47 973 1\]‘5)

570~720

524 643 22
20 FOAW [T 633 24
522 631 23
SAW 541 637 23
586 674 24
20 FOAW ™55 668 25
SAW 557 647 25
562 653 25
559 657 33
s FCAW 7556 655 33
556 655 24
AW 669 654 23
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(b) plan of Beam-to-Column connection specimen

Fig. 3 Large Scale Beam-Column Connection Specimen

Table 7. Nominal Plasticity Moments of Specimen Beams

25 A 1 2 3 4

2193.2 2193.2 2186.4 2186.4

Mp(kN-m)
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Fig. 8 Local Stress of Specimens (analysis)
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