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ABSTRACT : PSRC column is a concrete encased steel angle column. In the PSRC column, the steel angles placed at the
corner of the cross—section resists bending moment and compression load. The lateral re-bars welded to steel angles
resist the column shear and the bond between the steel angle and concrete. In the present study, current design
procedures in KBC 2009 were applied to the flexure-compression, shear, and bond design of the PSRC composite column.
To verify the validity of the design method and failure mode, simply supported 2/3 scaled PSRC and correlated SRC
beams were tested under two point loading. The test parameters were the steel angle ratio and lateral bar spacing. The
test results showed that the bending, shear, and bond strengths predicted by KBC 2009 correlated well with the test
results. The flexural strength of the PSRC specimens was much greater than that of the SRC specimen with the same
steel ratio because the steel angles were placed at the corner of the column section. However, when the bond resistance
between the steel angle and concrete was not sufficient, brittle failures such as bond failure of the angle, spalling of
cover concrete, and the tensile fracture of lateral re-bar occurred before the development of the yield strength of PSRC
composite section. Further, if the weldability and toughness of the steel angle were insufficient, the specimen was failed
by the fracture of the steel angle at the weld joint between the angle and lateral bars.
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(a) Method I: Plastic stress distribution

Fig. 2 Flexural strength of PSRC member
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Table 1. Properties of Test Specimens and Material

Specimens Sl S2 S3 34 S5 S6 ST S8
Dimension (mm*mm) 500 x 500 500 x 500 500 x 500 500 x 500 500 x 500 400 x 400 400 x 400 400 x 400
Concrete Strength (MPa) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Steel section (mm) H-155x150x10x12 4-L-90x90x7 4-L-90x90x7 4-L-90x90x7 4-L-90x90x7 4-1-90x90x7 4-1-90x90x7 4-1.-90x90x7

Yield Strength of Steel
section/Elongation (MPa/%) 383/ 27 444 /17 444 /17 444 /17 444 /17 444 /17 444 /17 444/ 17

Steel Ratio (%) 2.0 2.0 2.0 2.0 2.0 3.1 3.1 3.1
Longitudinal re-bar (D19) 4-D19 4-D19 - - - - - -

Yield Strength of

re-bars/Elongation (MPa/%) 523/ 18 523/ 18 - - - - - -
Lateral re-bar (D10) D10@200 D10@200 D10@100 D10@200 D10@300 D10@100 D10@€200 D10@300
Yield Strength of lateral

re-bar/Elongation (MPa/%) 522/ 20 522/20 522/20 5322/20 522/20 522/20 522/20 522/20
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Table 2. Test Results

P 63u K, ¢g/ (bu

7 u € g7 Ex Zz =% dlylgo
SPECMEN () (mm) (Nwd) (U (Ym) P R e Tl
s1 71 531 33573 0.0109 0.0737" 6.77 Cover concrete spalling -
S2 738 61.5 42224 0.0135 0.0888 6.58 Angle bond failure®Tie bar fracture Bond/shear failure
83 641  53.1 35547 0.0140 0.0560 4.01 Cover concrete spalling®Angle fracture Flexural failure
sS4 531 23.0 47970 - - - Angle fracture Flexural failure
35 509 37.7 45931 -2 = - Angle bond failureTie bar fracture Bond/shear failure
S6 486 80.1 17089 0.0221 0.0748 3.39 Cover concrete spalling®Angle fracture Flexural failure
ST 445 90.7 20171 0.0178 0.0854 4.81 Cover concrete spalling®Angle fracture Flexural failure
S8 453 66.6 22726 0.0155 0.0790 5.10 Angle bond failure®Tie bar fracture Bond/shear failure

1) Test end by limitation of LVDT measurement
2) S4 and S5 were not included in the ductility evaluation because of brittle failure before flexural yielding
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Fig. 7 Moment-curvature Relationships at the Center Span of Specimens
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Table 3. Evaluation and Analysis of Structural Performance
Flexural capacity Shear capacity Bond capacity Flastic stiffness
Specimen  p T b . , 5 .
(k"ilm Py (&N)  P,/P, v, kN VY, L) &N 5,/7, K, kNm) o K,/K
S1 528 504 1.12 345 1.46 - - 22138 0.66
S2 698 688 0.95 345 0.93 611 1.13 46277 1.10
S3 570 541 0.89 511 1.59 1222 2.25 38795 1.09
34 570 541 1.07 345 1.30 611 1.13 38828 0.81
35 570 541 1.12 290 1.14 407 0.75 38851 0.85
S6 419 400 0.86 368 1.51 1022 2.25 19682 1.15
S7 419 400 0.94 240 1.08 611 1.13 19705 0.98
S8 419 400 0.92 197 0.87 407 0.75 19724 0.87
1’Composite section capacity based on material test
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,-\0 020 1 o Bond-slip of angle ’.'DSG @
E O Fracture of angle ,.O‘- 'g 0.002 4 % Location of strain gage § ss
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E E
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2 2 0.001
0.005 4
0.000 T T T r 0.000 - T 7 T T
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Curvature (/m) Curvature (/m)
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