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HSAS800 High-strength Steels under Eccentric Loads

Lee, Kangmin', Lee, Myung Jae?, Oh, Young Suk®, Oh, Keunyeong*, Hong, Sungbin**

'Associate Professor, Department of Architectural Engineering, ChungNam National University, Daejeon, 305-764, Korea
?Professor, Department of Architectural Engineering, Chung-Ang University, Seoul, 156-756, Korea
*Professor, Department of Architectural Engineering, Daejeon University, Daejeon, 300-716, Korea

*Master’s Course, Department of Architectural Engineering, ChungNam National University, Daejeon, 305-764, Korea

Abstract - Recently, high performance steels have been utilized to structural materials in buildings and bridges with the demand
for high-rise and long-span of main structures. In this paper, flexure-compression members with the high-strength steel were
experimentally evaluated to satisfy the design criteria when stub columns fabricated with HSA800 steel were eccentrically
loaded. This test was conducted on box-shaped and H-shaped steels stub columns with high-strength steel to verify the P-M
interaction of members subjected to combined forces according to axial load ratios. The results showed that all specimens were
satisfied the requirements of Korean Building Code(KBC2009) for using of structural members.
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Table 1. Properties of HSA800 specimens

Specimen ?;IC igftffgon;;g] Izzli;h Axial Force ratio (mem)
SCB-HSA800-8-E0.3 [0-90x90x9 500 0.3 70
SCB-HSA800-8-E0.5 0-90x90x9 500 0.5 30
SCB-HSAS800-8-E0.8 [1-90x90x9 500 0.8 5

SCB-HSA800-18-E0.3 [J-180x180x9 600 0.3 150

SCB-HSA800-18-E0.5 [J-180x180x9 600 0.5 65

SCB-HSA800-18-E0.8 [1-180x180x9 600 0.8 15
SCH-HSA800-4-15-E0.3 H-159x96x9x12 500 0.3 140
SCH-HSA800-4-15-E0.5 H-159x96x9x12 500 0.5 60
SCH-HSA800-4-15-E0.8 H-159x96x9x12 500 0.8 15
SCH-HSA800-6-20-E0.3 H-204x144x9x12 650 0.3 190
SCH-HSA800-6-20-E0.5 H-204x144x9x12 650 0.5 80
SCH-HSA800-6-20-E0.8 H-204x144x9x12 650 0.8 20
SCH-HSAS800-8-25-E0.3 H-249x192x9x12 750 0.3 235
SCH-HSA800-8-25-E0.5 H-249x192x9x12 750 0.5 100
SCH-HSA800-8-25-E0.8 H-249x192x9x12 750 0.8 25
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Table 2. Mechanical properties of HSA 800 in KS

Elongation
Yield | Tensile | Yield | Applied

. No. of .

stress stress ratio plate test Elongation
(MPa) | (MPa) | (%) | thickness | . (%)

specime
(mm)

16 and less| No. 5 15 and

above

650~770|800~9505> | 1620 | No. s | 22
less above

above 20 | No. 4 16 and

above

Table 3. Test results of tensile coupon

F F i

Specimen T FE y REA Elonogatlon
(mm) | (GPa) | (MPa) | (MPa) (%)
800T9-1 | 9.35 [203.80| 665.5 | 873.7 | 0.76 31.2
800T9-2 | 9.00 [194.86| 658.5|904.4 | 0.73 333
800T9-3 | 9.03 [202.84| 669.6 | 922.5 | 0.73 30.1
Average | 9.13 | 200.5 | 664.5|900.2 | 0.74 31.5
800T12-1| 12.01 |196.96| 759.7 | 964.8 | 0.78 36.9
800T12-2| 12.07 |206.33| 742.8 | 928.4 | 0.80 33.7
800T12-3| 12.07 |205.08| 736.9 | 933.5 | 0.79 33.8
Average | 12.05(202.79| 746.5 | 942.2 | 0.79 34.8
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Fig. 3. Stress versus strain relationship of coupon test
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Table 4. Result of experiment data

Specimen ¢ L M, B\ M
(mm)| (kN) |(kN'-m)| P, | M,
SCB-HSAS800-8-E0.3 70 | 752 | 72.79 | 0.38 | 1.37
SCB-HSAS800-8-E0.5 30 |1,192| 4235 | 0.61 | 0.79
SCB-HSAS800-8-E0.8 5 |1,900( 26.72 | 0.94 | 0.50
SCB-HSA800-18-E0.3 | 150 |1,615]275.27| 0.37 | 1.19
SCB-HSAS800-18-E0.5 | 65 |2,614|201.13| 0.59 | 0.87
SCB-HSAS800-18-E0.8 | 15 |3,947| 98.15 | 0.93 | 0.42
SCH-HSAS800-4-15-E0.3| 140 | 853 |138.88| 0.35 | 0.99
SCH-HSAS800-4-15-E0.5| 60 |1,388| 93.55 | 0.57 | 0.77
SCH-HSAS800-4-15-E0.8| 15 [2,124| 46.33 | 0.88 | 0.43
SCH-HSA800-6-20-E0.3| 190 [1,328| 289.2 | 0.36 | 1.05
SCH-HSAS800-6-20-E0.5| 80 [2,119]200.84| 0.61 | 0.74
SCH-HSA800-6-20-E0.8| 20 [3,318] 96.32 | 0.95 | 0.41
SCH-HSAS800-8-25-E0.3 | 235 [1,627|419.65| 0.38 | 0.92
SCH-HSAS800-8-25-E0.5| 100 [2,803|314.25| 0.61 | 0.69
SCH-HSAS800-8-25-E0.8| 25 [4,369|151.40| 0.96 | 0.38
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Fig. 4. Stress versus strain relationship curves
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