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Abstract - In this study, the stub columns of built-up H-section and square hollow section subjected to eccentrical loads are tested
to evaluate the applicability of the structural members with 800MPa high-strength steel (HSA800) on current design
specification. Analytical studies of FE model are conducted to validate the test results and then the verified FE models are used
for extensive parametric studies for checking up the applicability of current design code. The parameters are width-to-thickness
ratios and axial load ratios. From P-M correlations on parameter models, all stub columns with non-compact sections exceed the
current design requirements about axial force and flexural strength ratios are sufficiently secured as the axial load ratios are
decreased. The built-up hollow sections with slender section model do not satisfy the current design specification about axial
force .
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Fig. 1. Test set-up”

Table 1. Built-up square hollow section and H-section stub
columns for experiments'”

Table 2. Test results of Built-up square hollow section and
H-section stub columns®?

e Pu Mu
Specimen (mm)| (kN) (kN- | Pu/Py |Mu/Mp
mm)

SCB-HSAS800-8-E0.3 70 | 752 | 72787 | 037 | 1.37

SCB-HSAS800-8-E0.5 30 | 1192 | 42345 | 0.59 | 0.79

SCB-HSA800-8-E0.8 5 | 1900 | 26720 | 0.94 | 0.50

SCB-HSA800-18-E0.3 | 150 | 1615 |275279] 0.38 | 1.19

SCB-HSA800-18-E0.5 65 | 2614 (201125| 0.62 | 0.87

SCB-HSAS800-18-E0.8 15 | 3947 | 98146 | 0.93 | 0.42

SCH-HSA800-4-15-E0.3| 140 | 853 |138882| 0.35 | 0.99

SCH-HSA800-4-15-E0.5| 60 | 1388 | 93545 | 0.57 | 0.77

SCH-HSA800-4-15-E0.8| 15 | 2124 | 46331 | 0.88 | 0.43

SCH-HSA800-6-20-E0.3| 190 | 1328 |289219| 0.38 | 1.05

SCH-HSA800-6-20-E0.5| 80 | 2119 |200837| 0.61 | 0.74

SCH-HSA800-6-20-E0.8| 20 | 3318 | 96315 | 0.95 | 0.41

SCH-HSA800-8-25-E0.3| 235 | 1627 |419654| 0.36 | 0.92

SCH-HSA800-8-25-E0.5| 100 | 2803 [314247| 0.61 | 0.69

SCH-HSA800-8-25-E0.8| 25 | 4369 [151401| 0.96 | 0.38

Specimen Section geometry | Length ?jri :;
H*B*tf*fw mm) | (mm) ratio

SCB-HSAS800-8-E0.3 [1-90x90x9 500 0.3
SCB-HSA800-8-E0.5 01-90x90x9 500 0.5
SCB-HSA800-8-E0.8 0-90x90x9 500 0.8
SCB-HSA800-18-E0.3 01-180x180x9 600 0.3
SCB-HSAS800-18-E0.5 0-180x180x9 600 0.5
SCB-HSAB800-18-E0.8 [1-180x180x9 600 0.8

SCH-HSA800-4-15-E0.3  |H-159x96x9x12 500 0.3

SCH-HSA800-4-15-E0.5  |H-159x96x9x12 500 0.5

SCH-HSA800-4-15-E0.8  |H-159x96x9x12 500 0.8

SCH-HSA800-6-20-E0.3  |H-204x144x9x12 650 0.3
SCH-HSA800-6-20-E0.5  |H-204x144x9x12 650 0.5
SCH-HSA800-6-20-E0.8  |H-204x144x9x12 650 0.8

SCH-HSA800-8-25-E0.3  |H-249x192x9x12 750 0.3

SCH-HSA800-8-25-E0.5  |H-249x192x9x12 750 0.5

SCH-HSA800-8-25-E0.8  |H-249x192x9x12 750 0.8
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Table 3. Comparison of test and analysis results

Maximum Load : P,

Specimen Analysis Test Error

(kN) (kN) (%)

SCB-HSA800-8-E0.3 580.18 581.93 0.30
SCB-HSA800-8-E0.5 868.67 972.15 0.77
SCB-HSA800-8-E0.8 1413.50 | 1680.46 441
SCH-HSA800-8-25-E0.3 1606.60 | 1626.82 1.24
SCH-HSAS800-8-25-E0.5 2792.90 | 2803.02 0.36
SCH-HSA800-8-25-E0.8 4247.20 | 4369.43 2.80
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Fig. 4. Comparison of Test and analysis in Stress-strain curves

(a) Test (b) FE analysis
Fig. 5. Shape of the local buckling (SCB-HSA800-8-E0.8)

T

ey
o
S

w
o°§

(a) Test (b) FE analysis

Fig. 6. Shape of the local buckling (SCH-HSA800-8-25-E0.8)
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Table 4. Analytical models for parametric study
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(a) SCB-23 series S-S Curve
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(d) SCH-6-15 series S-S Curve

Fig. 7. Analysis results of parametric study in stress-strain curves

Table 5. Results of Analysis models for parametric study

Section geometry| L e

Specimen (H*B*tf*fw mm) |(mm)

Specimen © Pu (ll\:[Nu Pu | Mu
P () | (N | /Py | Mp

SCB-HSA800-23-E0.3  |[0-225x225x9 700 | 0.3 | 185

SCB-HSA800-23-E0.3 | 185 | 1534 | 307 | 0.28 | 0.83

SCB-HSA800-23-E0.5 |[0-225x225x9 700 | 0.5 | 75

SCB-HSAS800-23-E0.5 75 | 2818 | 234 | 0.53 | 0.64

SCB-HSA800-23-E0.8  |[[1-225x225%9 700 | 0.8 | 20

SCB-HSA800-23-E0.8 20 4391 | 128 | 0.82 | 0.35

SCB-HSA800-28-E0.3  |[1-270x270x9 850 | 0.3 | 215

SCB-HSA800-28-E0.3 | 215 | 1573 | 375 | 0.27 | 0.70

SCB-HSA800-28-E0.5 |[0-270x270x9 850 | 0.5 | 95

SCB-HSA800-28-E0.5 95 |3067 | 322 | 0.52 | 0.60

SCB-HSA800-28-E0.8 |[1-270x270x9 850 | 0.8 | 25

SCB-HSA800-28-E0.8 25 4432 | 154 | 0.75 | 0.29

SCH-HSA800-4-20-E0.3 |H-204x96x9x12 | 650 | 0.3 | 195

SCH-HSA800-4-20-E0.3 | 195 | 1019 | 235 | 0.37 | 1.16

SCH-HSA800-4-20-E0.5 |H-204x96x9x12 | 650 | 0.5 | 85

SCH-HSA800-4-20-E0.5| 85 | 1602 | 164 | 0.56 | 0.81

SCH-HSA800-4-20-E0.8 |H-204x96x9x12 | 650 | 0.8 | 20

SCH-HSA800-4-20-E0.8 | 20 | 2525 | 80 | 0.93 | 0.36

SCH-HSA800-4-25-E0.3 |H-249x96x9x12 | 750 | 0.3 | 235

SCH-HSA800-4-25-E0.3 | 235 | 1134 | 315 | 0.37 | 1.18

SCH-HSA800-4-25-E0.5 |H-249x96x9x12 | 750 | 0.5 | 100

SCH-HSA800-4-25-E0.5| 100 | 1781 | 216 | 0.60 | 0.81

SCH-HSA800-4-25-E0.8 |H-249x96x9x12 | 750 | 0.8 | 25

SCH-HSA800-4-25-E0.8 | 25 | 2779 | 109 | 0.93 | 0.39

SCH-HSA800-6-15-E0.3 |H-159x144x9x12 | 500 | 0.3 | 165

SCH-HSA800-6-15-E0.3 | 165 | 1138 | 212 | 0.35 | 1.04

SCH-HSA800-6-15-E0.5 |H-159x144x9x12 | 500 | 0.5 | 70

SCH-HSA800-6-15-E0.5| 70 | 1783 | 146 | 0.55 | 0.72

SCH-HSA800-6-15-E0.8 |H-159x144x9x12 | 500 | 0.8 | 20

SCH-HSA800-6-15-E0.8 | 20 | 3034 | 84 | 0.94 | 0.39

SCH-HSAR800-6-25-E0.3 |H-249x144x9x12 | 750 | 0.3 | 250

SCH-HSA800-6-25-E0.3 | 250 | 1389 | 399 | 0.37 | 1.11

SCH-HSA800-6-25-E0.5 |H-249x144x9x12 | 750 | 0.5 | 105

SCH-HSA800-6-25-E0.5| 105 | 2250 | 270 | 0.59 | 0.75

SCH-HSA800-6-25-E0.8 |H-249x144x9x12 | 750 | 0.8 | 25

SCH-HSA800-6-25-E0.8 | 25 | 3579 | 127 | 0.95 | 0.35

SCH-HSA800-8-15-E0.3 [H-159x192x9x12 | 600 | 0.3 | 170

SCH-HSA800-8-15-E0.3 | 170 | 1315 | 251 | 0.33 | 0.96

SCH-HSAR800-8-15-E0.5 |H-159x192x9x12 | 600 | 0.5 | 75

SCH-HSA800-8-15-E0.5| 75 | 2100 | 176 | 0.52 | 0.67

SCH-HSAR800-8-15-E0.8 |H-159x192x9x12 | 600 | 0.8 | 20

SCH-HSA800-8-15-E0.8| 20 | 3336 | 87 | 0.83 | 0.33

SCH-HSA800-8-20-E0.3 |H-204x192x9x12 | 650 | 0.3 | 215

SCH-HSA800-8-20-E0.3 | 215 | 1411 | 333 | 0.32 | 0.94

SCH-HSA800-8-20-E0.5 |H-204x192x9x12 | 650 | 0.5 | 95

SCH-HSA800-8-20-E0.5| 95 | 2366 | 249 | 0.55 | 0.70

SCH-HSAR800-8-20-E0.8 |H-204x192x9x12 | 650 | 0.8 | 25

SCH-HSA800-8-20-E0.8 | 25 | 3811 | 129 | 0.88 | 0.36
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(b) SCB-28 series P-M correlation diagram
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(c) SCH-4-20 series P-M correlation diagram
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(d) SCH-6-25 series P-M correlation diagram
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(e) SCH-8-25 series P-M correlation diagram

Fig. 8. P-M correlation diagram of parametric studies
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