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ABSTRACT : Eccentric axial loading test was performed for concrete-encased columns using 800MPa steel and 100MPa
concrete. To maximize the contribution of the high-strength steel, L-shaped steel sections were placed at four corners, and
connected to each other by lattices, links, or battens. Compared to a H-section of the same area, the moment-arm and strain
of the Li-sections are increased. Also, the corner L-sections provide good lateral confinement to concrete core. The test results
showed that the peak strength and effective flexural stiffness of the Li-section columns were increased by more than 1.4 times
those of the H-section column.
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Fig. 2 Strength combinations of steel and concrete
in previous experimental studies for SRC columns

Table 1. Strength limitation in current design codes (MPa)

Design Code ACI 318 |Eurocode 4 ANSS%%ISC AlJ
(2010) (2005) (2010) (2004)

Yield |Max| 350MPa | 460MPa | 525MPa | 588MPa”
Strength of [

Steel Min - - - -
Compressive | Max - 50MPa T0MPa | 58.8MPa
Strength of

Concrete | Min| 17MPa 20MPa 21MPa | 29.4MPa

@ Ultimate tensile strength
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Table 2. Properties of test specimens
Specimens Hcglegfﬁ%n L-section Columns
H1 L1 \ 1.2 L3
Section Dimension, BX< D 260x260mm
Gross Area, 4, 67600mm”
Concrete Compressive Strength at 28-day, f 103.6MPa ‘ 96.6MPa
Steel Shape H-150x150% 41-60x60%15mm
(Width-to-Thickness Ratio, b;/t;) | 15x15mm (4.50) (3.00)
Structural (Ultimass Tongie gstgérgﬁ £ (S6MPa) (SMIPa)
Sectional Area, A, 6300mm”
Steel Ratio, p,, 9.3%
mE R ooy | 5019 : :
Longitudinal
Re-bar Yield Strength, f, 512MPa 513MPa - -
Reinforcement Ratio, p,, 1.1% 1.5% - -
Uniaxial Composite Section, Po/‘D 10836kN 10944kN 9815kN
Compressive Steel Section, P, 5116kN 4782kN
Strength (Contribution Ratio, 6= P,,/P,) (0.47) (0.49)
Net Column Length, Z (Total Specimen Length, Z,) 900mm (2620mm)
Slenderness Ratio, A = KZ,/r” 40.3 29.1 35.3
Type Ties Lattices Links Battens
e hren o DI0 (71.3mm") | ¢7 (38.5mm?) | D13 (126.7mm®) | 6T (360mm®)
Transverse 7
Reinforcement Yield Strength, f, 474MPa 531MPa 481MPa 418MPa
Vertical Spacing, s 65mm 50mm 100mm 210mm
Volumetric Ratio, p,, 1.99% 1.73% 2.09 2.91
Eccentricity of Axial Load, e, 120mm
(Eccentricity Ratio, e,/D) (0.46)
? P, =0.85f,A,+ F, A, +f,A, (Early crushing of concrete was ignored)
“ Effective length factor &= 1, and Radius of Gyration r= \(02EZ + £, I )/(02EA + E, A,,) (mm)

Where, £ =3320,/f, +6900 (MPa), £, = 205GPa
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Table 3. Composition and properties of concrete mixtures

Mixtures C100-1 (H1, L1) | C100-2 (1.2, L3)
Water 152kg/m’ 158kg/m”
(W/B) (17.8%) (17.5%)
Cement 614kg/m’ 677kg/m’
Binder BS 171kg/m’ 181kg/m”
SF 68kg/m’ 45kg/m’
Aggregate 884ke/m’ 847kg/m’
(Max. Size) (15mm) (15mm)
Sand 533kg/m’ 514kg/m’
(S/a) (37.6%) (37.8%)
AE 17.06kg/m’ 18.06kg/m’
(AE/B) (2.00%) (2.00%)
Slump Flow 710mm 780mm
Air Content 3.5% 4.8%
TAA ) A= Table 49 gelatict. 28YUA1E
Al ZAIA = } for. HAUNSHA HHE ¢, HAF
E (947} 0.45f,2 Q= A4 71471 €100-19]

A% £ = 103.6MPa, ¢, = 0.0027, B, = 41.5GPac]
eH, C100-28 Aele f. = 96.6MPa, €, = 0.0030,
E.= 36.2GPacl3lth. 34 3AAS] AT 3AA
FE7E] AT dAER(E, = 3320 /F. + 6900 )3}
TARIATHC100-12 £, = 40.7GPa, C100-2& E, =
39.5GPa).

O

Table 4. Concrete properties at 28-day

Concrete C100-1 (H1, L1) | C100-2 (L2, L3)
for 103.6MPa 96.6MPa
€o 0.0027 0.0030
E" 41 5GPa 36.2GPa
(3320 4/, +6900) (40.7GPa) (39.5GPa)

@ corresponding to 0.45f
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Table 6. Comparison of test and analysis results at
mid-height section

Comparison LA;( ;31' Moment, | Strain, |Curvature
P.(kN) M, (kN-m) €, %,, (1/m)

Test | 2023 276 0.0032 | 0.0218

= Analy.| 2110 285 0.0030 | 0.0217

i L Test | 2580 338 0.0026 | 0.0175
Cone. Analy.| 2932 390 0.0030 | 0.0186
Cﬂt;Sgh L9 Test | 3192 422 0.0032 | 0.0198
Analy.| 2859 381 0.0030 | 0.0188

L3 Test | 2407 311 0.0026 | 0.0157
Analy. | 2860 381 0.0030 | 0.0188

- Test | 2329 366 0.0066 | 0.0447
Analy. | 2260 341 0.0062 | 0.0444

5 Test | 3343 469 0.0052 | 0.0337
p:;k Analy.| 3563 521 0.0062 | 0.0377
Load | |, Test | 3614 525 0.0098 | 0.0538
Analy.| 3179 445 0.0046 | 0.0287

13 Test | 3495 509 0.0075 | 0.0429
Analy.| 3176 445 0.0046 | 0.0287
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