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Fig. 2 Cross-Section of column with concrete-filled
double-layer steel tubes (CFDLT)
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Tablel Mechanical properties of materials

a) Steel tubes

Categories | fy (MPa) & (%) Es (GPa) ou (MPa) %EL Diameter-to-Thickness ratio (d/t)
$190.7x6 389 0.174 223 457 411 31.8

$190.7x4.5| 387 0.181 213 458 40.3 42.4

#89.1x3.2 394 0.198 199 450 341 278
Note : fy = yield strength of steel, & = Yyield strain of steel, Es = modulus of elasticity for steel, o=

ultimate strength of steel, d = outer diameter of steel tube,

t = thickness of steel tube

%EL = percentage elongation of steel,

b) Concrete

o (MPa)

& (%) Ec (GPa)

68.8

0.238 40.6

Note :

os = compressive strength of cylinder for concrete,
& = the strain corresponding to peak stress of concrete,
Ec = initial tangent stiffness of concrete

Table2  Column specimens
Specimens H/D Outer steel tube Inner steel tube ps (%)
15-CFT-C $190.7x6
12.2
15-CFDLT’-C ¢190.7x4.5 o ) ) )
3 #89.1x3.2 filling with concrete (solid section)
15-CFDLT-C 15.2
$190.7x6
15-CFDST-C #89.1x3.2 with hollow section 18.7
Note : H =height of column, D = diameter of cross-section of column, ps = steel ratio

15-CFT-C, 15-CFDLT’-C,
15-CFDLT-C and 15-CFDST-C

=

#190.7x6

572.1

b) Section 1-1 of
15-CFT-C

190.7

a) Elevation view
of specimens

#190.7x4.5

c) Section 1-1 of
15-CFDLT’-C

All dimensions in mm.

#190.7x6 #190.7x6

d) Section 1-1 of
15-CFDLT-C

e) Section 1-

Fig. 3 Details of specimens
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Fig. 5 Presentation of strain gauges and high nuts
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Fig. 7 Photographs of specimens (6= 30mm)
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Table 3 Experimental results and calculated strength

of each specimen

Specimens | Np(KN) | Ne(kKN) | Nao(kN) | Ny/N¢ Nazo/Np
15-CFT-C 3099 | 3078 | 2448 | 1.007 | 0.790
15-CFDLT’-C | 2939 | 3082 | 2577 | 0.954 | 0.877
15-CFDLT-C | 3308 | 3359 2857 0.985 0.863
15-CFDST-C | 2727 | 2990 2317 0.912 0.850
Note : Np = peak load (maximum load at first loading
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stage when §is not larger than 30 mm) defined in
this study, &= average axial deformation of
column based on overall height, Ne =
calculated axial strength, N3 = axial load
corresponding to sat 30 mm
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