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Research and Application of CFT Construction for Overseas Market
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Abstract:

In growing high-rise construction markets in Asia such as Vietnam and surrounding countries, the concrete
construction is still dominant over the steel construction, and this market trend is also true to the high-rise buildings
with around 30-stories. Considering this market trend, we had focused on Concrete Filled steel Tube (CFT)
construction to promote structural steel in those markets; CFT is composed of both structural steel and concrete, and
also maintains advantages of both steel and RC construction.

Compression tests of CFT short columns are carried out in Vietnam and the results are reviewed with respect to
the design strength according to the international standards such as Eurocode and AIJ, which are widely recognized
in those countries. To foresee the applicability in those markets, design studies by Eurocode are carried out for RC

and CFT column, and mock-up test of CFT column was also carried out by J-Spiral Steel Pipe.
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Table 1 CFT Specimen and test results

Specimen D L oc oy ey Pmax emid_ave emid_ave
# (mm) (mm) (N/mm?) (N/mm”) (%) (kN) (%o) gy
D20H501 200 500 4500 32.00 13.8
D20H502 200 500 2.327 4380 29.54 12.7
D20H503 200 500 4280 17.98 7.73
D25H500 250 500 Mean 59.98 6 300 29.11 12.7
STD 2.66
D25H625 250 625 2.293 6 280 22.61 9.86
Max.64.1
D25H750 250 750 Min.56.2 6 090 11.70 5.10
D30H751 300 750 8030 21.50 9.58
D30H752 300 750 2.244 8320 18.52 8.25
D30H753 300 750 8030 26.94 12.0

Remark) oc: Compressive cylinder strength, oy: Yielding tensile strength of steel pipe, €y: Yielding tensile strain of steel pipe
Pmax: Applied maximum force, emid_ave: Averaged axial strain at mid-point of column height when Pmax loading
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Table 2 Applied maximum Load (Pmax) and estimated strength according to AlJ, AISC & EC4.

Specimen D L Pmax Al AISC EC4
# (mm) (mm) (kN) Pu Pmax/Pu Pu Pmax/Pu Pu Pmax/Pu

D20HS501 200 500 4 500 3881 1.16 3327 1.35 4197 1.07
D20HS502 200 500 4380 3881 1.13 3327 1.32 4197 1.04
D20HS503 200 500 4280 3881 1.10 3327 1.29 4197 1.02
D25H500 250 500 6300 5415 1.16 4697 1.34 5976 1.05
D25H625 250 625 6280 5415 1.16 4697 1.34 5821 1.08
D25H750 250 750 6090 5415 1.12 4697 1.30 5661 1.08
D30H751 300 750 8030 7 146 1.12 6262 1.28 7 639 1.05
D30H752 300 750 8320 7 146 1.16 6262 1.33 7 639 1.09
D30H753 300 750 8030 7 146 1.12 6262 1.28 7 639 1.05
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Table 3 Typical line-ups of hollow structural steels and those materials standards & dimensions

Type of product Spiral-wounded pipe

Press-formed pipe Welded box

Seam weld

§

Profile and weld seam Spiral-winding

Seam weld

iSeam weld

Seam weld

Press-forming

Material source Hot-coil

Plate Plate

JIS G 3444-STK400/490

MDCR0003-BCP235/325% JIS G 3106-SM490/570

Applicable material EN 10219-S355NH etc. EN 10219-S355NH etc. EN 10025-4-S355/S460M etc.
Thickness* 6-25 mm 12-40 mm 19-100 mm
Outer-dimension* 600-2 500 mm 400-1 000 mm 1 000-1 500 mm

* Typical values or specifications, not necessarily represents the market available products.
*MDCR0003-BCP235/325 is a construction material standard established by Japan Iron and Steel Federation.
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Table 4 EC4 design study of CFT vs. RC column

RC column

CFT column (Square)

CFT column (Circular)

Column profile

1600 % 1 600 mm

1080 %1 080 mm

D =1100 mm

(rebar) (60 — D32/SD345) Fire protect & finish (50 mm) Fire protect & finish (50 mm)
Steel profile - BOX-980 % 980 X 26 mm/Fy = 440 ¢-1 000X 25 mm/Fy = 440
Concrete C30/37 C30/37 C30/37
Partial factor y yc=1.5/ys=1.15/7k = 1.0 - —
Design strength (Axial) 57 200 kN (Axial) 60 900 kN (Axial) 57 500 kN

% Assuming A = 0.2

1.17 mZ(Area saving 1.39 mz)

0.95 mz(Area saving 1.61 mz)

Occupied area 2.56 m’ = [Rent increase] = [Rent increase]
1.39 X 15USD X 12 X 10yr = $2 500 1.61 X 15USD X 12 X 10yr = $3 000
Steel amount 379 kg/m 779 kg/m (+400 kg) 601 kg/m (+222 kg)
JFE £ No. 43 (2019 4 2 H) — 98 —
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