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Abstract

This study aims to investigate and evaluate the efficiency of
high-strength concrete-filled steel tube (HSCFST) structures for
residential applications. It addresses challenges such as the
shortage of skilled labor, rising labor costs, and the need to
reduce construction time and expenses. The study examines
four three-story residential buildings by modeling their
structures using ETABS software to analyze their vertical and
seismic load-bearing behavior. The design of the HSCFST
columns follows the AISC 360-22 standard and the Load and
Resistance Factor Design (LRFD) method. The design results
indicate that the column size can be reduced to 125 mm and
150 mm, ensuring that the column dimensions do not exceed
the wall thickness by using concrete with a compressive strength
exceeding 60 MPa in combination with commercially available
steel tubes. The analysis of all four buildings demonstrates that
the designed structures exhibit superior load-bearing and seismic

performance compared to conventional reinforced concrete

structures in all aspects. Furthermore, the findings reveal that

HSCFST  columns significantly reduce construction costs

compared to reinforced concrete columns.

Keywords: High-strength concrete-filled steel tube, Residential

house, Seismic load
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Beam 0.57 0.45 0.31 0.22
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Average
Beam 0.45 0.39 0.23 0.18
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Max DCR Average DCR Max DCR Average DCR
Story Type Story Type
RC HSCFST RC HSCFST RC HSCFST RC HSCFST

Column 0.75 0.67 0.60 0.53 Column 0.80 0.72 0.59 0.54

Story 0 Story 0
Beam 0.63 0.59 0.38 0.25 Beam 0.35 0.34 0.20 0.17
Column 1.04 0.85 0.73 0.53 Column 1.03 0.80 0.70 0.52

Story 1 Story 1
Beam 0.73 0.69 0.38 0.27 Beam 0.61 0.51 0.24 0.19
Column 0.76 0.53 0.51 0.36 Column 0.95 0.57 0.62 0.41

Story 2 Story 2
Beam 0.73 0.54 0.37 0.26 Beam 0.45 0.50 0.21 0.17
Column 0.64 0.42 0.40 0.25 Column 0.95 0.57 0.73 0.46

Story 3 Story 3
Beam 0.37 0.26 0.24 0.14 Beam 0.80 0.37 0.49 0.22
Column 0.80 0.62 0.56 0.42 Column 0.93 0.66 0.66 0.48

Average Average
Beam 0.61 0.52 0.34 0.23 Beam 0.55 0.43 0.29 0.19
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Max DCR Average DCR Max DCR Average DCR
Story Type Story Type
RC HSCFST RC HSCFST RC HSCFST RC HSCFST

Column 0.78 0.82 0.60 0.67 Column 0.86 0.83 0.62 0.56

Story 0 Story 0
Beam 0.60 0.46 0.29 0.24 Beam 0.40 0.34 0.20 0.21
Column 1.31 0.74 0.85 0.57 Column 1.74 0.73 1.25 0.53

Story 1 Story 1
Beam 0.59 0.53 0.29 0.23 Beam 0.44 0.53 0.27 0.25
Column 1.04 0.52 0.79 0.45 Column 1.30 0.56 1.00 0.40

Story 2 Story 2
Beam 0.48 0.39 0.26 0.21 Beam 0.80 0.44 0.26 0.21
Column 0.86 0.51 0.60 0.37 Column 1.42 0.76 1.15 0.71

Story 3 Story 3
Beam 0.40 0.32 0.22 0.15 Beam 0.49 0.40 0.30 0.24
Column 1.00 0.65 0.71 0.52 Column 1.33 0.72 1.00 0.55

Average Average
Beam 0.52 0.43 0.27 0.21 Beam 0.53 0.43 0.26 0.23
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Lt Type Cost (Baht) :
RC HSCFST % Diff
Column 91,304 84,420 -7.50%
Jean Beam 256,371 193,773 -24.42%
Total 347,675 278,192 -19.99%
Column 64,037 59,651 -6.85%
TunanEng Beam 318,905 289,032 -9.37%
Total 382,942 348,684 -8.95%
Column 69,132 66,273 -4.14%
trumenatidng Beam 278,550 223,906 -19.62%
Total 347,682 290,179 -16.54%
Column 64,437 110,415 71.35%
Trumeunga Beam 453,056 374,705 -17.29%
Total 517,493 485,120 -6.26%
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