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Experimental Investigation on Behavior of
Giant Concrete-Filled Steel Tubular Columns
with Under  Axial

Compression

Distributive  Beam
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Abstract: A series of speciemens, including three batches, of
giant concrete-filled steel tubular columns (called giant CFT
columns hereinafter) with detailings of distributive beam
under axial load were completed. The failure mode, the load-
carrying capacity of specimens and the strain distribution on
distributive beam of specimens were comprehensively
compared and analyzed based on experimental results. It can
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be observed from the test results that the load shared by core

concrete is proportional to the cross-section area of
distributive beam and is considerably larger than the load
transmitted by the nature bond between steel tube and core
concrete. Thereout, the conclusion could be drawn that the
distributive beam set in giant CFT columns could transfer
vertical load effectively and reliably. Meanwhile, the load
transferred by distributive beam remained constant after shear
plastic hinges at both ends of distributive beam were
developed, and obvious plastic deformation from shear
yielding to failure at the area of distributive beam ends could
be observed. Finally, it could also be concluded from the
results that giant CFT columns with both distributive beams
and inner diaphragms gained much higher load-bearing
capacity than those only with distributive beams by comparing
the two kinds of specimens. Therefore, co-working
performance between core concrete and steel tube could be
effectively improved by distributive beam set in giant CFT
columns, so that excellent axial load hearing behavior of giant

CFT columns could be ensured.

Key words: giant concrete-filled steel tubular columns; load-
transfer detailings; distributive beam; scaled experiment;

load transfering
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Fig. 1 Test setup for the 1st and 2nd batches of specimens
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Tab. 1 Parameters of specimens

dokospmy  HRRERT RRRERT ATERIRT WEAERE REE g0
LRCFT-6-1 450X 300X 6 x X P 2 700 In#EtgE A
_— LRCFT-6-2 450X 300X 6 x X & 2 700 In#EtgE A
LRCFT-6-H1 450X 300X 6 H200X100X10X10 ¥ & 2 700 In#EtgE A
LRCFT-6-H1+D1 450X 300X 6 H200X100X10X10 40X10 & 2 700 In#EtgE A
LRCFT-6-H1-+D1-S 450X 300X 6 H200X 100X 10X 10 40X10 & 2700  NEME A
LRCFT-8-H1 450X 300X 8 H200X100X10X10 ¥ & 2 700 In#EtgE A
%24t  LRCFT-8-H2 450X 300X 8 H130X70X6X6 ¥ & 2700  NEME A
LRCFT-10-H1 450X 300X 10 H200X 100X 10X 10 ¥ & 2700  NEME A
LRCFT-10-H2-1 450X 300X 10 H130X70X6X6 ¥ & 2700  NEME A
LRCFT-10-H2-2 450X 300X 10 H130X70X6X6 ¥ & 2100  nEME A
LRCFT-10-H2-3 450X 300X 10 H130X70X6X6 ¥ 2 2 100 ImEkAaE B
34 LRCFT-10-H3-1 450X 300X 10 H150X100X6X 8 ¥ 2 2 100 NS B
LRCFT-10-H3-2 450X 300X 10 H150X100X6X 8 ¥ 2 2 100 NS B
LRCFT-10-H4 450X 300X 10 H100X50X6X6 ¥ 2 2 100 ImEkAaE B
LRCFT-10-H5 450X 300X 10 H100X 100X 6X 6 ¥ 2 2 100 NS B

T DU AN LRCFT-6-H1+D1-S fl, 6 fAFREBEREIE, 6 mm, H AR DT RBME AR, D RARAIFHR, S AFREBE MBI n
g1);1i
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Fig. 4 Sizes of typical specimens (unit:mm)
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Fig. 5 Failure mode of typical specimens
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Fig. 6 Failure mode of core concrete of typical specimens
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Fig. 7 Failure mode of load transferring detailings
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Tab. 2 Axial compression capacity of specimens
S R WA EIRIRE REETELIE  EWREH RIS B UREBS é}@‘d%bﬂz% REE L ER
fy/MPa BIEF fayMPa  #E/kN ) NN No/kN &L FERE
LRCFT-6-1 380. 3 43.9 3274 8 905 &
1 LRCFT-6-2 380. 3 43.9 2721 8 905 &
LRCFT-6-H1 380. 3 43.9 6 509 8 905 SAMERE IR %
LRCFT-6-H1+D1 380. 3 43.9 8 003 8905 WMk, AR JERE
LRCFT-6-H1+D1-S 286. 8 33.2 8 367 8 507 7072 M, TR Ewk
LRCFT-8-H1 290, 9 33.2 5568 7 700 7 508 HHERR RS
w24t LRCFT-8-H2 290. 9 33.2 4978 6 628 7 508 SHPERE R 5
LRCFT-10-H1 289. 1 33.2 7 098 9 022 8218 SHPERE R JERE
LRCFT-10-H2-1 289. 1 33.2 6 892 8 009 8 218 SAMERE IR %
LRCFT-10-H2-2 355.5 33.0 7 319 7 873 9 163 SAMERE IR %
LRCFT-10-H2-3 355.5 33.0 4738 6 291 9163 SRR R 5
- LRCFT-10-H3-1 355.5 33.0 4953 7 035 9 163 YRR &
LRCFT-10-H3-2 355.5 33.0 5 485 7097 9 163 SAMERE IR %
LRCFT-10-H4 355.5 33.0 4878 5 790 9 163 SAMERE IR %
LRCFT-10-H5 355.5 33.0 4 555 6 347 9163 SHPERE R 5

HEARE R E AR, XE SURETT No= frAst facdes fy NHIBHEIROR B SEIE L Ay Sh BB E M, fa b BEE L A1OHURIRE IS

SPE, Ac N REE LR E R

o S, g T g g
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Fig. 9 The first and third principal strain on the web of distributive beam set in specimens (unit;107%)
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