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Structural Characteristic of Beam-to-Column Connections in Rectangular CFT

Structures Considering Concrete Filling
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ABSTRACT : CFT structures require a diaphragm to prevent buckling of steel at connections. An outer diaphragm has better

concrete filling than a through diaphragm due to a large bore, but due to the larger size than the through diaphragm, it has

poorer constructability and cooperation with building equipment. The building structure has a floor slab that was unified with

the upper diaphragm, so the outer diaphragm was placed at the upper bound. Moreover, the through diaphragmwas placed at

the lower connection to avoid obstruction of the building equipment . The CFT structure with the improved concrete filling

showed the same structural behavior as the CFT structure with the use of the same type of diaphragms at the upper and

lower connections.
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Table 1. Specimen list

Steel

Specimen| Pipe
Name Steel

Grade

Diaphragm | H-beam
Steel s Steel
Grade Grade

Remark

Penetration
Diaphragm
(Tension)
Exterior
Diaphragm
(Compression)

EP-T

Exterior
Diaphragm

_ (Tension)
EP-C Penetration
Diaphragm

SPSR SS SHN (Compression)

400 400 400

Exterior
Diaphragm
EE (Tension) Exterior
Diaphragm
(Compression)

Penetration
Diaphragm
(Tension)
PP Penetration
Diaphragm
(Compression)
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Table 2. Materials the experimental results

Yield Tensile Vield |Flongation
Material Strength | strength Ratio(%) 1(1§/3)
(MPa) | (MPa) 7 7
Tube 370 480 76 40
H-Shape | Flange| 358 498 73 45
Steel
Steel | web | 380 515 83 39
Diaphragm 370 497 74 31
Concrete test piece No.1|No.2|No.3|No.4|No.5| Average
specimen 28 | 28 | 31 | 32 | 32 30
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Fig. 24 With different thickness of groove weld



O
2]
0x
1o
=
rx
ri"
oEE
9}
M
_|
N
01

|-|1
o
oo
Blis
1o
-
[
Am
0x

Table 4. Variable the maximum moment and 2, ool t(FA)7F HEHS ZHA] t(FA) o]
Width & Thickness Unit (mm) 7} 4mm ©)’3Q] A& Fig. 249} 2o] 84 St
Diaphragm | Diaphragm | Maximum
Specimen | Diaphragm | Thickness Width Moment 4.4 =
(t,) (hy,) (kN.mm) B =
Penetration 12 0 179725
Penetration 11 10 193804 _ _ L
Penetration 12 10 197258 2 d7e AFCFT+2Y A3 724 Ass F7kt
PP ppenenatin |12 = e 7] glete] AFAS Asle] AFedn AE fei
enetration N _ ) } B =
Penetration 12 40 202475 o B 91 & fekedne] djie Bate] thololx
Peneirtion | 17|20 | 207025 de] A543 2] B9E Folu, ur} K8 A2
xterior - i ~ . _
Exterior 12 45 - 5]'7] ‘045]'0% HEE ﬂé’ﬁ]—?ﬂ,\q— a1 A3 —9—%]:'5]'\4 l’j-g_ﬂ]—
Exterior 12 75 213850 iy
Exterior 15 75 211575
Exterior 17 75 211575
EE Exterior 12 85 216125 (1) BEdhololZae [1-300x300x9 787 H-350%175x
Exterior 17 85 213850
Exterior 0 95 213850 7x11 2E AR wode A (F)E 10mm, ¢, (FA)
Exterior 14 95 222950 =19 7 A7k Qe AR E DIREE
1_ mim. ] __1_7 l:l
Exterior 15 9% 227500 o T s wel 2Vt el g
Exterior 17 9% 213850 g5 gHske 2ol "
Penetration g ;g 220665 (2) Y&Tiololzall e [1-300x300x9 73} H-350x175x%
Exterior
Penetration 12 10 197920 <11 BE& /\}Q‘?ﬂ UHO]]L h )e 95mm t, (—rﬂﬂ)
e = = S 17Tmme AASH FYFe 271734 1ol FEu)
Penetration 12 10 197925 Ge Bz F ; ] Q]:]-
Exterior 17 75 He Irhore 10| AU
fenctiation |2 L 209991 (3) %3 tlololza) EP-C [1300x300x9 7%} H-350
EP-C Penetration 12 10 202469 x17hxT7x11 HE A]"gje]' UH g%u}o]o].ga‘go] (1)176]'%1
Exerin |11 | 85 4% Sitlolokzdie] Aolz9l 1, (5)% %5mm, ¢, (7
Penetration
Exterior 2 o5 | 2™ ME 1Tmmz AAE A 2717243 1o g
fenctiation |2 | 225021 S SRsls 270 9t}
xterior
Penetration 12 10 297495 (4) Zé 6(3) D}O]o]’-%—%} EP-T= [F300x300x9 70}%-7/} H-350
Exterigr 15 95 x17T5x7x11 B=S Apdt UH gzqo]o‘l‘ﬁgﬂo] olio]
Penetla-tlon 12 10 297595 o - alo] Alo]%o -
Exterior 17 95 a7 94_1—4’01011_ 9 ]’OL— hs(-;) 45mm, ts(*r
Penetrati 12 10 N
?ft;iollon 75 10 176010 ”ﬂ)a 11mm= /\-174]0]_131 }:IHJ':[LO 537]7&%5]34' EQ ?%}
Penetration 12 10 210131 Hg S gHsl= 2do] "}
Soterior - (5) Thololza] Aol ke Saie hololzale
- 213854 _ =
Exterior 12 » (F) S7HrRs ¢, ()9 S7PF B% 284S @
Penetration 12 10 _
Exterior 15 75 221493 LE]' ‘)l: 3}15}
e 2 101 oragn (6) BErjololz e} s Zriololmale H3aled A 7
Fenetration |12 |10 | JOFTHERY A5 YA HER 349 F99t
R N $9% 724 AFE Yehln 9 o] Fsidt
Penetration 12 10 213849
Exterior 17 85
Penetration 12 10 ZEAIO] =2
Exterior 12 95 213847 = |- | =
Penetration 12 10 216123
EXteHO.r 14 9% o] oJLo] Z=x)slA Az P—_ 1] 3L g 7} Lz ol
Penetration 12 10 216124 ] L:IJ'A B ] H—l 3= 20124 EAF TR —,HI_
Bxerior | 15| 05 £ AN AL FIHE MG CFTTES 715
Penetration 12 10 ~ -
Exterior 17 95 218392 H ;ﬁ LE‘A :Ilz;q 715 oquL 1]'9] d ?jlg \%LJ‘:}

slEzpxsts =27 H25HE 25(EH 1233) 2013d 42 195
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