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Non-linear Analysis of Full Scaled CFT Column to H-Beam Connections with
T-Stiffeners
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ABSTRACT : The goal of this paper is to understand the stress-transfer mechanism of concrete—filled tubular column to
H-beam connection with external T stiffener through the elasto-plastic finite element method and to offer basic data for
the design of T stiffener. For the accuracy, analysis results are compared with experimental results. It makes use of
several stress and strain indices to understand the stress-transfer mechanism of connection. An alternative plan that
decreases the stress concentration of beam flange to horizontal stiffener connection is proposed through the elasto-plastic
finite element method.
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AgAe A AMgE Ao Beld E4E AP
Q3la) e Bolx AHF A AT AFE A
¥ ¥ 12 7 ARAIEHY] A EERE sl FE
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off-set o2 JEAHE AU 4o FHE 32
HEE 4SUT fu = 210kg/cm?Q AEE AHGSHIT

1. ZAEE dEol offt MESY

A% (tf/i:nz) (tf/iumz) oi/ou | Elo(%)
BF-20 | 3.12 4.54 0.69 0.24
BF-19 | 2.94 4.29 0.69 0.37
BW-12 | 3.26 4.49 0.73 0.28
BW-11 | 3.14 4.54 0.69 0.30
sc-12 | 277 4.67 0.59 0.26
sT-20 | 3.77 5.83 0.65 0.26
st-19 | 291 471 0.62 0.34
sr-12 | 29 5.29 0.56 0.2

BF-20 - 57 (mm)
T 72(BF BE4% BW 298, SC 2. ST ~E)Z4)
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AN | o] | A= | Aol | (HEAR +ZEAW)
(%) | mm | (%) | (mm)

TS-1 | 70 | 240 | 100 | 360

TS-2 | 130 | 440 | 70 | 230 Hggggogfggolf ;220

TS-3 | 130 | 440 | 100 | 360

TS-4 | 70 | 160 | 130 | 280

TS-5 | 130 | 300 | 70 | 150 Hg)ggozfégoli 1X219

TS6 | 130 | 300 | 130 | 280
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3.1 MEH 293 iy

3.1.1 849 4%

dukg o 24184 (Quadratic interpolation)+ 148
2(Linear intepolation) Bt & ¢ A& dHE /AL
o 53] mde] o] Moz o]Felzl REME fi
3ttt SRR FjAAIREe] dojAle @] Ya 8ol A%
HEolu MLy} wie & A9 14840 o Uy 2%
& 7HUE gt el B 2de Moz ool 1
£ol gl Azt f2ld 141849 Solidf4AE AMg3}
ot AA Y mde AMAREE mEdle] C3D8R
(Reduced integration) 848 AH3la1, 1/284F HEH
(integration point)©] 870S1 C3D8SAE ARSIt}

3.1.2 Aaxd

7189 4oz dojd A ¢ EAES §H-HYPT
FAE AAY AsAdEH A ®2Es] A 2 A9
Moz My3) slo] ABAQUS 5.89 A& dHEA4g)d ¢
# 2&¥(True Stress)¥d AA2a2 AME AAIHYx
(Plastic Strain)E AMg3td Jehpiidth 18 3& A84
ol AMSE AEA F dEAY BF-20° 4¥A9 ¥R
o} #Me] AMEE SEE=-HYE FATXo, Mo ALE
H AsFAL 1Y E AMgnE AF7sdANAN 34
€87 ti AolE Holxm gt} E 37 49 Mo ALE
3 23E 9 A A5 dYARE Jepii)

Otrue = Unom(l+5nom) (1)
= In(l+&,m) (2)
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T8 3. &fA BF-202) dEAiol siMoll oj2Et SHT-HHE WARM

O yom
el = In(1+¢&,0m) “~E (3)

AN, Opom = 3328 (Nominal stress)
Oirue= &8 (True stress)

e = ANFTAHYE(Total nominal strain)
Enom= Y E (Nominal strain)

e § = AN T (Plastic strain)

E 3. 54y fiieadidel 232 84 3Kz

. [ ] 02 ' a3
4 (kef/em®)

E3YE 120 240 241
R £1 €2 €3
égﬂl (X 10—0)

FAYE 0 1883 3212

E 4. vjlMY fEiesdMel ZA) & AR

01 02 03 04 05 06
(kgf/cm®)
BF-20 | 3085 | 3216 | 3593 4353 5113 | 5699
BF-19 | 2948 | 3069 | 3723 4387 5065 | 5514
BW-12 | 3274 | 3348 | 3954 4558 5217 | 5838
BW-11 | 3144 | 3275 | 4013 4601 5307 | 5838
SC-12 | 2727 | 3662 | 4522 5434 6094

A

494 €1 €2 €3 €4 €5 €6
(x10-6)
BF-20 0 13352 | 38934 | 82603 | 149140 | 225397
BF-19 0 27174 | 64714 | 112883 | 183050 | 253094
BW-12 0 23372 | 69367 | 111666 | 177676 | 259427
BW-11 0 42244 | 76690 | 119243 | 188932 | 259427
SC-12 0 40836 | 88682 | 146233 | 271238
BF-20 — 5/ (mm)

T 73#(BF BEW@%, BW 248, SC 4®)

3.1.3 Hardening Rule ”

HHEElE e 94E BdEd] Y8iMe Hardening
Rule¥ zi#lclgitt, AAZ Isotropic Hardeninge 1¢
49} o A& Y529 YEgHo| Aom s
@Ee] el Y AR HAYA ZHE uEEA
e 2dojtt. ¥ MAE Kinematic Hardeninge 1% 5
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SAANE B2 udA EAE zefsin Sl webd B
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word MeHd e 1/289E ARt 1/2 249 3
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FAle AFHAA T & At AT} AR EY
73Ae AEW (Contact Pair) & ©-83lich HEW 434
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3.2 siMZEnel AEEnte| viw

a8 9~112 49 % FA2E|Z] Jzulg Hez
g TS1, TS3, TS5 A#Alel A9} sjaxg sk
BAIE v ag=eld,

Sl Ze AR e} ozte] Aol Belm glout
3N AEA 25 @Y € AT FEF g B
oli gt} AT AT} @A vigH R MY
W ARAREC el E olfe AN AR AF
38 (Residual Stress)< 2#13lA] ¥g17] wjEolc},

TS1 A8l FH2EZY 457 Adgd o3
¥ AgAlolct, Ay X9 3717343 T vl
+ & dA3ka ok

TS3 A¥Ale PE3Fe F2 heg Holx gloy, =
71734300 < 17%9) 2ol& Holx gx, AF-3d 2
axx|s} AP 207t tha AW, HEFWR| S FHaZ)
SHZ S A3 o2 Hgo] FrHUH

E b, 4N siMe oY 58S

. Ki(tf/mm) Py(tf)

S e T | me | e | e
TS1 1.07 1.19 | 26.69 | 28.56 MODE1
TS2 1.19 1.36 | 39.14 | 389 MODEZ2
TS3 1.35 1.45 | 38.37 | 38.27 MODE3
TS4 0.63 0.6 12.17 | 12.51 MODE1
TS5 0.66 0.7 20.05 | 20.66 MODE2
TS6 0.66 0.72 | 23.50 | 23.06 MODE1

Ki : 271734
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7NN, Si= o0t omdy v+ VAP (deviatoric stress
components)°lth. ome BEPr %S (hydrostatic stress)
£ VJelll1, 85 = Kronecker Deltaoltt.

3) BFA4(Rupture Index) ¥

B 5488 (hydrostatic stress) von Mises $3
o] H|E %3 (stress triaxiality ratio) 6) 8)& 3
gt HE3Eurt BEE AlY dAsYe] Hae d
o] Hug A0 QdHtE Jd3shed F8% gom
solx gt} £ A7 #AA4(Rupture Index)E o
& 2(6)3 Zo] gt}

PEEQ (6)

B} A F(RI) = p
exp(— 1.5—’—;1)

71N, 0w HAR L (hydrostatic stress)oli,
‘o= von Mises 2]t}
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