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Ultimate Strength of Fillet-welded T-joints in Cold-formed Square Hollow Sections
- Chord flange failure mode -
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ABSTRACT : This paper described the ultimate strength and deformation limit of welded T-joints in cold-formed square
hollow sections. Previous studies showed that the strength of a T-joint still increases with increasing deformations at a
ratio of branch width to chord width (B8) of below 0.8. Therefore. the strength at a certain deformation {(chord flange
indentation) limit can be regarded as the ultimate strength of a T-joint. The chord flange failure modes were investigated
for the ratio of branch width to chord width (8) and the ratio of chord width to chord web thickness (B/T). Experimental
results including tests done by Kato proposed a deformation limit of 3%B for 16.7 < B/T < 41.6 and 0.27 < 8 < 0.8,
The strength formula of CIDECT and other researchers were compared with the test results. Finally, the strength formula
based on yield-line theory was proposed.
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ZF @ A #
w37 T 717 bi/B
Ay
A (BXBXT) B/T (biXbi Xt) | b/t | (B)
@7
(mm) {(mm)

60x60x4.5 | 13.3 | 0.40
75%75x4.5 1 16.7 ) 0.50
100x100%6 | 16.7 | 0.67
125x125%6 | 20.8 | 0.83
40x40x3.2 1 12.5| 0.27
50x50x4.5 | 11.1 ] 0.33
60x60x4.5 | 13.3 | 0.40
T5x75%4.5 | 16.7 | 0.50
100x100%6 | 16.7 | 0.67
125x125%6 | 20.8 | 0.83
40x40x3.2 | 12.5 | 0.27
S0x50x4.5 | 11.1]0.33
60x60x4.5 | 13.0] 0.40
75X75%x4.5 | 16.7 | 0.50
100x100x6 | 16.7 | 0.67
125%125%6 | 20.8 | 0.83
40x40x3.2 | 125 | 0.27
50x50x4.5 | 11.1]0.33

TSA

150x150%4.5| 33.3

TSB 150%150%6.0| 25.0

TSC 150x150%9.0| 16.7
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E 2. Kato AJHA gt

B 3. A 800 Pof Alda) HichiE xyjmizt

e | B | T | b | t | b/B | BT
° | (mm) | (mm) | (mm) | mm) | () | (27)

gAY Jel Pug | Psws | Pawn/ | Paws/ | proPu
° | (by/B) | (tonf) | (tonf) | Pixs | Pamao | (tonf)

Katoll | 150 6 100 6 0.67 25.0

TSAlL 040 | 222 | 502 | 2.26 | 1.00 | 5.02

Katol2 | 200 6 150 6 0.75 33.3 TSA2 0.50 | 530 | 7.38 | 1.39 | 1.00 | 7.38
Katol3 | 250 6 200 9 0.80 41.7 TSA3 0.67 | 9.80 | 11.24| 1.15 | 1.00 | 11.24
Katold | 250 9 178 1 12.7 | 0.71 27.8 TSAG 027 | 284 | 452 | 1.59 | 1.06 | 4.26
Katol6 | 150 6 75 3.2 | 0.50 25.0 TSAT 0.33 | 341 | 534 | 1.57 | 1.04 | 5.12
Katol7 | 200 6 125 6 0.63 33.3 TSB1 040 | 583 [ 997 | 171 | 1.14 | 8.75

KatoZl | 254 | 95 | 127 | 64 | 0.50 26.7

TSB2 0.50 | 971 11298 | 1.34 | 1.00 | 12.98

Kato25 | 250 6 75 2.3 0.30 41.7

TSB3 0.67  12.81 12098 | 163 | 1.09 | 19.22

Kato26 | 150 6 75 2.3 | 050 25.0

TSB6 027 | 470 | 740 | 157 | 1.05 | 7.05

Kato27 | 150 6 102 | 3.2 0.68 25.0
Kato32 | 350 12 102 | 24 0.30 29.2
Kato33 | 254 | 95 | 127 3 0.50 26.7
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A7, Py pe FEE(B)Y 3%9 ¥ (FHSIAA

TSB7 0.33 | 600 | 860 | 1.43 | 1.00 | 8.60
TSC1 0.40 | 16.00 | 25,57 | 1.60 | 1.07 | 24.00
TSC2 0.50 | 22.50 { 32.00} 1.42 | 1.00 | 32.00
TSC3 0.67 | 28.00 | 51.00 | 1.82 | 1.21 | 42.00
TSC6 0.27 1 13.00 | 17.00} 1.31 | 1.00 { 17.00
TSCT 0.33 | 17.00 | 21.20 | 1.25 | 1.00 | 21.20
MEAN - 164 | 1.04 -
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A B Pigs | Paws | Paun/ | Pawn/ | eroPu
(b/B) | (tonf) | (tonf) | Pizs | P | {tonf)
Katoll 0.67 | 16.33 11990 | 1.22 | 1.00 | 19.90
Katol2 | 0.75 | 21.02 | 26.02 | 1.24 | 1.00 | 26.02
Katol3 0.80 | 25.00] 30.31 | 1.21 | 1.00 | 30.31
Katolb 0.71 | 4745 | 58,06 | 1.22 | 1.00 | 58.06
Katol6 050 | 765 | 11.53 | 1.51 1.01 | 11.53
Katol7 063 | 1316 | 16,12} 1.22 | 1.00 | 16.12
Kato21 0.50 | 20.71 |1 31.22 | 1.51 | 1.00 | 31.22
Kato25 0.30 | 561 | 887 | 1.58 | 1.05 | 8.47
Kato26 050 | 6.3 | 1061} 1.63 | 1.07 | 9.90
Kato27 0.68 | 16.33 | 19.69 | 1.21 | 1.00 | 19.69
Kato32 0.30 | 1469 | 22.86 | 1.56 | 1.04 | 22.04
Kato33 050 | 17.96 | 2847 | 1.59 | 1.00 | 26.94
MEAN 1.39 | 1.02 -
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Zyzel gEARrdo ot o]& WA & ATl A
ohgt Fophg (2.2 AZ)ol A% A ppoPu & W3}
of B o7 A¥dik= ¥ hol, 281 Katod 484
T ¥ 60 JehlIth & 594, MEAN; 2 #% 387 5
o 7 dE Az} Al HAF AIFAQ TSA4,
TSB4, 18|31 TSC49 AlgAE T 499 Higholx,
MEAN2E 7] A@AE ALg 352 Higholet

£ BolAel o], Z4Zel o] UlHAd tig TSA4,
TSB4, Z8lx TSC49] AlBAE ¥33 B A7 AE
Ao v B2 eg CIDECTAS 1.16, Katodle
0.78, Packerdl< 0.86, Zhao®& 0.91, z28|x & A4
o Aok e 0.95% vehliz ok, w3, TSA4, TSB4%}
TSC49 APAE A9ls 7, CIDECT4E 1.13. Kato
212 (.85, Packerd2 0.90, Zhao?l2 0.96, 181 &
AT AMAL 1.00€ ez Qlrk. B3, 258 e,
Foe] Z/FAM7E 16.70]2 En)7} 0.8% 298ke 0.83
9l TSC49l thald Kato$ Packerd] Aghal H@gRe]
gg AR Faln waksla otk E3, Zhaod A
< HEE AV A Hfg7ksla CIDECTAE oha o
a7l ot weEbd, e WEE d&ske 384
Bde] Ag¥e CIDECTSY Hadlod Hgshe v
0.850]8tHtl ZH] .80lst2 AAshke o] HEE Ao
2 s}

E 5 xu 22" Do) Al B2

A B | woPy/ | mroP/ | weoPu/ | reoPo/ | rpoPo/
(b[ / B ) PCH)E( T PKaLo Pl’acker P'/.hao PProposed
TSAl | 040 | 098 | 0.85 | 0.87 | 0.89 | 0.9]
TSAZ | 0.50 1.22 | 1.01 | 1.05 | 1.09 1,12
TSA3 | 0.67 130 | 0.94 | 1.02 | 1.09 1.12
TSA4* | 0.83 120 | 045 | 063 | 082 | 0.84
TSA6 | 0.27 106 | 095 | 0.9 | 098 | 1.00
TSA7 | 0.33 1.14 | 101 ] 1.03 | 1.05 1.08
TSB1 | 0.40 106 | 0.86 | 0.89 | 092 | 0.96
TSB2 | 0.50 116 | 090 ] 095 | 1.00 | 1.03
TSB3 | 0.67 131 1 082 ] 093 | 1.04 1.07
TSB4* | 0.83 140 | 0.14 | 048 | 0.80 | 0.83
TSB6 | 0.27 094 | 081 | 083 ]| 084 | 0.88
TSB7 | 0.33 1.00 | 084 | 087 | 0.89 | 0.92
TSC1 0.40 1,17 |1 084 | 0.90 | 0.96 1.01
TSC2 | 0.50 125 | 080 [ 0.89 | 0.98 1.03
TSC3 | 0.67 1,39 | 055 1 075 | 095 | 1.00
TSC4* | 0.83 1.24 - - 0.41 0.44
TSC6 | 0.27 094 | 074 | 077 | 0.80 | 0.84
TSC7 | 0.33 107 1 081 | 0.85 | 0.89 | 0.95
MEAN1 - 116 | 078 | 0.86 | 0.91 | 0.95
MEAN2 - 1.13 | 0.85 |1 0.90 | 0.96 1.00
F) TEAl AgAe HoE e 484 Jdstses A%E.

310 s=up=sis) =2x M 143 25(8A 575) 20024 49

F 6olMet o], ztz}e) o|& U] Uit Katod 4
A HhHEH (reoPu)® ¥l HEH2Z, CIDECTH
1.20, Katol 0.84, Packerd 0.91, Zhao*< 0.98,
agla B A7 A 1.048 Yehia itk

2 A7 A AFAS Katod] Al@A 255 o247
vlmgch, 4 TSA4, TSB4SH TSC49] AEAE 3t
A%, ZHe] ol& uige] digt HA Adx Hohu
(rroPu) 9] HlE B#A o2 CIDECTHE 1.16, Katod]&
0.84, Packerd< 0.91, Zhao?& 0.97, a&lz ¥ AF
o] Ak 1.01S e sidk, =3 TSA4, TSB4, 1
g3 TSC49 A@AE AYE 3¢ CIDECTHL 1.17,
Kato2l® 0.81, Packer4 0.88, Zhao#2 0.94, 18]
3B AT At 0.98% Uehfo], E A79] kY
o] AgAate 7MY £& o2& Ueiz Sl

CIDECTE A9 RE AQHo] T3 FAY gl H]
Ngaog wldsl, Fapslyt Bobsslr] Wi, 2 o
T FHe E/5ANE J1§eR A¥4dnel Kato,
Packer, Zhao, ¥ CIDECTREY?| Fx¢13} v)ag 18 5
~ 7o YehiiT, 19 8& A3 Buo] ddAne E
T AR dEMRd 9 CIDECTREHS vlwgh Ao
o JddM Ae Foel F/FM] 33.33, Be Z/FAM]
25.00, 183 C& &/57H] 16.67% 9v|git},

¥ 5 ~ 8eAs} o], CIDECTS 542 % %7
(T)el Algol vldsled Faldsiy} 7hssht, £ At
¥ BE 712 AL TR FA Aol widgHe
2 vlgsle] F0 oo wel FAgl 2Ho] tE Rt

¥ 6. Kato AlEAe| 5|1

A B | reoPy/ | Py | reoPo/ | rroPy | weoPy/
(bi/B) | Pawrer | Prao | Pracker | Prhao | Prroposed
Katoll | 0.67 1.35 0.85 092 | 1.07 | 1.11
Katol2 | 0.75 1.37 0.85 093 | 1.09 | 1.12
Katol3 | 0.80 { 1.22 | 060 | 0.82 | 0.83 | 0.98
Katol5 | 0.71 | 146 | 0.73 | 097 | 1.01 | 1.18
Katol6 | 0.50 1.12 0.86 0.89 | 0.96 | 1.00
Katol7 | 063 | 1.21 | 092 | 096 | 1.04 | 1.07
Kato2l | 0.50 1.17 0.92 0.95 | 1.01 1.04
Kato25 | 0.30 1.07 0,98 0.98 1.00 1.02
Kato26 | 0.50 1.03 0.80 0.82 | 0.88 | 0.92
Kato27 | 0.68 1.29 0.78 0.86 1.01 1.05
Kato32 | 0.30 1.06 0.93 094 1 09 | 0.99
Kato33 | 0.50 1.06 0.84 0.86 | 092 | 0.95
MEAN 1.20 0.84 091 | 098 | 1.04
reoPuy 0 HEEAZRE B A7dA Adshe sk 2

o HE e FRE9] 3% WYY &5
MEAN, : TSA4, TSB4, TSC4 AAAE T35k 3o High
MEAN; : TSA4, TSB4, TSC4 MNEAE A7t 729 g
Prroposed + ¥ A7l Algkehe B mdd] o3t A Auiulg
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