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Ultimate Strength of Fillet-welded T-joints in Cold-formed Square Hollow Sections
- Chord web 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 T-joint has an obvious peak load, with the failure mode of chord-web
buckling at a ratio of branch width to chord width (8) of above 0.8. Similar to a T-joint with chord-flange failure mode,
the strength at a certain deformation limit can be regarded as the ultimate strength of a T-joint. Based on the
experimental results including tests done by Kato and Zhao, the deformation limit was proposed as 3%B for 10.7 < 27
(B/T) < 42.3 and 0.8 £ B8 < 1.0. The strength formula of CIDECT and those of other researchers were also compared
with the test results. Finally, the strength formula based on the column buckling was proposed.
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Al Pigi o B/T P bi1/B
3 (BXBXT) (b1 xb1Xt) bi/t (B)
(27)
(mm) (mm)
4*| 150x150 125%X125%6 | 20.8 | 0.83
TSA 5 x4.5 33.3 150x150%6 | 25.0 | 1.00
4*1 150%150 125x125%6 | 20.8 | 0.83
TSB 5 x6.0 25.0 150%x150x6 | 25.0 | 1.00
4*| 150x150 125%125%6 | 20.8 | 0.83
TSC 5 x9.0 16.7 150x150%6 | 25.0 | 1.00
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Nasim | B | T | b [t [ b/B ] BT
(mm) | (mm) | (mm) | (mm) | (B8) 27r)

Katol 127 7.9 102 6.4 0.80 16.1

Katol’ 123 7.9 102 6.4 0.80 16.1

Kato2 150 6 125 6 0.83 25.0
Kato2 150 6 125 6 0.83 25.0
6

3

Kato3 200 178 | 12.7 | 0.89 33.3
Kato4 127 102 | 64 | 0.80 42.3
Kato8 203 | 48 | 178 | 127 | 0.88 42.3
Kato23 | 127 | 79 | 102 | 48 0.80 16.1
Kato24 | 150 6 127 | 64 | 0.85 25.0
Kato37 | 150 6 127 3 0.58 25.0
Kato44 | 350 12 300 6 0.86 29.2
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SiB2C21 | 102 | 9.5 | 102 1.00 10.7
S1B2C22 | 102 | 6.3 | 102 1.00 16.2
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B B/T | Omax | Pmax { proPu | Pmax/
b1/B)| 27) | (%4B) | (tonf) | (tonf) | proPu
TSA4* 0.83 33.3 2.48 | 18.80 | 18.57 | 0.988
TSA5 1.00 | 333 | 149 | 46.81 | 45.32 | 0.968
TSB4* | 0.83 25.0 | 3.71 | 40.37 | 40.35 | 1.000
TSB5 1.00 | 25,0 { 4.21 | 87.13 | 83.25 | 0.955
TSC4* | 0.83 16.7 1.18 | 82.60 | 75.70 | 0.916
TSCH 1.00 | 16.7 1.29 |127.60]113.67| 0.891
MEAN 2.39 0.953

A @A

E 4 7|F A7XE AEAL Foih
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(byB) | 27) | (%B) | (tonf) | (tonf) | proPu
Katol 0.80 16.1 3.25 | b7.65 | 57.45 | 0.996
Katol' | 0.80 | 18.1 | 3.44 | 55.20 | 55.00 | 0.996
Kato2 0.83 | 25.0 | 2.33 | 36.20 | 36.02 | 1.000
Kato2 | 0.83 | 25.0 | 2.02 | 33.88 | 33.88 | 1.000
Kato3 | 0.89 | 33.3 | 1.31 | 52.45 | 53.45 | 1.000
Kato4 | 0.80 | 423 | 2.68 | 8.98 | 898 | 1.000
Kato8 | 0.88 | 42.3 1.58 | 27.55 | 27.55 | 1.000
Kato23 | 0.80 | 16.1 | 3.94 | 55,92 | 55.51 | 0.993
Kato24 | 0.85 | 25.0 | 2.08 | 43.88 | 43.88 | 1.000
Kato37 | 0.85 | 25.0 | 2.27 | 32.34 | 32.24 | 1.000
Kato44 | 0.86 | 29.2 | 1.92 |108.67|108.67| 1.000
S1B2C21| 1.00 10.7 | 4.08 |123.16}121.73{ 0.988
S1B2C22| 1.00 | 16.2 | 2.33 | 66.53 | 66.53 | 1.000
MEAN 2.56 0.998
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3.2.1 AHE(chord sidewall bearing yielding)®
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5 X B0 AfA@

Ay | B | BT | woPy/ | reoPu/ | rroP/ | meoPo/
(b] / B) (2 7 ) PCIDECT pf’acker PZhao PPr()posa]
TSA4 | 083 | 333 | 1.18 { 073 | 0.77 | 0.85
TSAS | 100 | 333 | 231 | 1.37 | 0.89 | 0.93
TSB4 | 083 | 250 | 140 | 094 | 0.99 | 097
TSB5 | 1.00 | 250 | 197 | 149 | 1.09 | 1.14
TSC4 | 083 | 16.7 | 1.14 | 0.86 | 092 | 0.64
TSC5 | 1.00 | 16.7 | 1.09 | 1.00 | 0.83 | 0.87
MEAN 1.615 | 1.066 | 0.915 | 0.899
cov 0.334 | 0.283 | 0.122 | 0.181

E 6. 71& oi7KiE AlgH

AR B | B/T | weoPo/ | wroP/ | reoPo/ | reoPo/
(by/B) | (27) | Pewrcr | Praker | Prmao | Proposal
Katol 080 | 16.1 | 1.30 | 090 | 0.94 | 0.61
Katol' | 0.80 | 16.1 | 1.47 | 1.02 | 1.06 | 0.69
Kato2 | 0.83 | 25.0 | 1.35 | 091 | 0.95 | 0.94
Kato2 | 0.83 | 25.0 | 1.42 | 0.95 | 1.00 | 0.99
Kato3 0.89 | 333 | 1.76 | 1.10 | 1.22 | 1.03
Katod | 0.80 | 42.3 | 1.49 | 0.78 | 0.84 | 1.19
Kato8 | 0.88 | 42.3 - 091 | 1.04 | 0.88
Kato23 | 0.80 | 16.1 | 1.26 | 0.87 | 090 | 0.59
Kato24 | 0.85 | 25.0 | 1.54 | 1.08 | 1.15 | 1.09
Kato37 | 0.85 | 250 [ 1.13 | 0.79 | 0.85 | 0.80
Katodd | 0.86 | 29.2 | 1.27 | 0.87 | 0.94 | 0.90
S1B2C21 | 1.00 { 107 | 1.13 [ 1.06 | 097 | 1.01
S1B2C22 | 1.00 | 162 | 1.29 | 1.19 | 099 | 1.4

MEAN 137 | 096 | 0.99 | 0.9
Cov 0.132 | 0.130 | 0.111 | 0.207
All MEAN 1.416 | 0.991 | 0.965 | 0.909
All COV 0.219 | 0.197 | 0.116 | 0.176
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ALL COV : £ d79} 7|& d7EY AgA 258 I3 4%
9] WEA(coefficient of variation).

8 (proPy)BlE, HTHOZ CIDECTY %% 1.42, Packer
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0.90< Jehiz Sih. HIE Fehi 2o tigh A&A)9] v
= Packer®] Agt®do] 0.999] H#zE Uehln 9oy,
0.197¢] &A% (coefficient of variation)Z Zhaoo
0.1168ch & & Jehfo], ¥ %s} Aoz & A
o2 veigth webd, Ahigd $ o5 WEd 497
B 4927 FARNe 7|28tn, R} ARste A7
HE 2 ke Zhaod] ARMe] H¥ATS} 71 FL Uig2
Heplia gle 2es fudd 88 /7% Eurocode
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