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Investigations on capacity of stainless steel T- and Y-joints in
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Abstract; With the widespread application of stainless steel structures, stainless steel hollow section joints in cold-
rolled tubes are increasingly used in building structures. However, the performance and design methods of stainless
steel circular tubular joints are rarely studied. A total of six T-joints and three Y-joints were tested considering the
effect of the geometric configurations and the preload in the chord on the behaviors of the joint. The material
properties, failure modes, joint strengths and load-deformation curves were all reported. The test results showed
that the failure mode of T-joints, as well as Y-joints, was the plastic deformation of the chord at the panel zone.
Based on the test results, the finite element analysis model of the joint was established, and the parametric analysis
was carried out to study the effect of brace load on the joint strength. The results showed that the capacity of
stainless steel T- and Y-joints in circular hollow sections with brace under axial tension was always greater than
that of those with brace under axial compression. According to the background of using the same design formula for
both the braces under axial tension and compression in the specifications at home and abroad, the capacity of the
stainless steel T- and Y-joints in circular hollow sections was finally calculated by using the formula proposed in Ref
[12] and compared with predictions using the CIDECT recommendations. The results showed that the CIDECT's
predictions were conservative and the formula proposed in Ref[ 12] had good accuracy.
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Tab. 1 Measured dimensions and chord preload of stainless steel T- and Y-joints in circular hollow sections
. JZFF/mm X /mm Ui BT /mm RN 9Zﬁ?ﬁhu
WG /mm it 3./ kN
dy to L, d, I3 L, D, T, D, T, hy N,
TT102X76-P0  101.12 2.81 801  76.20 2.06 400 250 16 220 16 3.03 0. 00
TT102X76-PC50 101.15 2.80 800  76.21 2.04 402 250 16 220 16 3.02 —50. 00
TT102X76-PC100 101.08 2.79 803  76.16 1.98 400 250 16 220 16 3.03 —100. 00
TT102X76-PC150 101.10 2.90 800  76.18 2.00 401 250 16 220 16 2.98 —150. 00
TT102X76-PT100 101.09 2. 80 799  76.14  2.03 400 250 16 220 16 3. 05 100. 00
TT102X89-PO  101.15 2.85 800  88.82 2.38 403 250 16 220 16 3.51 0. 00
YT102X76-P0O  101.20 2.88 803  76.22 2.01 400 250 16 220 16 3.01 0. 00
YT102X76-PC100 101.15 2.86 800  76.15 2.04 399 250 16 220 16 3.04 —100. 00
YT102X89-P0O  101.14 2.82 801  88.80 2.45 400 250 16 220 16 3.48 0. 00
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Fig. 1 Schematic diagrams of joints
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Tab. 2 Test results of material properties

R4 5 E,/MPa 00,5 /MPa o1.0/MPa 6./ MPa n No.2.1.0
SJ76-1 211 560 336. 19 382.08 741.12 3.90 2.30
SJ76-2 190 470 338.99 387.05 709. 70 8. 85 2.07
SJ76-3 178 720 341.03 393. 05 722. 86 5.59 2.54
S P {E 193 583 338. 74 387. 39 724.56 6.12 2. 30
SJ89-1 193 760 369. 45 437. 56 803. 53 3.85 3.08
SJ89-2 191 480 377.65 444. 49 807. 8 3.99 3.00
SJ89-3 181 920 418.58 492. 56 807. 29 4. 20 3.32
S HE 189 053 388. 56 458. 20 806. 21 4.01 3.14
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52
A9 5 E,/MPa 60,2 /MPa 61.0/MPa 0. /MPa n N0.2.1.0
SJ102-1 204 140 395. 32 463. 94 771. 54 4. 90 2. 65
SJ102-2 207 890 388. 87 438. 54 774. 37 6.77 2.24
SJ102-3 198 980 379.79 430. 73 755. 26 5.69 2. 44
S4B 203 670 387.99 444. 40 767.06 5.79 2. 44
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Fig. 5 Arrangements of displacement transducers for T-joints
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Fig. 9 Load-deformation curves of T-joints
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Tab. 3 Test results and comparisons of test strengths and predicted strengths by finite element models and CIDECT
W s Nt /kN Nc/kN Nr/kN N,, /kN N+ /Ne¢ N1 /NF N+t /Ny,

TT102X76-P0 44. 86 37.21 48. 23 43.53 1.21 0.93 1. 03
TT102X76-PC50 43.28 32.35 45.16 38. 80 1. 34 0. 96 1.12
TT102X76-PC100 43.57 27.21 39. 46 34. 00 1. 60 1. 10 1.28
TT102X76-PC150 32. 00 21.68 31.48 29. 07 1.48 1.02 1. 10
TT102X76-PT100 49. 00 47.71 48. 86 52. 68 1.03 1. 00 0.93
TT102X89-P0 52. 28 39. 15 52.29 46. 29 1. 34 1. 04 1.13
YT102X76-P0 65. 28 52.55 69. 89 59. 84 1. 44 0.93 1.09

YT102X76-PC100 - 38.52 61.92 46. 27 - - -
YT102 X 89-P0 77.57 55. 22 73.66 63. 54 1.41 0.99 1.22
F¥ME 1.35 1.00 1.11
b i 2 0.16 0. 06 0.10
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Tab. 4 Basic parameters and results of finite element analysis of stainless steel joints with branches under tension and compression
dy Ly d 4 Nre Nrr Nopr Nyc Nyr Nyr Ny .
B 2y ~_ sinf
/mm  /mm  /mm  /mm /KN /kN Nwe kN /kN - Nye  Nie
200.00 8.00 100.00 6.00 0.50  25.00 239.13 279.69 1.17 332.55 406.98 1.22 0.98
pr— 200.00 6.00 100.00 5.00 0.50  33.33 156.84 188.37 1.20 226.02 293.25 1.30 1.02
200.00 4.50 100.00 4.00 0.50  44.44 94.38 120.06 1.27 147.30 197.25 1.34 1. 10
200.00 3.20 100.00 3.00 0. 50 62.50 50.34 65.33 1.30  82.46 115.57 1.40 1. 16
200.00 8.00 150.00 6.00 0.75 25.00 274.88 302.41 1.10 393.82 459.28 1.17 1.01
| 200.00 6.00 150.00 5.00 0.75 33.33 155.65 219.94 1.41 284.28 345.21 1.21 1. 29
200.00 4.50 150.00 4.00 0.75 44.44 128.78 155.37 1.21 195.96 252.80 1.29 1. 08
200.00 3.20 150.00 3.00 0.75 62.50 74.94 94.99 1.27 119.19 163.52 1.37 1.12
200.00 8.00 180.00 6.00 0.90  25.00 300.81 304.31 1.01 423.06 485.43 1.15 0.99
p— 200.00 6.00 180.00 5.00 0.90  33.33 220.04 227.98 1.04 313.44 366.49 1.17 1.01
200.00 4.50 180.00 4.00 0.90  44.44 149.91 171.30 1.14 221.44 286.47 1.29 1. 04
200.00 3.20 180.00  3.00 0.90 62.50 94.14 110.31 1.17 143.06 186.79 1.31 1. 07
F e 1. 19 1.27 1. 07
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