An Experimental Study on the Behavior of Square Hollow Steel Section
T-joints to be fillet-welded without Reinforcement
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ABSTRACT : The purpose of this paper is to investigate experimentally the
strength and deformation of T-joints to improve the structural behavior of truss

connection consisted in square hollow steel section. There are two-types to be

changed in T-joint shape. One type is TP-series that a brace member is rotated to
45 degree, another type is TR-series that a chord member is rotated to 45 degree.
The most important results obtained from the 2nd experiment on the T-joints is
as follow; The yielding strength and initial stiffness of TP-series increase more
than a current type(TS-series) in 0.6<8(d /D) <0.7(0.85<8"(=+/2 - B)<1.0).
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150°x9 | 418 | 493 0.85 2142 1951 20

15¢°x6 | 3.78 4.65 0.81 2452 1542 20

15°x4.5 | 372 4.52 0.82 2319 1604 16

125°x6 | 384 | 462 | 083 | 2015 | 1906 16

10°x6 | 390 | 492 | 079 | 2047 | 1905 16

75°%4.5 | 3.21 3.76 0.89 2040 1600 20

60°x45 | 3.55 4.49 0.79 2044 1737 19

50°x45 | 3.67 4.87 0.76 2045 1795 17

4Px32 | 315 | 365 | 089 | 2193 | 1437 19
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(t /cm?)| (ton) [(x107%)| (ton)
150°x 6 4.08 127.12 2518 141.99 1.12
150°x4.5 | 3.71 95.49 2373 96.35 1.01
125%%6 4.17 106.10 2647 127.04 1.20
100°% 6 4,05 85.92 2383 102.69 1.20
752%4.5 3.32 39.67 2539 46,49 1.17
60°%4.5 3.90 33.83 2434 46.55 1.38
50°% 4.5 4.25 20.00 2505 39.20 1.96
40°x3.2 4.01 14.00 2503 20.38 1.46

A 4 P./Py

H3 YUY, O ERYY NME 1o MYN A

q849 3 # A % |d/D|Dd/2
9837 | D/T |ddan | d/t | (8 | (mm)
1 1] 60°x45 | 133 | 040 | 450
2 75°x45 | 167 | 050 | 375
TSA
A L2 10°x6 | 167 | 0.67 | 250
| 4 |150°x45| 333 | 125°x6 | 20.8 | 083 | 125
5 150°%6 | 25.0 | L0 0
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A 50°x4.5 | 111 | 033 | 50
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B —
B 50°x45 | 111 | 033 | 50 -
1] 60°x4.5 | 130 | 040 | 45.0
2 75x45| 167 | 0.5 | 315
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e 3 100°x6 | 167 | 0.67 | 250
4| 150°x9 167 [ 125°x6 | 208 | 0.83 | 125
5 150°x6 | 25.0 | 100 0
| 6 4°x32| 125 | 027 | 55
TSC | 7 \ 50°x45 | 111 | 033 | 50
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11 T'Xx45 | 167 | 050 | 071
| 2 | 85'x6 | 142 | 053 | 0.80
TPA | 3 [150°x45| 333 | 95'x6 | 158 | 063 | 0.9
| 4] W06 | 167 | 0.67 | 0.94
5 105°x6 | 175 | 070 | 099
| 1] 40°x45 | 889 | 027 | 038
| 2| 5°x45 | 1L1 | 033 | 047
TPB | 3 | 150°x6 | 25 |60°x45| 133 | 040 | 057
14| 75'x45| 167 | 050 | 071
5 100°x6 | 167 | 067 | 0.94
1] 8'x6 | 133 | 053 | 075
| 2 | 85°x6 | 142 | 057 | 080
TPC | 3 | 150°x9 | 167 | 90°x6 | 150 | 060 | 085
4 9%°'x6 | 158 | 063 | 090
5 100°%6 | 167 | 067 | 0.9
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A9 |(mm) | (ton) | (ton) | Py |(mm)]|(mm)|(t/mm)| BE

TSA1| 60 | 4.27 [15.89| 3.69 | 2.46 {30.20 | 142 | M2

TPAl| 75 | 5.85 |16.33| 2.80 | 1.73 |32.99| 3.38 | M2

TSA2| 75 |5.10 [15.74 | 3.16 | 3.00 |30.04 | 2.07 | M2

TPA2| 8 |6.79 {16.30| 2.40 | 3.00 [36.25 | 2.26 | M2

TSA3| 100 | 8.68 |16.30| 1.88 | 1.04 |17.91 | 8.37 | M2

TPA3| 95 [11.27[19.10| 1.69 | 0.69 |35.88 | 16.33 | M2

TSA4| 125 [17.46 |18.80 | 1.08 | 1.62 | 1.92 | 10.78 | M4

TPA4| 100 | 13.2 [17.96| 1.36 | 1.06 | 37.81 | 12.45 | M4

TSAS5| 150 |44.83 |46.81 | 1.04 | 1.50 | 2.23 | 30.00 | M1

TPA5| 105 {15.15]18.37 | 1.21 | 1.63 [40.36 | 9.30 | M4

TSA6| 40 |3.51 |14.26| 4.06 | 2.27 |31.03 | 155 | M2

TPB1| 40 | 4.70 |17.87 | 3.80 | 1.24 |27.32| 3.79 | M5

TSA7| 50 |3.91 [15.93} 4.07 | 1.68 [38.33| 2.33 | M2

TPB2| 5 | 6.83 |28.35| 4.15 | 2.38 [54.85| 2.87 | M5

TSBL| 60 [13.48/30.17| 2.24 | 11.2 {71.52| 2.73 | M2

TPB3| 60 | 858 |2832|330 (223|444 | 38 | M2

TSB2| 75 [14.28/29.98 | 2.10 | 7.10 | 67.05| 391 | M2

TPB4| 75 [12.36(26.89| 218 | 2.14 [44.85| 578 | M2

TSB3| 100 [21.04 |31.08| 1.48 | 4.73 |6L14 | 4.90 | M2

TPB5| 100 |25.26|30.05| 1.19 | 2.20 | 34.46 | 11.48 | M4

TSB4| 125 |39.1340.37 | 1.03 | 4.23 | 556 | 9.39 | M4

TPC1| 80 [33.92/56.99| 1.70 | 2.41 {38.10| 14.07 | M2

TSB5| 150 [84.78 |87.13| 1.03 | 5.24 | 6.60 | 21.52 | Ml

TPC2| 8 [39.50|57.63| 1.54 | 3.16 | 41.88| 12.50 | M2

TSB6| 40 | 4.51 (1857 4.12 | 4.23 | 5.56 | 4.85 | M5

TPC3| 90 [45.10(59.70 | 1.35 | 1.60 [35.12 | 28.19 | M2

TSB7| 50 [ 596 [26.26| 4.41 | 524 | 6.60 | 6.3¢ | M5

TPC4| 95 |51.76 (63.07 | 1.24 | 1.63 |34.23 | 31.75 | M4

TSC1| 60 |27.35(47.71| 1.74 | 8.24 [39.13| 6.06 | M5

TPC5| 100 j57.27 64.60 | 1.10 | 1.32 | 31.06 | 43.39 | M4

TSC2| 75 |31.36/47.10| 1.50 | 6.96 [32.28| 4.81 | M5

TSC3| 100 |52.87 |63.27 | 1.20 | 5.03 |67.21 | 16.19 | M2

TSC4| 125 |81.14 [82.66| 1.02 | 1.14 | 1.77 | 71.70 | M1

TSC5| 150 [128.48(128.84| 1.00 | 1.24 | 1.39 | 103.61 | M1

TSC6| 40 |15.60[19.39| 1.24 | L19 | 11.7 | 13.00 | M5

TSC7| 50 |18.52]37.30] 2.01 | 0.48 | 22.28 | 38.58 | M5
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TLAL| 60 |19.16|20.67 | 1.08 | 3.00 | 4.60 | 7.07 | M1

TLA2| 75 |21.06|22.50| 1.07 | 3.18 | 467 | 7.89 | Ml

TLA3| 100 |{23.87[27.52| 1.15 | 3.09 | 5.80 | 11.15 | MI

TLA4| 125 |27.4729.44| 1.07 | 431 | 7.61 | 810 | M1

TLAS5| 150 [33.40(39.23| 1.17 | 5.34 |12.23| 1383 | M1

TLB1| 60 |30.05|31.72| 1.06 | 3.02 | 4.95 | 12.26 | M1

TLB2| 75 {32.34|34.71] 1.07 | 273 | 5.00 | 16.22 | M1

TLB3| 100 |39.44 |42.17 | 1.07 | 4.19 | 6.47 | 11.47 | M1

TLB4| 125 [44.70 {48.86 | 1.09 | 4.40 | 919 | 6.21 | Ml

TLB5| 150 |56.46 | 64.47 | 1.14 | 4.10 [11.79 | 17.80 | M1

TLCl| 60 [45.16]48.45] 1.07 | 2.53 | 3.82 | 30.02 | M1

TLC2| 75 |46.58|48.86| 1.05 | 2.69 | 3.80 | 20.23 | M1

TLC3| 100 |71.41[76.83| 1.08 | 444 | 8.97 [ 20.27 | M1

TLC4| 125 [81.40[91.18| 1.12 | 4.52 [11.08 | 28.13 | M1

TLC5| 150 |102.89(110.79] 1.08 | 4.61 |12.46 | 22.32 | M1
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% | (mm) | (ton) | (ton) | 2P, |(mm)|(mm)|(t /mm)| 2=
TRBL{ 60 {23.31(26.49| 1.14 | 1.07 | 460 | 21.79 | M1
TRB2| 75 |25.33(26.53| 1.05 | 1.68 | 4.92 | 15.08 | M1
TRB3| 100 |26.50(37.12( 1.40 | 1.98 | 7.92 | 13.39 | M1
TRB4| 125 {38.7843.04 | 1.11 | 2.35 | 1110 16.50 | M1
TRB5| 150 |40.47 |51.98| 1.28 | 2.79 | 15.63 | 14.50 | M1
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AgAs |d/p gﬁ P, [P | K | D | B [#Pa] K | D |2 pgu & o
(ton) | (ton) |(t /mm)|(ay /&y)| (ton) | (ton) |(t /mm)|(a, /a,)| S 7 | 5% | 5% | S
TSA 0.50 75 510 [15.74| 2.07 10.01 | 5.85 {16.38 | 3.38 19.07 | 1.15 | 1.04 | 1.63 | 1.91
TPA 0.67 100 8.68 [16.30| 8.35 17.22 |13.20117.96 | 12.45 35.17 | 1.52 | 1.10 | 1.49 | 2.07
0.27 40 4,51 [18.57| 4.85 1.31 4,70 117.87| 3.79 22.03 | 1.04 [ 0.96 | 0.78 | 1.68
TSB 0.33 50 5.96 |26.26| 6.34 1.23 6.83 {28.35| 2.87 23.05 | 1.15 | 1.08 | 0.45 |18.74
TPB 0.40 60 .| 8.82 {30.17| 2.73 6.39 8.58 [28.32| 3.85 19.91 | 0.97 | 0.94 | 1.41 | 3.12
0.50 75 11.94129.98 | 3.91 9.44 |12.36|26.89| 5.78 20.96 | 1.04 | 0.90 | 1.48 | 2.20
0.67 100 [20.59{31.08| 4.90 12.93 [25.26 |30.05| 11.48 15.66 | 1.23 | 0.97 | 2.34 | 1.21
TSC, TPC | 0.67 100 |51.80162.76| 16.19 | 13.36 |{57.27 |64.60| 43.39 | 23.53 | 1.11 | 1.03 | 2.68 | 1.76
0. YYD 0HES Y AEHe X724 W WH|@
3 % 8 e
AN@A% |d/D 2}; P, [Pa| oK | D | P Pl K | oD El;i L—;i -Lﬁ— -Eg—
(ton) | (ton) |(t /mm)|(4u /8y)] (ton) | (ton) |(t /mm)|(a, /a,)| 57 i e
0.40 60 427 |15.89| 1.42 12.31 [19.16|20.67 | 7.07 1.53 449 | 1.30 | 4.11 | 0.12
TSA 0.50 75 5.10 | 15.74| 2.07 10.01 |21.06|22.50| 7.89 1.47 4.13 | 1.42 | 3.81 | 0.15
TLA 0.67 100 8.68 |116.30| 8.35 17.22 |23.87127.52| 11.15 1.88 2.75 | 1.69 | 1.34 | 0.11
0.83 125 |17.46{18.80 | 10.78 1.18 [27.47|29.44| 8.10 1.77 1.57 | 1.57 | 0.75 | 1.50
1.00 150 [44.83(46.81| 30.00 1.49 |[33.40(39.23| 13.83 4.56 0.76 | 0.84 | 0.46 | 3.06
0.40 60 8.82 |30.17 | 4.42 6.39 30.3 [ 31.72| 12.26 1.64 3.44 | 1.05 | 2.77 | 0.26
TSB 0.50 75 11.94 [ 29.98 | 8.25 9.44 [32.34(34.71| 16.22 1.83 2.71 | 1.16 | 1.97 | 0.20
TLB 0.67 100 |20.59 | 31.08! 8.60 12.93 {39.44 (42.17 | 11.47 1.54 1.92 | 1.36 | 1.33 | 0.12
0.83 125 [39.13|40.37| 9.39 1.31 |44.70{48.86| 6.21 2.09 1.14 | 1.20 | 0.66 | 1.60
1.00 150 |84.78 |87.13| 21.52 1.26 |56.46|64.47 | 17.80 2.88 0.67 | 0.74 | 0.83 | 2.29
0.40 60 21.02 | 47.71| 6.06 4.75 [45.16|48.45| 30.02 1.51 2.15 | 1.02 | 4.95 | 0.32
TSC 0.50 75 29.88 | 47.10( 4.81 4,64 |46,58|48.86 20.23 1.41 1.56 | 1.04 | 4.21 | 0.30
TLC 0.67 100 |51.80|63.27| 16.19 13.36 | 71.41|76.83| 20.27 2.02 1.38 | 1.21 | 1.25 | 0.15
0.83 125 |81.14|82.66| 71.70 1.55 |81.4091.18| 28.13 2.45 1.00 | 1.10 | 0.40 | 1.58
1.00 150 (128.48{128.84| 103.61 1.12 [102.89(110.79| 22.32 2.70 0.80 | 0.86 | 0.22 | 2.41
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(ton) | (ton) [(t /mm)|(8y /8y) | (ton) | (ton) |(t /mm)|(./8y)| = 7 B '
0.40 60 |[30.05]31.72] 12.26 1.64 |[23.31|26.49]| 21.79 4.30 0.78 | 0.84 | 1.78 | 2.62
g 1050 75 [3234/3471] 1622 | 183 [2533]2653] 1508 | 2.93 | 0.78 | 0.76 | 093 | 1.60
TRp 067 | 100 [39.44[42.17] 1147 | 154 |2650|37.12] 13.39 | 400 | 067 | 0.88 | 117 | 2.60
0.83 | 125 [44.70|48.86| 6.21 | 2.09 |38.78|43.04| 1650 | 4.68 | 0.88 | 0.88 | 2.66 | 2.24
1.00 | 150 |[56.46|64.47| 17.80 | 2.88 |40.47|51.98| 1450 | 560 | 0.72 | 0.81 | 0.81 | 1.94
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