Test Ref: Wmj254_3M16_ST1-3 Test date: 2nd December 2011
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Fig. 1. Cruciform test configuration and loading arrangement (all dimensions are in mm).

Fig. 2. General test arrangement for major-axis beam-to-column joint Wmj254 3M16_ST1-3.
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Fig. 3. Location of instrumentation in nominally pinned beam-to-column joint tests
(all dimensions are in mm).
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Fig. 4. Connection details for beam-to-column joint tests with structural steel cleats
(All dimensions are in mm), adapted from [Fig. 1].
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Fig. 5. Details of nominally pinned beam-to-column joint test Wmj254_3M16_ST1-3.
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Moment arm = 1.016 m
LEFT SIDE
Beam
Slip End deflecti
Centre Moment compensa| beam on near J|Rotation due
rotation, Load Rotation, | =LP1 x Joint ted joint | deflecti] Slip Slip Jcolumn Jto horizontal
Load c2 Point, LP1] C1(CH | moment| rotation, | rotation, | on L1, |top, LTL|bot, LBL}end, L3 | slip, arctan
Incr | (CH18) | (CH21) 17) arm (4)-(2) (6)-(12) | (CH11) | (CH1) | (CH3) |(CH13) | ((LBL-LTL)/L)
mrad kN mrad kN.m mrad mrad mm mm mm mm mrad
1 2 3 4 5 6 7 8 9 10 11 12

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.12 0.25 -0.16 0.25 0.28 0.22 0.19] -0.05] -0.05 0.01 0.06
0.08 0.24 -0.22 0.24 0.30 0.25 0.24] -0.06] -0.05 0.01 0.05
-0.88 0.67 173|068 06| 08| 16| -006] -0.05| 002 0.11
-0.93 0.68 -1.85 0.69 0.93 0.76 1.81] -0.07] -0.05 0.03 0.17
-1.80 0.97 -3.39 0.98 1.58 1.40 3.22] -0.07] -0.05 0.04 0.19
-1.83 0.95 -3.46 0.97 1.63 1.41 3.27] -0.08] -0.05 0.04 0.22
-1.96 1.22 -4.61 1.24 2.65 2.38 427 -0.08] -0.05 0.07 0.27
-1.93 1.19 -4.62 1.21 2.69 2.41 4271 -0.09] -0.05 0.07 0.29
-0.69 1.48 -4.65 1.50 3.97 3.56 425 -0.10] -0.04 0.10 0.41
-0.69 1.42 -4.68 1.44 3.99 3.72 426 -0.08] -0.04 0.10 0.27
0.11 1.71 -5.22 1.74 5.33 5.05 469 -0.07] -0.03 0.13 0.28
-0.01 1.66 -5.35 1.68 5.34 5.03 480 -0.07] -0.03 0.13 0.31
0.04 1.99 a0 0 IEEEESEEE
0.01 1.91 -6.91 1.94 6.92 6.48 6.18] -0.09] -0.03 0.17 0.44
0.27 2.25 -8.50 2.29 8.76 8.26 7.54] -0.10] -0.03 0.21 0.50
0.28 2.16 -8.67 2.20 8.94 8.40 7.66] -0.10] -0.03 0.21 0.54
0.66 2.50 -10.13 2.53 10.78 10.27 8.91] -0.10] -0.03 0.26 0.51
0.75 2.36 -10.41 2.39 11.16 10.63 9.11] -0.11] -0.04 0.27 0.53
0.25 2.74 -13.92 2.79 14.16 13.49] 12.10] -0.12] -0.03 0.34 0.67
0.45 2.58 -14.21 2.62 14.66 14.10] 12.30f -0.11] -0.04 0.35 0.55
0.71 2.39 -14.56 2.43 15.26 14.60] 12.50f -0.17] -0.08 0.36 0.66
0.71 2.38 -14.54 2.42 15.25 14.63] 12.49] -0.17] -0.09 0.36 0.62
-0.30 3.00 -20.11 3.05 19.81 19.03] 1736 -0.18] -0.08 0.47 0.78
-0.37 2.79 -20.45 2.83 20.08 19.33] 17.62| -0.18] -0.08 0.48 0.75
-1.25 0.20 -6.39 0.20 5.14 4.95 5.47] -0.16] -0.14 0.12 0.20
-0.95 0.23 -5.82 0.23 4.88 4.66 499 -0.16] -0.13 0.11 0.22
-0.24 3.03 -22.50 3.08 22.25 21.46] 19.39] -0.19] -0.09 0.53 0.79
-0.30 2.82 -22.77 2.87 22.47 21.71] 19.56] -0.19] -0.09 0.54 0.76
-5.11 2.94 -30.99 2.98 25.88 25.06] 26.72] -0.19] -0.09 0.63 0.82
-5.60 2.79 -31.10 2.83 25.49 24.72] 26.82] -0.20] -0.10 0.62 0.77
-6.06 0.13 -12.35 0.13 6.28 6.13] 10.74] -0.17] -0.15 0.15 0.16
-5.79 0.17 -11.77 0.18 5.98 5.81] 10.25] -0.17] -0.15 0.14 0.16
-2.06 2.98 -29.36 3.03 27.30 26.52] 25.17] -0.20] -0.10 0.66 0.78
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2.88 272 2957 277 26.69 2599 2535] -0.19] -0.10] 0.65 0.70
1.43 3.15] -31.99 320 3057 29.74] 2731 020 -0.10] o0.75 0.83
238 327 -36.22 332 3384 3297] 3082 020 -009] o083 0.87
1.83 3.26] -39.00 331 37.17 36.30] 33.05] -0.20] -0.09] 092 0.87
20.97 3.29 -41.56_ 3507 -0.20] -0.09] 1.00 0.88
0.67 298] 4274 303 4341 2250 35.85| -0.21] -0.09] 1.07 0.91
1.13 284  -42.86 288 4398 43.15] 3588 -021] -0.10] 1.09 0.84
1248 022 -26.63 022 14.14 13.89] 23.16] -0.19] -0.16] o034 0.25

~17.95 002] 2813 002] 1017 9.96] 24.77] 019 -017] o024 0.21

Note: L is vertical separation between two horizontal displacement transducers on the web cleat = 128 mm

Green: indicates linear elastic joint properties
Red: shows joint properties at damage onset*
Blue: indicates joint properties at maximum moment

*Damage Onset is defined in following two ways:
1. When audiable loud cracking noise is first heard.
2. When width of column near centreline of top bolt increases by 1% of its width before loading.
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Moment arm = 1.016 m
RIGHT SIDE
Beam
Slip deflection
Load Moment compensa near Rotation due
Point, Rotation =LP2 x Joint ted joint | End beam Slip bot, Jcolumn to horizontal
LP2 (CH Cc3 moment | rotation, | rotation, | deflection | Slip top, LBR |Jend, L4 slip, arctan

22) (CH 19) arm (14)-(2) | (16)-(22) | L2, (CH9) |LTR (CH5)] (CH7) J(CH15) ((LBL-LTL)/L)

kN mrad kN.m mrad mrad mm mm mm mm mrad

13 14 15 16 17 18 19 20 21 22
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.28 0.53 0.28 0.41 0.35 0.49 -0.05 -0.04 0.00 0.05
0.28 0.51 0.28 0.43 0.40 0.45 -0.06 -0.05 0.00 0.03
0.70 072 o071 160 159 067] -006] -0.05 0.02 0.01
0.71 0.80 0.73 1.72 1.63 0.73 -0.07 -0.06 0.02 0.09
1.00 0.85 1.01 2.65 2.57 0.76 -0.07 -0.06 0.04 0.09
0.98 0.87 1.00 2.71 2.56 0.78 -0.08 -0.06 0.04 0.15
1.25 1.78 1.27 3.74 3.60 1.63 -0.08 -0.06 0.06 0.13
1.21 1.85 1.23 3.78 3.57 1.69 -0.09 -0.07 0.06 0.20
1.50 4.21 1.53 4.90 4.68 3.80 -0.09 -0.07 0.08 0.22
1.44 4.28 1.46 4.96 471 3.82 -0.09 -0.05 0.08 0.26
1.73 6.36 1.76 6.25 5.97 5.69 -0.08 -0.04 0.11 0.27
1.68 6.47 1.70 6.48 6.18 5.77 -0.08 -0.04 0.11 0.30
2.00 s25| 204 821  7.87| 739 009 -0.04 0.15 ||
1.93 8.36 1.96 8.36 8.01 7.47 -0.09 -0.05 0.15 0.34
2.27 10.55 2.30 10.28 9.94 9.37 -0.10 -0.05 0.19 0.34
2.18 10.67 2.21 10.39 9.95 9.44 -0.11 -0.05 0.19 0.44
2.51 12.77 2.55 12.11 11.68 11.30 -0.11 -0.05 0.22 0.43
2.37 12.94 2.41 12.19 11.72 11.40 -0.12 -0.06 0.23 0.46
2.75 15.10 2.79 14.85 14.31 13.29 -0.12 -0.06 0.28 0.54
2.59 15.25 2.63 14.80 14.29 13.39 -0.12 -0.06 0.28 0.52
2.41 15.62 2.45 14.91 14.44 13.56 -0.17 -0.11 0.28 0.48
2.40 15.59 2.44 14.88 14.44 13.50 -0.17 -0.12 0.28 0.44
3.00 18.93 3.04 19.24 18.67 16.33 -0.19 -0.12 0.37 0.57
2.79 19.14 2.84 19.51 18.93 16.48 -0.19 -0.11 0.38 0.58
0.24 4.54 0.24 5.78 5.70 3.51 -0.15 -0.14 0.11 0.09
0.27 4.47 0.27 5.42 5.37 3.49 -0.16 -0.15 0.10 0.05
3.03 21.16 3.08 21.40 20.84 18.16 -0.20 -0.13 0.42 0.55
2.83 21.37 2.87 21.67 21.10 18.27 -0.20 -0.13 0.42 0.57
2.94 29.28 2.99 34.39 33.77 24.27 -0.20 -0.12 0.68 0.62
2.80 29.49 2.84 35.09 34.47 24.38 -0.20 -0.12 0.70 0.62
0.18 4.80 0.18 10.86 10.79 3.27 -0.17 -0.16 0.21 0.07
0.22 4.51 0.22 10.30 10.29 3.09 -0.16 -0.16 0.20 0.01
2.99 36.57 3.04 38.63 38.11 30.31 -0.20 -0.13 0.77 0.52




Test Ref: Wmj254_3M16_ST1-3

Test date: 2nd December 2011

274 36.86 278 39.73 39.20 3048] 020 -0.13 0.80 0.53
3.15 48.46 320 49.89 49.34 40.07] 020 -0.13 1.02 0.55
3.8 52.26 333 5464 54.05 43.22] 020 -0.13 1.12 0.59
3.27 54.28 332 56.11 55.46 4491 021 -0.13 1.15 0.65
3.30 56.33_ 46.71 021 -0.13 1.18 0.62
3.00 56.89 3.05] 56.22 55.58 47.20| 021 -0.13 1.16 0.64
2.86 56.94 291 5581 55.23 47.19] 022 014 1.15 0.59
0.28 8.20 028 2068 20.58 560 -0.19] -0.17 0.41 0.10
0.07 2.00 007] 15.96 15.95 220 018 018 031 0.01
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Moment = Applied Load x Moment Arm
Moment Arm = 1.016 m

Width of the column at TOP web cleat = TOP
Width of the column at BOTTOM web cleat = BOT

Load Moment TOP BOT
% increase % increase
(kN) (kNm) (mm) (mm) TOP BOT
Before start
of test 0.00 0.00 255.5 254.5
0.25 0.25 255.5 254.5 0.0% 0.0%
0.70 0.71 255.8 254.4 0.1% 0.0%
1.00 1.02 256.1 254.4 0.2% 0.0%
1.25 1.27 256.4 254.4 0.4% 0.0%
1.50 1.52 256.9 254.4 0.5% 0.0%
1.75 1.78 257.4 254.4 0.7% 0.0%
Loud
noise
2.25 2.29 258.9 254.7 1.3% 0.1%
2.50 2.54 259.6 254.9 1.6% 0.2%
2.75 2.79 260.9 254.9 2.1% 0.2%
3.00 3.05 262.9 254.9 2.9% 0.2%
3.30 3.35 275.0 256.2 7.6% 0.7%

After unloading
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