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Abstract :

This study examined the maximum resistant moment and nonlinear rotational stiffness of wedge joint between the vertical

and horizontal members of system supports. To examine the maximum resistant moment and propose the nonlinear rotation stiffness of
wedge joint, 6 specimens were tested and additional 3 specimens, where the horizontal member was welded to the vertical member, were
tested to compare the moment capacity of wedge joints. The average maximum moment in the tested wedge joint was 1.183 kNm which
represented about 70 % of the maximum moment developed in the welded specimens. And, as simulating nonlinear rotational stiffness of
the wedge joint, a tri-linear model was suggested. The rotational stiffness was estimated as 23.095 kNm/rad in first stage, 7.945 kNmy/rad
in second stage, and 3.073 kNmv/rad in third stage. For the failure mode, the specimen with the wedge joint showed the failure of joint
between vertical and horizontal members. However, the specimen with welded joint represented the yielding of horizontal members.
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Table 1. Dimensions and material properties of members in
experiments

Vertical member Horizontal member
Steel grade SGH 490 STK 400
Length 432 mm 1,468 mm
e 60.5 mm(outer diameter) X [42.7 mm(outer diameter) X
Specification 2.6 mm(thickness) 2.2 mm(thickness)

5= 235 MPa)o|, Zoj= 1,468 mm, THHA|4=
42.7 mm(£}7) x 2.2 mm(FA)o|

.
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Table 2. Results of parameters in tri—linear model

K value (kNm/rad) 3 value (rad)
K, K, K, 5, By 8,
swt-1 | 135.794 | 20.939 | 2.402 0.010 0.037 0.068
swt-2 | 38441 | 10.001 2.965 0.030 0.059 0.093
swt-3 | 41.441 9.649 2.445 0.023 0.069 0.114
Oht-1 12742 | 4543 0.473 0.041 0.126 0.160
Oht-2 16.615 5.997 2462 0.027 0.119 0.182
Oht-3 18.815 8.567 2.969 0.020 0.088 0.179
1ht-1 18.134 | 5.715 1.674 0.024 0.125 0.186
1ht2 | 35236 | 6.261 2491 0.011 0.103 0.177
1ht-3 | 25576 | 5.813 2.015 0.016 0.121 0.193
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Table 3. Statistics results of parameters in tri—linear model

K value (kNmy/rad) 3 value (rad)
Specimen | Statistics
K, K, K, 8 B, By
Average | 71.892 | 13.530 | 2.604 | 0.016 | 0.050 | 0.092
o Std. D | 55.361 | 6419 | 0.313 - - -
oh Average | 16.057 | 6.369 | 1.968 | 0.028 | 0.107 | 0.179
Std. D | 3.075 | 2.038 | 1.319 - - -
Iht Average |26.315 | 5930 | 2.060 | 0.016 | 0.116 | 0.185
Std. D | 8575 | 0291 | 0.410 - - -
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Table 4. Results of maximum moment for connection (kNm)

swt-1 | swt-2 | swt-3 | Oht-1 | Oht-2 | Oht-3 | 1ht-1 | 1ht-2 | 1ht-3

Moment| 1.69 | 1.54 | 1.78 | 0.97 | 1.20 | 1.31 | 1.13 | 1.26 | 1.23

Table 5, Statistic results of maximum moment for connection
(kNm)

swt Oht+1ht(HT)
Average 1.670 1.183
STED. V. 0.121 0.121
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