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Collaborative Substructure Analysis on Building with Shear Panel Dampers and High-st
rength steel weld-free built-up member

TAMAIL, Hiroyuki
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The collaborative structural analysis system is capable of performing sophisticate
d structural analyses utilizing the existing individual structural analysis programs and experiment system
s. This research deals with the shear panel damper installed in a high strength weld-free steel building T
rame, in which the building yields no damage under severe earthquake.To design such building, design formul
as for shear panel damper was arranged by use of the equivalent shear buckling angle and the damage factor
. Also, loading test system was equipped to verify the validity and effectiveness of the design formula. T
est results showed the plastic deformation capacity of the shear panel damper under severe earthquake. The
n, Half-Moon shaped bolt connection was proposed for vibration controlled building made of high-strength w
eld-free steel frame. Fundamental mechanical properties of the bolt were shown from the collaborative stru
ctural analyses.
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F.E.M. Calculation
h _
Name d h tw owy hd | hitw K. [ I 7s el T8 %ly, | FEM.Cal
mm mm mm__| kKN/mm2 - - - KN/mm2 - rad rad - rad - -
A025 200 50 3.000 0.235 0.25 17 9.3 6.223 | 0.140 | 0.170 | 0.340 [ 198.0 0.291 169.7 117
A033 200 66 3.0 0.235 0.33 22 9.6 3.671 | 0.183 | 0.150 | 0.300 | 1747 0.172 100.1 1.74
A050 200 100 3.0 0.235 0.50 33 104 1731 | 0.266 | 0.070 | 0.140 815 0.081 47.2 173
A100 200 200 3.0 0.235 1.00 67 146 0.608 | 0.449 | 0.008 | 0.015 8.7 0.028 16.6 0.53
A150 200 300 3.0 0.235 1.50 100 25.8 0478 | 0.506 | 0.005 | 0.010 5.8 0.022 13.0 0.45
A200 200 400 3.0 0.235 2.00 133 415 0.433 0.532 0.004 0.008 4.4 0.020 11.8 0.37
$100 200 200 3.0 0.100 1.00 67 14.6 0.608 0.293 0.015 0.030 41.0 0.028 39.0 1.05
$235 200 200 3.0 0.235 1.00 67 146 0.608 | 0.449 | 0.008 | 0.015 8.7 0.028 16.6 0.53
$320 200 200 3.0 0.320 1.00 67 146 0.608 | 0.524 | 0.005 | 0.010 4.3 0.028 12.2 0.35
S500 200 200 3.0 0.500 1.00 67 146 0.608 | 0.655 | 0.005 | 0.010 2.7 0.028 7.8 0.35
S700 200 200 3.0 0.700 1.00 67 146 0.608 | 0.775 | 0.004 | 0.008 15 0.028 5.6 0.26
W022 200 200 9.0 0.235 1.00 22 14.6 5.470 0.150 0.170 0.340 198.0 0.256 149.2 1.33
W033 200 200 6.0 0.235 1.00 33 14.6 2.431 0.225 0.090 0.180 104.8 0.114 66.3 1.58
W040 200 200 5.0 0.235 1.00 40 146 1688 | 0.269 | 0.070 | 0.140 815 0.079 46.0 177
W057 200 200 35 0.235 1.00 57 146 0.827 | 0.385 | 0.010 | 0.020 116 0.039 22.6 0.52
W067 200 200 3.0 0.235 1.00 22 9.6 3.671 | 0.183 | 0.008 | 0.015 8.7 0.172 100.1 0.09
W080 200 200 25 0.235 1.00 80 146 0422 | 0.539 | 0.005 | 0.010 5.8 0.020 115 0.51
W100 200 200 2.0 0.235 1.00 100 14.6 0.270 | 0.674 | 0.004 | 0.008 4.4 0.013 74 0.59
&2 RGO @I AW SR L D FERE R
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P Panel *'J: N h Failure
aper Name Type d h b w tf owy owu ofy ofu Vo E |t E |nt 2 B Bly Mode B Bly Cal./Exp.
No mm mm mm mm mm KN/mm2 | kN/mm2 | kN/mm2 | kN/mm2 - - - rad - rad - -
J9 SW-A-I SN400 200 200 50 31 5.8 0.187 0.284 0.255 0.401 0.388 0.14 23 0.030 220 C 0.030 21.9 1.000
J9 SW-B-11 SN400 200 200 50 4.4 8.6 0.230 0.395 0.222 0.345 0.303 0.09 15 0.060 35.7 C 0.060 35.9 1.007
J9 SW-B-12 SN400 200 200 50 4.4 8.6 0.230 0.395 0.222 0.345 0.303 0.09 15 0.060 35.7 C 0.060 35.9 1.007
J9 SW-C-I SN400 200 200 s 58 116 0.253 0.399 0.260 0.397 0.241 0.11 26 0.140 7 C 0.105 56.8 0.750
- SW-D-1 SN400 200 300 75 5.8 116 0.253 0.399 0.260 0.397 0.272 0.11 17 0.100 54.1 C 0.083 4.7 0.826
SW-E-I SN400 200 400 75 5.8 116 0.253 0.399 0.260 0.397 0.286 011 13 0.100 54.1 C 0.075 404 0.747
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C: Crack at center of Panel, AF: Crack around Panel, FB: Flange Buckling, FW: Crack Flange Weld, B: Panel Buckling, OB: Overall Buckling
E: End PlateFailure, SW: Crack at Stiffener Weld, FWB: Flange Panel Buckling, SWB: Panel Buckling and Crack at Stiffener Weld
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