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Sensitivity Analysis on the Lateral Behavior of Diagrid Structure
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Abstract

In evaluating lateral behavior on the seismic and wind load, the purpose of sensitivity analysis is to find critical variables and
to identify characteristic response with variability of variables. The sensitivity analysis is very important in structural diagnosis,
repair and reinforcement field. This study investigates the sensitivity by linear static analysis applying the TDA method in changing
angles of diagrid braces on the same height structures. In case of mid rise model, under the seismic load, the brace member is
determined as a major variable at 58° but a high rise model, under the wind load, has the brace member as a major variable at
67.4°. In addition, location of critical sensitivity on the mid rise model is distributed over middle section, while it is distributed
lower section on the high rise model.
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Fig. 1 Procedure of developing a swing in tornado diagram
(Lee and Mosalam, 2006)
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Fig. 2 Procedure of developing a tornado diagram (Lee and
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Table 1 Statistical Property of Variables

Variable 1w I COV (%)
Brace Strength (MPa) 325 32.8 10.10
Inner Column Strength (MPa) 325 32.8 10.10
Conner Column Strength (MPa) 325 32.8 10.10
Girder Strength (MPa) 235 12.4 5.28
Modulus (MPa) 205000 6796 3.30

- Mean, o @ Strandard deviation
COV : Coefficient of variation (o/pt)

Stress

8}' gxh g.w S tra 1n

Fig. 4 Probabilistic constitutive model of Steel (Lee and Mosalam,
2006)
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Table 2 Maximum Horizontal Displacement (mm)

Separation 38.6° 58° 67.4° 72.6° 78.2°
12story 50.79 50.60 68.00 89.42 126.54
24story 109.32 102.75 126.75 158.30 217.17
36story 193.52 174.36 199.96 | 239.34 316.10
48story 366.29 317.39 343.10 394.2 501.35
60story 685.80 | 576.64 596.82 | 663.74 817.56

Table 3 Maximum Story Drift Ratio

Separation 38.6° 58° 67.4° 72.6° 78.2°
12sotry 0.0052 | 0.0056 | 0.0085 | 0.0100 | 0.0143
24story 0.0075 | 0.0075 | 0.0100 | 0.0107 | 0.0137
36story 0.0089 | 0.0084 | 0.0103 | 0.0108 | 0.0134
48story 0.0096 | 0.0086 | 0.0099 | 0.0107 | 0.0137
60story 0.0117 | 0.0103 | 00110 | 0.0120 | 0.0145
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Table 4 Relation of Sensitivity and EDP

Separation 38.6° 58° 67.4° | 72.6° | 78.2°

12 sensitivity 0.382 | 0.386 | 0.376 | 0.363 | 0.343
story | displacement (mm) | 50.79 | 50.60 | 68.00 | 89.42 | 126.54
24 sensitivity 0.369 | 0.374 | 0.363 | 0.347 | 0.319
story | displacement (mm) | 109.32 | 102.75 | 126.75 | 158.30 | 217.17
36 sensitivity 0.374 | 0.373 | 0.362 | 0.346 | 0.314
story | displacement (mm) | 193.52 | 174.36 | 199.96 | 239.34 | 316.10
48 sensitivity 0.374 | 0.376 | 0.366 | 0.349 | 0.312
story | displacement (mm) | 366.29 | 317.39 | 343.10 | 394.2 | 501.35
60 sensitivity 0.379 | 0.382 | 0.373 | 0.351 | 0.324
story | displacement (mm) | 685.80 | 576.64 | 596.82 | 663.74 | 817.56
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