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Optimum Design of Braced Steel Framed Structures
Considering Soil Condition Under Earthquake Loads
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Abstract

This study is structural analysis and continuous, discrete optimum design of braced steel
frame structures under earthquake loads considering soil condition. The program which is
able to perform simultaneously structural analysis and continuous, discrete optimum de-
sign, it is applied steel frame structures using unbraced, Z-braced, and X-braced types
and analyze the program about static loads and seismic loads. The purpose of this study is
to present proper braced type for seismic effects by comparing and analyzing results of an-—
alytic method about various cases using specially Newmark-Hall design spectrum, ATC de-
sign spectrum and ATC equivalent static analysis and finding minimum weight and design
variables which satisfy the ultimate strength requirements of AISC-ASD specifications, the
serviceability requirements and allowable story drift requirements of ATC-3-06 and various
constraints.
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TYPE SOIL PROFILE S
S Rock or shallow stiff soil over rock 1.0
S Deep stiff soil over rock 12
Sy Soft soil 15
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Table 3 O|&tsh =M AMA Z 1t

Discrete optimum design results

Bracing type | Newmark-Hall ATC- Equivalent
spectrum spectrum | static(ATC)
Weight(Kips) Unbraced
BEAM 14.794 12.833 13.143
COLUMN 20483 17.769 16.708
BRACING
Total OBJ 35277 30.602 29.851
Bracing type
Weight&ijg X-braced
BEAM 8.362 8.330 4355
COLUMN 15.733 14.303 9.692
BRACING 5.693 4212 4431
Total OB] 29783 26.845 18478
Bracing type
Weight(gKiiI)IS)) Z-braced
BEAM 9.283 6.989 5492
COLUMN 17.007 15215 9.167
BRACING 5772 6.263 4.833
Total OB] 32.062 28.467 19.492
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Discrete optimum design results

Soil type]  Soil 1 | Soil 2 [ Soil 3
Bracing type
Weight(Kips) Unbraced
BEAM 8.207 11.251 13.143
COLUMN 10.433 14.303 16.708
BRACING - - -
Total OB]J 1864 20.54 29.851
Bracing type
Weight(Kips) X-braced
BEAM 3.709 4.162 4.355
COLUMN 8.235 9.263 9.692
BRACING 3.774 4.235 4431
Total OB]J 15783 17.660 18478
Weightlz%{?g;g e Z-braced
BEAM 6.068 7.086 5492
COLUMN 8402 9.812 9.167
BRACING 1.369 1.450 4.833
Total OB]J 15.839 18.348 19.492
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Discrete optimum design results

Soll el Soil 1 [ Soil 2 [ Soil 3
Bracing type
Weight(Kips) Unbraced
BEAM 7.878 11.122 12.833
COLUMN 10.907 15.399 17.769
BRACING - - —
Total OBJ 18785 26521 30.602
Bracing type
Weight(Kips) X-braced
BEAM 4.353 4737 8.330
COLUMN 8796 10.713 14.303
BRACING 3.360 4657 4212
Total OBJ 16.509 20.107 26.345
Weight sy ™ Z-braced
BEAM 3754 5562 6.939
COLUMN 9.351 11.8%6 15215
BRACING 4.391 4933 6.263
Total OB] 17.4% 22.301 28467
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