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Impact study of the whole structural seismic performance of web light-gauge joist steel
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Abstract: The web light-gauge joist steel system is a new type of steel structure, which has a very good
application prospect in our country. According to the characteristics of extremely web steel structure,
reasonable simplified modeling methods are put forward. Modal analysis and time history analysis for the
same width and with different aspect ratios of structural model respectively are conducted to study the
impact on the whole structural seismic performance by aspect ratio change. Results indicate that the o-
verall resistance to lateral stiffness decreases, and that seismic performance gradually becomes poor with
the increase of aspect ratio. Meanwhile, some reasonable design proposal is recommended for the struc-
ture model of different seismic fortification intensity area.
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Fig. 1 Diagram of light steel structural resident
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Fig. 2 Specimen size diagram
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Fig. 3 Layout of the structure
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Tab. 2 Results comparison of finite element simulation

and experiment
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Tab.3 Model parameters
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M-11 2 6 2 6 9
M-12 3 9 2 6 9
M-13 4 12 2 6 9
M-14 5 15 2 6 9
M-15 6 18 2 6 9
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Tab. 4 Vibration frequency and period of different aspect ratio structures

o A1 s 2 A 3 s 4

f1/Hz T, /s f2/Hz T,/s fs/Hz T;/s fi/Hz T,/s
M-11 3. 981 0. 251 5. 968 0.168 7.633 0.131 12. 394 0. 080
M-12 2.703 0.370 4. 271 0. 234 5.408 0. 185 8. 428 0.119
M-13 2.013 0. 497 3. 333 0. 300 4. 186 0. 239 6.614 0.151
M-14 1.523 0. 657 2. 680 0. 373 3. 346 0.299 4. 889 0. 205
M-15 1. 253 0.798 2. 248 0. 445 2.812 0. 356 4.094 0. 244
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Tab.5 Angular displacement of weak story
\ R - 7 8 1%

b7 i BER =L A oy =3 oy P
M-11 1 1/3 508 1/571 1/1 896 1/308

M-12 1.5 1/2 445 1/446 1/1 235 1/215

EL-Centro J% M-13 2 1/1 527 1/229 1/768 1/125
M-14 2.5 1/1 116 1/183 1/612 1/110

M-15 3 1/1 226 1/160 1/543 1/91

M-11 1 1/5 016 1/697 1/1 955 1/374

M-12 1.5 1/2 595 1/297 1/1 311 1/164

Taft % M-13 2 1/2 648 1/471 1/1 337 1/236
M-14 2.5 1/2 077 1/301 1/899 1/154

M-15 3 1/1 683 1/165 1/649 1/106
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