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Abstract:In order to investigate the influence of different structural parameters on the seismic performance of
low —rise lightweight steel buildings,the finite element model of lightweight steel building was established by
ABAQUS based on the experimental results. It shows that the finite element analysis results,in terms of fundamental
frequency , acceleration and displacement responses, agree well with the experimental results. Furthermore , a paramet—
ric study based on the verified model under 9-degree frequent occurring and maximum considered earthquakes was
carried out. The results show that the increase of the sheathing number and adding diagonal bracing can improve the
fundamental frequency, acceleration and displacement responses of buildings, but the change of the sheathing materi—
al has little effect on it; the wall opening ratio has obvious effect on the structural response of the building under

earthquake. Thus , the wall opening ratio should not be greater than 29.09%; decreasing the aspect ratio and choosing
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regular plan layout of lightweight steel buildings result in the increase of the natural frequency and decrease of the ac—

celeration response and displacement response.

Key words:low-rise lightweight steel building;shaking table tests;dynamic characteristics ;seismic behavior;

finite element analysis

e L N VRSP A I i %N ]
AR, T LW SR S (o S AT R R IR AR, B 2 N
T A A8 TS SRR RS, 88 i
REmZREARE.

BT, AN SRR B R AR A {4 0 e
ZEREUH T T AW B A, Ik 2 2
WP R PURERETT B T &80 75, 25057
SECAPE W2 RN B SR (M R IR R B O BT 2k
AR HEVET i e B IR S P 4 TR ARy FSRHC AN , BT 7
MRl A i AR A E R fE FR SR ANE iR X
BrER. BRI R BN R IR RN PUE
PRRE-S 55 AR A 52 J 500 B b P e 1 2%
PIMIE, 3 2R RIARAE 9 EHEIER i 2
LR AN A5 44 1 K2 (B8 B2 A BR AL ZER . Peter—
man S5 1 PR Bl G IR TR A 5T A AR EE B R B A
JEAEARE A b R A 2 T % B i U RE T e
TR, P EPUIA R R E R R ARSI Rk
RO R 5, YR VE A Hutchinson 2885 6
JERM s RNPTE R TR S &I 5T, B
SEMI USRI R BORIRE T A AR R BT 5k
AR RS BH . Fiorino PSR AR B &I 5E T W
JER R 2= sl R Stz i 1, 8551 1
AREEARE AT (AT B PR 5 20% , (AR
R EE R = 24 4.5 . W 2keT S0 22 2 1 R 4
AT IR RIFVATT 5 2 102 45 RECAMR
B AR, P2 AR Ak BT ALL

RAE B N AMR ZBHIFHLS T 5 2 Al X 2
West RO IR T2, HEER
TS Ak A2 B B . A SO T L R RN
ERah Gl WK BB E T A BRI, o
BTAS ] DR R X 454 o 2 AR b iR AE T T 3l 7 e
PE R SRR R, Ay RV S T RE RV IR AL
TR R SEFEA T b bR 5%

1 BIRTEBET

R FE A R G SO Z B s R 8 1 4%
Pk 0 E Ko A R M 0L 1 B2, 7R B 2R B R IR ol
EIRIE AR E |, BT AR A4 BRI
1.1 RIEHER

B AR AN G RTINS B Ry 3,62 m, PSR
2.9 m, BE K BN 1.9 m, £5H 15 SRR ¥4 25 R Al
BRI, A AR 345, BE AT AE 2 Al B
KopHE, SRR NAME AR T 9.5 mm J& OSB #2,
LB RHCRA 12 mm B OSB #. i S54ksh 62
V] 3 A A R kA T it R SO AR T 4. BRI
Ko B B 3 a8 T I 5 A DL SR 11
1.2 BRITERMEL

R H ABAQUS #3240 B R AR A, R 3
HE B3 AR UREE R EAE RS AL BT
SNSRI RE RN B AR E, SR AIFEEATT S4R B
555 VAR R 2R IR OB AT 3 R Tie 23R F
TIRLL, BIZBR 2 AR a1 6 4~ B . BRI
TR A N B, BN AR R 8B H iy . AE
Y i) sE CE I EE R 9.8 mis® I JE SR H H.
Vs THRE AR S F Von Mises Ji B #E ], ELAHA LR
SRR, TR T IR B £, A 345 MPa, $LFIRE £,
7 450 MPa, BAPERCE A 2.06x10° MPa, AR
0.3. OSB At RLA & B, AT T4 0 A9 s IR 5
JEH 19.6 MPa, $ERLEN 3 790 MPa, JAFA N
0.3; 3 J T 1 i B SR B A 13.2 MPa, SRR
1770 MPa, AR R 0.11. A PR CESEIENE] 1 .

oy
() AR

(a) 7% T EE RN 52
1 RO

Fig.1 Finite element model
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Fig.2 Vibration modes of the finite element model (model 3)
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Fig.17 Influence of opening ratios on AAF curves
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