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Statics and characteristic dynamic study on a infilled frame structure
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Abstract 1In this paper, static and dynamic characteristics of infilled wall structure were studied using the finite element analysis

software MIDAS/Gen. The fundamental frequency of 0.9252 Hz was obtained by modal analysis. High—order modal participation factor

was far less than the low—order modal participation factor, i.e., low—order modeplays a dominant role in the vibration. Time—history

curve was selected based on two frequency bandsof the response spectra, and time—history analysis results were more than 80% of the

response spectrum analysis results. The static and dynamic characteristicsof infilled wall structurewere obtained through response

spectrum analysis and time—history analysis of this model, and the weak part of the structure was indicated, which may provide

reference for the design and analysis of similar structures.
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Fig. 1 Finite element model of the structure
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Table 1 Layer displacement data of the structure
WE 2R m S FNIXE TS SR 7R INE S

m m 1)
T 0 0.0103 0.0102 1.0051
oF 1.70 0.0105 0.0105 1.0046
8F 1.03 0.0064 0.0064 1.0092
TF 0.87 0.0056 0.0056 1.0081
6F 2.40 0.0051 0.0051 1.0086
5F 1.80 0.0046 0.0045 1.0091
4F 4.20 0.0032 0.0031 1.0108
3F 5.40 0.0012 0.0012 1.0152
2F 5.40 0.0001 0.0001 1.0171
1F 2.00 0.0000 0.0000 0.0000
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Fig. 2 Natural frequencies of structure
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Fig. 6 Layer displacement under RX and RY conditions
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Table 2 Maximum displacement and node number of response spectrum analysis and time—history analysis

BTl DX/m RS- DY/m iD= DZ/m RiP=
. RX 0.019773 797 0.000434 561 0.001755 551
ST
RY 0.009522 710 0.022509 710 0.00315 333
Elent—t 0.013601 711 0.014172 716 -0.00238 333
2 AT Taft—t 0.012328 797 0.010755 803 0.002017 333
oakwh2 0.023418 718 0.02438 716 0.005599 340
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Table 3 Equivalent base shear of response spectrum analysis and time—history analysis
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y 3286.55 4398.71 4395.67 4026.977 55.87 4073.10
6 Zip 2) FEHT R, Z5H) O FEAT R 0.9252 Hz, -84 77 9]

PABESCAR T gl it SRR, RAE SR 25 M ¥ 50 )~ R et
FIoE.

1) # I RRE S BT R B HEZR S50 B AE 2 5 L T
P17 WG e BE SN L T 5 f5e KBy A A B AL A
s B R H BUAESS A N 1 I 2 2 XS 22 1, HLRERY
KR,

1) PR AVEE TP ZE LS R T 20 BASEES 5 v (AR S (A RS 0 A B
BRI 43 A S DR 0 31 % 4 | ST B S A R A 1 AR
Aad 12 il T2 B — B R, DR A B AR Ak
3) [N A BT R B, S5 R ISR BY 1 F.=4921.70 kN,
F,=4073.10 kN ; 7 A 11 5028 Ab 25 R W B2 20 2%, PR G AE ST RT6F
Z 818 F17 —A~ 5848 s RX VE I A JECHE S F1 w6 KT RY VR

105 I



—t

www.kjdb.org

¥ SR 2015,33(10)

SCIENCE & TECHNOLOGY REVIEW

BF A SRS S Ty, AT, U B E 3K S ) ] e 2
HHIE

4) BFRRATMT A TS RS Vg T A R L
LB B ST HBUE R : F.=4921.70 kN, F,=4398.71 kN,

2330k (References)

[1] ARG . SPURESrHT s M. Jbat: s ik, 2002.

Zhu Jingqing. Structural seismic analysis principle[M]. Beijing:
Seismological Press, 2002.

(2] VE%L, e, AR T N TR B - HELR R R S ). TR
PUZ 5N, 2012(4): 122-127.

Pan Yi, Ji Chenlong. Seismic damage analysis of the reinforced concret
frame structures in Japanese earthquake[]J]. Earthquake Resistant
Engineering and Retrofitting, 2012(4): 122-127.

(3] iz, EARTRER I I A M. [ e BT e A, 2002.
Zhou Yun. Civil engineering disaster prevention and mitigation[M].
Guangzhou: South China University of Technology Press, 2002.

[4] WAL, B BARPUR BT EIE 1Y & R R )] PR R B,
2003, 10(4): 1-8.

Xie Lili, Ma Yuhong. The development process of the modern
earthquake resistant design theory[]]. Recent Developments in World
Seismology, 2013, 10(4): 1-8.

[5] TB:. Z5MyPias B fFsE D). 5 75 B BLT R, 2010, 12.
Wang Duan. Study on response spectrum based on seismic design of
structure[D]. Qingdao: Qingdao Technological University, 2010, 12.

[6] SAx4x, sKICTY, SAETE. b [ R R Be 45 A H 2 A0 A (0], T2y
2%, 2012, 21(2): 10-15.

Guo Quanquan, Zhang Wenfang, Wu Guiying. Seismic analysis of gand

N4

national theatre of China[]J]. Engineering Mechanics, 2012, 21(2): 10—
15.
[7] EAn e, EBT BUCHURBOT I IE M. Abat: b E RS T R,
1997.
Wang Songtao, Cao Zi. Modern seismic design method[M]. Beijing:
China Architecture & Building Press, 1997.
[8] JE Tk ARAT BRA F). MIDAS/Gen T 207 FHAS BE[M). dt5t: hE
HEFUTl AL, 2012.
Beijing MIDAS Technology Co, Ltd. MIDAS/Gen guide for engineering
applications[M]. Beijing: China Architecture & Building Press, 2012.
(9] P E SR AP ITBE. JG J3—2010 7 2 B SR EE 45 M H AR B
[S]. Fb3T: P EEESE Tl g, 2010.
China Academy of Building Research. JG J3—2010 Technical
specification for concrete structures of high—rise building[S]. Beijing:
China Architecture & Building Press, 2010.
[10] 3HIR R W, 2 I S8 £ (M), TOGIE, 2. J0nt: B b i
#t, 1981.
Clough R W, Penzien J. Structural dynamics|M]. Wang Guangyuan,
trans. Beijing: Science Press, 1981.
[11] TP E S AR =58 B GB 50011—2010 #EAHAZ RIS, b
A E AT R, 2010.
China Academy of Building Research. GB 50011—2010 code for
seismic design of buildings[S]. Beijing: China Architecture & Building
Press, 2010.
[12] Ayala G, Ye Xianguo. Analytical evaluation of the structural seismic
damage of reinforced concrete frames[C]//Proceedings of the 7th
Canadian Conference on Earthquake Engineering. Montreal, Canada,

1995: 389-396.
(%8 R4

FRAIAL A

GHEY R K230 370 R /R RP LY PN 43 3

2015418 H, HHEE T EFESENMN“EZ@PEE T LFRIE"EILTERHIT, 150 RBER . FESMILIE,

547 REY, ZE5EEMNRER/NEHN B ARENE, EERNESRERER/ANEASTNE, $FTEAN UM KRR, EE TS
FIRRMER N SRS, B TN —"HBIZITERERER /AN : “— 3 —T7, B S XXE IR R ES . REXXHE RN F
B, Fh—F— BN RERREXA T~ —E", LA ERL GE EE RN SEY R EREASENESER BB
MERIZE R ERR B “— 3 — ", S B R AR A 0 T B R L 2287 B AR P LR B s B R @ Y — I — 1B, L
ERBERFXU BRFEZANE BRESHANE AIEHTRRERBANTHXURE, E—ERRUHERIE;“—H—
B, MERAKAKA BRFE  BEFEAETHNRRLE, EERNFTE L ERFRAIRE GRFERHE,

54 REF, SUTFE R ERER/NMNEZIZFIZICHRMEREAL . EEDRESLEZR, FIRERNARPESIRREER
BERAF A SERAER LR FEZRRE, R RS GHE BERFEEZERSE T ZEANL R BRI B S
METHEZRFHEFEZ EFAKMEFAREMA R, WEHE LT RRRFERNZEZR, EREEFERINESZE KBKRIA
RES KR ER BT FEFELF.SREMRATE AANLRESRREBRERIE, BN, TEEHERRER/INEARE
A, ZE TSI A RS B SHEAR, A EFih e #it7 &5 EE, AN T REERN .. ERNES T,

¥ E R&HA M hitp://www.cast.org.cn/n35081/n35548/n38620/16345451.html,

B 106



