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Fig. 1 Geometric figure,boundary conditions and finite element grid

TS Pl T IR A AR A L 2 OB RL Y 1/4 237

T =IO (DA IER . ) D1=D2=D3=0;(2) 1?

EAEF B R DI=D2=0.3,D3=0; () =AE ]

A R DI=D2=0.5,D3=0. @8 B X = ool

Bl 50 T o7 3 4 T A 9 o7 3R G R 28 BIAE TR — A ® o) B e
R 2R L 0P 2. 3 kX PR 4 A B 5 B . o6 | +D1=D2=0503=0
it XA T B AR R (D fEFFIA B B RSB 04t

JIE 3 4 88 T R R 2 e TR S SR AL AR 02

Ty 5 ARSI BN SIS WS BRI %0 oo ool 00l 00w
U BB KR EL 2 R B SR (2) 1 A R A B B 4G S
Ak £ K /N FLHE B W 7 9 M 19 K /1. (3) IR R T L B2 B ART m BR

o I £ 7 Al e 3 L2 1 3 0 A 30045 10 B6F T S 14D 952 435 Fie- deT“gi f;jzfjajjfeCts
A B VAL B (R T AL B A R

5 # b

ARSCEHG R e I HEZL T Tl =, &
HH 25 PEA 580 B 1 TR - R AR A T R AT BN BB M RE R B L OfF I W RE R I T P T R R
UMAT 975 U5 A ABAQUS A BRIT /3 v %F B ) S5 A BE AT 1 BE40L 36 0iE 17 3 5 19 58 28 P AR g 5
F S AR TN ) S T Ak 0 -0 R S A R S 2 A 0 R B R G AR AR R Bk T
BT (9 A . T2 T LA LTS I

CI) Ay 384 4 A RN ) T3 . (20 7 SCIE R -0 A8 56 A (3D 3 H DU i 6 A i 8 1P 453 103 1) 8
FE. (4D X3 S ARy 0 003 A A O AR EA T B (EBEALL 36 e H A k.

S E 3kt References

[1] Chow CL,Wang J. An anisotropic theory of elasticity for continuum damage mechanics[ J]. International Journal of
Fracture,1987,33:3-16.

(2] ARR. 4505 B0 i8 Be R AT CMO. db st [ 85 Dol i iiat . 1993,
YU Tian-qing. Damage theory and its application[ M ]. Beijing: Defense Industry Press,1993.

[3] Chow CL,Wang J. An anisotropic theory of continuum damage mechanics for ductile fracture[ J]. Engineering Frac-
ture Mechanics, 1987 , 27.547-558.

(4] EBI. ARICHITEIM. et R4 Rtk . 2003:560-561.
WANG Xu-cheng. Finite element method[ M]. Beijing : Tsinghua University Press,1993:560-561.

(5] EB-H8 8 A BRITH 01 HEAR SR B AR 7 v M. 2 Rz Jb et 35 A R i Riak . 1993:500-504,
WANG Xu-cheng, SHAO Min. The basic principle and method of finite element numerical method_ M]. The second
edition. Beijing: Tsinghua University Press,1993:500-504. (F#% 9 70O



%1 FAKTTEE B VIE S RC HESE 9 PUSHOVER 23 #r 9

[11] Viswanath K G, Prakash K B, Anant Desai. Seismic Analysis of Steel Braced Reinforced Concrete Frames[J]. In-
ternational Journal of Civil and Structure Engineering, 2010,1(1):112-114.

[12] SR, 242 R 38, ) 2l 45 J5 38 SUB ST X RC HEZR S5 1 i 2 ma AFF 98 L. 2540 TR, 2011,8(4) : 50-57.
WU Yong-he, LI sheng-qgiang, XI hui-feng. et al. Study on the Effect of Crossed Steel Bracing on RC Frames[J].
Structure Engineering, 2011,8(4): 50-57.

[13] GB50011-2010 HAHu R BOF MM LST. b at o B g5 Lol i fiAt . 2010,
GB50011-2010 Code for Seismic Design of Building[ S]. Beijing: China Architecture & Building Press, 2010.

[14]  dbmids 2ARBAMAHAA R 7. PUSHOVER 4387 76 @ S L ARG B i B LML Jb st « b @ 57000 pied . 2012.
Civil King Software Technology Co. , Ltd. PUSHOVER analysis on building engineering seismic design of appli-
cation M. Beijing: China Architecture &. Building Press, 2012.

PUSHOVER analysis on inverted V-shape steelbrace
strengthening RC frame structure

WU Yong-he, XI Hui-feng ,MU Jian-chun

(Guangdong University of Petrochemical Technology, Maoming 525000, China)

Abstract: In order to reveal the performance of RC frame structure with inverted V-shape steel brace under function of rare
earthquake, 4-layer RC frame structure and the RC structure with inverted V-shape steel brace as well as PUSHOVER on
model is performed. The evaluation on anti-seismic performance is performed under function of rare earthquake for struc-
ture from such aspects as base shear- top displacement curve, floor displacement curve and hinged out mechanism. The
results show that under function of rare occurrence earthquake, the base shear while RC frame structure with inverted V-
steel brace reaching the performance point is greater than the one of original RC frame structure, and the top displacement
is less than the one of original RC frame structure. As the first anti-seismic defensive line, the steel brace can absorb most
earthquake energy to play the effective protection for beam and column elements. Additionally, the steel brace is provided
with greater practical significance for resisting the progressive collapse.

Key words: Inverted V-shape brace; RC frame structure; PUSHOVER analysis; seismic behavior
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Increment transverse isortopic damage
theory and numerical analysis

LIU Jun-qing, L1 Hong-ziao, LI Qian

(School of Science, Xi'an Univ. of Arch. & Tech. . Xi'an 710055, China)

Abstract ; In order to research the damage on the mechanical properties of materials the increment of effecfive stress equation is es-
fablished, based on the transverse isotropic damage theory as a foundation, by introducing damage variable factor and the tectonic
effective damage tensor M(D). Similar to the plastic flow analysis method the relationship between elastic-strain the effective e-
lastic-strain is acquired. By the von Mises yield criterion, plastic fourth-order symmetric stiffness tensor is obfained. The stress-
strain curve of variation is discussed through the uniaxial tensile and finite element of a flat plate with a hole, giving the influence
of damage on the maferial. The results show that the deformation is accelerated by the material damage.

Key words: transverse isotropic damage; increment; the plastic deformation ; sif fnesstensor; finite element simulation
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