2011 Ma 2011

( )
Joumal of Shenyang Jianzhu Unwersity (N atural Science) Vol 27, No. 3

w W

: 2095-1922(2011) 03— 0409- 09

SRR KA AR AE R

(1L , 200032
, 100084)

)

FRTERARR B RS AR T SR Rk AEG BERFTRA
BB @ ARA 20m” AL BE AR REA B R E BT IR I KR R A BT X A A9 L 9]
AL, KA MSC MARC A FR T4 B AL AR 6 Hhom MR AL, i 5 47303 /) bhdk 89 ik
KT E;, HKE A 3 von M ises/EN A= D mckerPrager/f ] £ 5] 6980 &bk, 54T H 52 B M3
N el B WAL, R B R KE R AR 6 E AL R, 5 A m AR i 4R A ATk,
E A AR J)HAE 3R B) BAREN B R M8, AR T A A H —% #rh, TAEL LT
A ok ) AR A b Ahm AR ARG it HAE R o &0 BT, & HAT E AR oA
AT {3 AR 254 64 3 E AR 3R AL Bk

B B ” ?

: P315.9, U442 t A

Elasto-Plastic M echanical B ehavior of Detailed F inite E lanent
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Abstract M ega-columnsw ith a sold sectbn area of nearly 20m” are used n super h gh-rise buill ngs How-
ever heir fundan entalmechanical behav brs are very difficult to be studied w ih current experin ent equip
m ents and technobgy. In order to solve this problem, this paper discusses the ehsto-p hstic behavbr of the
m ega-co kmns and estab lishe s the correspond ng sin plified models Firstly, detailed finite elem entm odels of
hem ega-co lunns are built up w ith solid elm ents based on the generalpurpose fnite elm ent progran-
M SC. M ARC. Typical bad cases are app lied on the detailed FE m odel Then, the influences of wo w idely
used y eld criteria( von M ises criterion and D rucker-Prager criterbn) of concrete are discussed The can parr
sons indicate that them echanical characters of the m ega-co bmns are not sensitive to the y el criter, and
the confinean ent w i1l have sam e inflience on the defom ation capacity. How ever such differences can be ig
nored i practical use The m ethodo bgy 1o build up the smplified models of them ega-co imns is presented
and the resulis of he smplifed model agree w ellw ith the results of the detailed FE model The workload of
the smplifedm odel ism uch sm aller than he detaikd FE model So it can be used n global structural e lasto-
plastic analysis and collapse simuhton.
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Fig 12 Horizontal loaddisplacem ent cuwves n sigle directon w ihout axial force
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Fig 13 Horizontal baddip been ent curves nX directon under different axial forces
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Fig 14 Horizontal load-d isplacem ent curves nY directon under different axinl forces
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Fig 15 Horizonal bad-disp hcan ent curves inX direction under different axinl forces in b axial d irec tions I 1

40 in thi]
b ]
]
z S
& =
- g mpk
= -
u
= =
18 =@ [ iE W Ry
= ) R AT
cde de ke o I
[i] 0 A0 M #Dd 500 ] i Timl L1i] AN ] &0 ok %0 N 350
LIRS S ] & L fmm T B T 4 e
i M= lDMPw thi A= 10 MPa i@} &= 30 MPa

16

LTy ()

Fig 16 Horizontal baddigp hecem ent curves nY direction under d ifferent ax nl forces n b axial d rectbns 1: 1
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Fig 18 Horizontal bad-dip becem ent curves mY directon under d ifferent ax al forces n b axiald rectons 1: 2
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Fig 19 The nteraction curves bet een axial force and bending mom ent under typical bad cases
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