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1
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’ Y , Z X
1 y L Ll
) xai = 0, i=1,2,3, ,n (D)
Xai A X
(1) B
FEARERY
[11]
x TR
B
2
1
21 Fg.1 Interface of different-scale model
2.1.2
yB = _ZBiyAi, Zs = _ZBiZAi (2,3)
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2.1.3
Fixed_End ZEAR A
, Lateral_Load
Axial_Load
(1,
2.2 @ e ey
’ 3
MSC. MARC Fig.3 Multiscale model and beam-element model
; link RB E2 ,
) 0 ,
12]
UFORMS 1000 N |,
UFORMS
’ - 4
UFORMS 2 '
30 mm, 3mm, 180 mm, '
] 5 ,
6 1
, 200 GPa, 300
M Pa, 3 GPa 3 ! 5 6
3 ) A ’
; (B1 B2 , B1 B2

subroutine uforms(s,nretn long ,ndeg ,istyp ,iti ,

istart ,itie, longsm, itiem, ipass, numnp , dicos, transm,

xord ,itransd ,nbctra,ncrd ,tdicos,levelm i ,Jongtm ,disp,

ityfl) 3
include’. ./ common/implicit
dimension s(ndeg ,longsm) ,iti (longtm ,itiem) ,
1 dicos(ndeg ,ndeg) ,transm(6, *) ,xord(ncrd, *) ,
2itransd( *) ,tdicos(ndeg,ndeg) ,disp(ndeg, *)

return

end

2 Uforms

Fg.2 Structure of subroutine uforms
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Fig.9 Loadd splacement relation curve at beam end (test) ig.10 Load-displacement relation curve at beam end (FEA)
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Fig. 17 Cracking at the middle of beam(FEA)
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Energy response analysis of highrrise steel-concrete hybrid structure

LU Tiejian™, QIN Sujuan’
(1. School of Civil and Architectural Engineering ,Central South University ,Changsha 410075, China;
2. State Nuclear Power Design and Research Institute ,Beijing 100032, China)

Abstract : In this paper , the energy response method is used to study the seismic response of external
steel frame and internal concrete core tube mixed structures under earthquake actions. It discusses the
earthquake total input energy of the structure under different ground motion parameters, and the regu-
larity of the total input energy between hysteretic energy and damping energy. Through analyzing the
distribution of hysteretic energy between different floors and between external steel frame and internal
concrete core tube of the hybrid structure, it shows that the hysteretic energy is mostly located in the
bottom layer of the shear wall, the region where shows severe damage under earthquake action.
Through the study, it isfound that the energy responses analysis method is quite effective to reflect the
sel smic response process and the elasto-plastic performance of the steel-concrete hybrid structure under
earthquake inputs.

Key words: high-rise building; steel-concrete hybrid structure; seismic action; energy response
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Multi-scale finite element modeling and itsapplication
in the analysis of a steel-concrete hybrid frame

LIN Xwchuan, LU Xinzheng , YELieping
(Department of Civil Engineering, Key L aboratory of Structural Engineering and Vibration of
China Education Ministry, Tsinghua University , Beijing 100084 , China)

Abgtract : As an effective process to obtain appropriate balance between accuracy requirements and calcu-
lation workloads, multi- scale calculation has been introduced into many research fields as well as differ-
ent engineering practices. In thefield of structural multi-scale finite element analysis, an important re-
search problem is how to make the local microscopic model and structural macroscopic model work to-
gether. To accomplish a reliable interface between microscopic model and macroscopic model , a method-
ology was proposed and its constraint equations of deformationsincluding axial deformation, transverse
deformation and rotation were presented. With a user-defined subroutine, the multi- scale modeling was
realized in commercial finite element software and a s mple tube was calculated to verify the methodolo-
gy. Based on an accurate microscopic column-to-beam connection model validated by test , elasto-plastic
multi-scale analys s of a steel-concrete hybrid frame was carried out and the results show that multi-scale
calculation can smulated the complex boundary condition of thisconnection well. The proposed method-
ology meets the deformation compatibility well at the interface between different-scale models and is ap-

plicable in engineering application.

Key words: multi-scale; interfacial connection; finite element; engineering application; elasto-plastic
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