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Resaarch on the shear wall macro-elanent of O penSEES
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Abstract: The numerical model and calculation principle of the 3-dimension shear-wall elanentMVLBV 3D in Open
Systam for Earthquake Engineering Smulation (OpenSEES), a open-source nonlinear finite elanent program, and
the effect of different elanent divisons are researched in details in thispaper  The numerical analysisof lov cycle
repeated loading tests of shear wall is realized by a progran SVNA which is a further development for shear wall
structure analysis based on OpenSEES M acroscopic shear wall models of different pring numbers, vertical and
horizontal divisions are analyzed Camparion of the reaults indicate that inelastic behavior of the shearwall can be
described macroscopically well by this numerical smulation, such as the shift of neutral axis the shear defomar
tion, local collgpse and failure mechanisn. The contrast of different gring and elenent divisions show that a snall
amount of freedom is needed in smulation of shearwall structure by this elanent, which can reduce a lot of compu-
ting tme As o strong nonlinear analysis, deformation of local collgpse can be considered by increasing horizontal
division which it can make a descent segnent of skeleion curve more obviously Therefore, theMVLEM 3D is quit-
able for global inelastic analysisof tall building structure and performance based sisnic evaluation
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Fig. 2 Restoring force model of vertical spring
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Table 2 Paraneters of elanent divisions
TesA - 1 1 4 24 96
TesA - 2 1 4 36 144
TesA - 3 1 4 60 240
TesA - 4 1 4 180 720
TesB - 1 1 4 24 96
TesB - 2 1 5 24 120
TesB - 3 1 6 24 144
TesB - 4 1 7 24 168
TestC- 1 2 4 16 128
TesC - 2 3 4 16 192
8 TestC- 3 4 4 16 256
Fig 8 Finite elementmodel of pecimen TesC-4 = 4 16 320
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Fig. 9 Comparison of force-deformation curve between the results of different divisions of shear walls

120 i 7] 120 T T 120 T
100 - - | 100 ’ ﬂ:‘x s | 100 -"“W"“u"s,,_:.'..
z %0 =z 80 —— T T — % 80— =
— 60" ‘ - 60 | f 1 f =601 i f f
£ 40 i ‘ — S4)0 —1T —+ ;-m'
o ‘ Ve N [ *®
-“; I t T s S | 1()5 t 1 I 20
90 0 20 30 40 50 60 00" 10 20 30 40 50 60 00 10 20 30 40 50 60
{L#% / mm (% / mm fLFE ) mm
TestA-1  TestA-2 TestA-3 TestA-4 TestB-1 TestB2 TestB-3 TestB-4 TestC-1  TestC2 TestC-3 TestC-4
(a) 30 W R4 (b) W) R 43 (c) 7K¥-R153

B 10 AEHAEYSBRKFEHEKEMABERME

Fig. 10 Comparison of force-deformation skeleton curve between the results of different divisions of shear walls
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Fig 13 Camparion of force-deformation skeleton curve betveen experment reaults and OpenSEES
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