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Fig.1 Strain and stress distribution in cross section
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Non-linear analysis for predicting fire performance of

reinforced concrete shear walls

LIU Gui-rong™"*, SONG Yu-pu', QU Fu-lai’
(1. State Key Laboratory of Costal and Offshore Engineering, Dalian University of Technology. Dalian 116024 . China;
2. School of Civil Engineering and Communication, North China University of Water Conservancy and Electric Power,

Zhengzhou 450011, China)

Abstract: A nonlinear analysis method is presented based on the fiber element model to simulate the re-
sponse of reinforced concrete (RC) shear walls under fire conditions. This method does not require com-
putations of moment-curvature curve group. A coupling constitutive relation of concrete at elevated tem-
perature is adopted in this analysis, in which the effects of concrete thermal, creep and transient strain
are taken into account. Then a corresponding computer program considering the second-order effect of
axial forces is developed. The mid-span deflection of the (RC) shear wall as well as the strain and stress
distribution of the mid-span section is calculated by this program. Fire test of RC shear walls has been
carried out to verify the proposed numerical model. And its validity is established by comparing the cal-
culated deflections with the measured values. In addition, the appearance of cracks during the fire test is

reasonably explained by the predictions of the strain and stress on the cross section.

Key words: concrete; shear wall; fire behavior; coupling constitutive relation; nonlinear analysis
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Numerical simulation of mechanical behaviour of wood under complex stress

CHEN Zhi-yong, ZHU En-chun”, PAN Jing-long
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: A constitutive model of wood suitable for FE modeling of the structures was developed. In the
model, wood is orthotropically elastic with different strengths in compression and tension; wood exhib-
its brittle failure under tension or shear, but yields under compression. The orthotropic symmetry theo-
ry was employed to express the relationship between elastic stress and strain. Yamada-Sun criterion was
used to judge yield of wood in compression and strain-softening of wood in tension and shear. The strain-
softening model of wood was established by introducing the damage factor and the elastic strain energy.
The flow rule was derived by yield function according to plastic consistency condition. The strain hard-
ening and the secondary strain hardening of compression perpendicular to grain were modeled by control-
ling the transition of yield surface from initial yield surface to ultimate yield surface. A user-defined sub-
routine VUMAT was encoded to include the material constitutive model of wood into ABAQUS, and
two FE models were developed to simulate the behaviour of wood in compression and tension, including
tension and compression at angle to grain. The constitutive relationship and the FE model were validated
by comparison of the numerical results with experimental results and Hankinson strength theory of

wood.

Key words: wood; orthotropy; constitutive relationship; numerical simulation



