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Damage Model of RC Members Based on

Stiffness Degradation and Fiber-beam Elements

GUO Zongming, ZHANG Yaoting", FAN jian, LU Jiezhi, LUO min

(School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To estimate the damage state of reinforced concrete (RC) members, a damage model was es-
tablished based on stiffness degradation and fiber beam-column elements in Matlab. Firstly, the numerical
analysis model of a member or a structure based on fiber beam-column elements was established in OpenS-
ees, and the strains and stresses of fibers outputted by OpenSees were then read into the damage model es-
tablished by Matlab, which estimated the damage values at fiber, section, and member levels. In the es-
tablished model, fiber damages of concrete, reinforcing steel, and prestressing tendon were defined by the
initial reloading modulus degradation, low-cycle fatigue law, and plastic strain, respectively. The section
and member damage states were then evaluated by the degradation of the sectional bending stiffness and
rod-end bending stiffness, respectively. The established model was verified by comparison with a structur-

al test results of prestressed concrete frame subjected to cyclic loads. The results indicate that the damage
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model can determine its damage states accurately, and a close relationship between damage indices at vari-

ous levels by using the direct stiffness method and static condensation method. Furthermore, the estab-

lished damage model can be embedded in OpenSees to determine the damage states of RC members and

structures directly in the future.

Key words: stiffness degradation; fiber beam-column element; static condensation; damage index; re-

inforced concrete member
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Fig. 10 Base shear-top displacement relationship
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