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NUMERICAL SIMULATION OF TENSION STIFFENING IN REINFORCED CONCRETE

CONSIDERING DIRECT INTERACTION AT STEEL-CONCRETE INTERFACE

B EE-ER B
Yuqing LIU and Hiroshi HIKOSAKA
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A discrete crack model based on a rigid particle-spring system is used to simulate
tension stiffening in reinforced concrete.  Reinforced concrete prisms with square

cross section are analyzed using two-dimensional, plane stress analytical models.

An axial, tensile force is exerted on the reinforcing bar at the ends of each specimen.

Special attention is given to modeling the lug geometry on reinforcing bars and the
direct interaction at the steel-concrete interface, so that the micro-behavior in the
vicinity of a deformed bar can be well simulated. The following results are given

and discussed: 1) the load-displacement responses of specimens with different cover

thickness;
the loading history;

which simulate the cracking patterns;

2) the extent of concrete fracture in each specimen at different stages in
3) the damage distributions of interfacial springs in concrete,
4) the distribution of steel stresses and bond

stresses corresponding to the damage condition of concrete.
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