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Bond-slip Numerical Simulation Based on ANSYS Contact Analysis

ZHAO Wei-ping
(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: Contact analysis of pull-out specimen was carried out by using finite element program
ANSYS 10. 0. A series of numerical simulation techniques, such as defining material model,
establishing finite element model (FEM), generating contact element and post-processing were
studied. The practical method of setting up 3-D contact pair with element Targel70 and Contal74
was emphatically introduced. Both friction coefficients of Coulomb friction model and adhesion
strength were recommended. Finally, bond-slip numerical simulation was achieved based on
ANSYS contact analysis. Results show that contact friction, contact pressure and contact state in
the process of steel bar pull-out can be studied by this method, which makes up the deficiency of
macro test. This method is feasible to simulate bond-slip relationship during pull-out test.

Key words: high strength concrete; fine-grained steel bar; bond-slip; numerical simulation; AN-

SYS; elevated temperature
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Tab.1 Mix Proportions of C80 Concrete

FAE A/ (kg + m™?)

- - — - YHE B /mm
K | W | wERY | K W BA | Bk

420 120 60 162 615 | 1140 | 9.526 200

A ERHN 5~20 mm,
G SR Y & 500 MPa 41 &t hr 44 755 5 4 A5 1Y
T PERE LR 2,
R 2 500 MPa 40 5 K f 1EE
Tab.2 Mechanical Properties of 500 MPa

Fine-grained Steel Bar

HE/| R Jet 1R L R B 58 M R R L AR
mm | J#/MPa AR /1072 B /MPa A5/1072 | #/GPa
16 500 0.27 666 12.15 206
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Tab.3 Values of Parameters a and b

W/ C 20 200 400 500 600 800
a 1.398 | 1.507 | 1.007 | 1.132 | 1.000 1. 002
b 0.717 | 0.414 | 3.303 | 3.306 | 1.597 | 14.189
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