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Vertical Contraction Joint Models for Nonlinear Dynamic Analysis
of Concrete Arch Dam

M. Izadi-Nia and M. T. Ahmadi

Department of Civil Engineering, School of Engineering, Tarbiat Modarres University

ABSTRACT-  Arch dams are generally built in cantilever monoliths. Vertical contraction Joints between
monoliths control the stresses due to concrete shrinkage and temperature variations. Past studies in earthquake
safety evaluation of the system often show the tensile fracture and local nonlinear deformation of joints. In this
paper, some nonlinear joint element constitutive models are presented to examine the tensile and shear
Jractures of joints. Reservoir hydrodynamic interaction and water compressibility are considered in the finite
element analysis of the system. Some primary examples were studied for numerical examination of the models.
Also earthquake response of "Morrow Point’ arch dam was calculated. Regarding the numerical results,

efficiency of the proposed models is promising for safety evaluation of arch dams under static and dynamic
loads. ‘
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. Morrow Point

interface

. quasi-continuum of small thickness
Beer -
. Fenves

. added mass approximate method

. Hohberg

8. joint dilatation

9. constraint equations

10. constrained minimization problem
11. Lagrange multipliers method

12. penalty function approach

13. coupling

14. Mohr-Coulomb Criteria
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