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Abstract
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i In this paper the incremental solution procedure for nonlinear analysis of |
| concrete dams is developed. In order to upward ability, the incremental load |
i method is combined with the modified Newton_Raphson iteration in one step-

by-step solution scheme. Since concrete dam is constructed in separate monolith-
ic blocks, it behaves as a jointed structural system, so discrete crack propagation
in the predefined location and also block contact problem can be used for Struc-
tural Analysis Modelling (SAM). The dam wall and foundation is modelled
with 20 node isoparametric curvilinear elements or 15 node in wedges. The
| joint/interface quadratic elements are 16 node (8 node at top, 8 node at bottom,)
1 with zero thickness and the stresses are sampled at 3 x 3 Gauss points. In such
| @ model the weight of dam during construction and the variable reservoir water
! level are applicable. Foundation joint and vertical contraction joint openings are
i considered. It’s found that the conventional loading in concrete dams, may be a case
I of non-monotonic loading. For this kind of loading, the use of direct iteration meth-
| od may result in inadequate margin of safety in design, so this method is not recom-
| mended. Instead, specially when nonlinear behavior of structure is considerable, the
{
i

I
I
I
i
i
i
I
I

incremental load method lead to better results in comparison with the others. Fur-
thermore, during the period of the lowering reservoir,the maximum arch residual
| tensile stresses may be considerably greater than in the operating case. A finite ele-
1 ment algorithm (SAMO95) for dam monitoring during construction and service load

| condition is prepared. A general flow diagram for initial stiffness method is given.
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KARUN DAM AFTER CONSTRUCTION
CREST RADIAL DISPLACEMENTS
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KARUN DAM AFTER CONSTRUCTION
CENTRAL CONSOLE DISPLACEMENTS
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