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Abstract

Considering the important and vital role of dams in the industry and economy of countries and
the catastrophic nature of their possible failure, the safety of these huge structures is of special
importance. Arched, Karun 4 double arched concrete dam has been selected as a case study.
ABAQUS 6.12 finite element software was used for numerical analysis of Karun 4 dam. In this
research, three numerical models were modeled and analyzed so that in the linear model, the
dam body was completely integrated and homogeneous, and in two nonlinear models, the
contraction joints in the dam body with two different and widely used types were considered.
The results show that the lack of injection of the joint has caused a significant increase in the
maximum stresses upstream of the dam so that most of the upstream of the dam, which was
initially working under pressure, has been stretched. Tensile stresses in the upstream support
and downstream canopy of the dam have also increased. On the other hand, the amount of
vertical compressive stresses between the contact surfaces in the absence of seam injection has
increased significantly that these stresses in the vicinity of the injection stop level has almost
doubled to the original level. Blocks zero and one, the maximum of which in full injection is
13.5 MPa, has increased to 11.3 MPa at this point without injection. The results show that by
increasing the joint thickness and if the joint is not injected, the values of maximum stresses,
minimum stresses, barrier displacements and vertical compressive force between the contact
surfaces are significantly increased.
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Deformed Var: U Deformation Scale Factor: +0.000e+00
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1 isep: TempLoad
crement  1: Step Time = 1,000
Primary Var: U, U2
Deformed Var: U Deformation Scale Factor: +0.000e+00 Hode: B2-1.12
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Deformed Var: U Deformation Scale Factor: +0.000e+00
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Max: 0.289 Max: ‘0.289
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L tep: TempLoad
crement  1: Step Time = 1.000
Primary Var: U, U2

Deformed Var: U Deformation Scale Factor: +0.000e+00 Node: B2-1.12
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Deformed Var: U Deformation Scale Factor: +1.00e+00 ’
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CPRESS
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X 4_1 Step: TemplLoad +0.00e+00
Increment  1: Step Time = 1.000 Max: +1.39e+07
Primary Var: CPRESS Elem: BO-1,121
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x l Step: TemplLoad

Increment 1: Step Time = 1.000
Primary Var: CPRESS

+43e+007

Deformed Var: U Deformation Scale Factor: +1.00e+00

3¢ t Step: TempLoad
Increment I Step Time = 1.000
Primary Var: CPRES:

aleo & 50 cwolts (A

Deformed Var: U Deformation Scale Factor: -+1.00e+00
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CPRESS
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1 tep: TempLoad

crement  1: Step Time = 1.000
Primary Var: COPEN

Deformed Var: U Deformation Scale Factor: +1.000e+00
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+9.500e-03
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Elem: B1-1,108
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Min: -2.039%e-004

Min: -2.Dg2e-

Max: +9.514e-

+1.000e-04
. -1.000e-03

Max: +5.976e-03
tep: TemplLoad Elem: B1-1.237
> |cremer\l,t CI(;P?Etl‘?p Time = 1.000 Node: 233
nmary var: Min: -2.022e-04
Deformed Var: U Deformation Scale Factor: +1.000e+00 Elem: B1-1.60
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Deformed Var: U Deformation Scale Factor: +1.000e+00 Elem: B1-1.49
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Max: +1.090e-02
ep: TemplLoad Elem: B1-1.237
crement 1: Step Time = 1.000 Node: 233

Primary Var: COPE

N : -
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tep: TempLoad Elem: B1-1.237

crement 1: Step Time = 1.000 Node: 233
Primary Var: COPEN

C 2 Min: -1.766e-04
Deformed Var: U Deformation Scale Factor: +1.000e+00 Elem: B1-1.9
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TIMALY VAl . Min: -2.308e-04
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