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Fig. 3. Uniaxial stress-strain curve of concrete
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Fig. 1. Dimensions of the wall
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Table. 1. The material properties
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Table 2. Comparison of the displacement and the shear strength at peak point
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L(m)  Vgo(kN) Vg1(kN) E Vys1(kN) @ Vys2(kN) @ Vysz(kN) @
Vso Vso Vso Vso

3.5m 51.39 95.78 1.86 220.2 4.28 233 453 243.8 4,74
5.5m 109.3 186.38 1.70 307.6 2.81 344.8 3.15 372.2 3.40
7.5m 186.8 3334 1.78 419.4 2.24 443.6 2.37 493.2 2.64
9m 259.4 403 1.55 493 1.90 533 2.05 572.2 2.20

Table. 5. Horizontal load bearing values related to the 10mm displacement
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V, (kN) Vu
Vurixed
Fixed support 1444 -
Ks=1Kg 235.6 0.16
Ks=10Ky, 2515 0.174
Ks=50Ky, 255.2 0.176
K=100Kg, 256.1 0.177

Table. 6. The results of models with different values of base reaction coefficients
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Abstract:

Short reinforced concrete shear walls with aspect ratio less than 2 are commonly utilized for strengthening
of low rise masonry structures. These walls demonstrate adequate lateral load strength, while having low
ductility compared with high rise walls with same lengths. Shear failure is the dominant failure mode of
short walls while the bending failure is the most likely failure mode of tall walls. The bending strain
distribution over the section of the wall is nonlinear due to shear deformation contribution; therefore, adding
longitudinal reinforcements slightly increases the total lateral load strength of the short walls. Considering
typical span length of such walls —between adjacent column distances—, and due to the fact that walls are
usually distributed symmetrically over the plan of building, there is no need to motivate all their lateral load
strength. Taking into account merely a portion of strength will be sufficient for the purpose of strengthening
of the structure. In this paper it will be shown that taking the shape and length of foundation into account,
and the interaction of soil-structure, the ductility of the wall is increased. Furthermore, the effect of soil
stiffness on the behavior of the wall is studied. The short shear wall which has been studied experimentally
by the NUPEC of Japan is adopted for numerical simulation by the commercial nonlinear analysis software
ATENA 3D. Fracture plastic model, taking the smeared cracking method into account, is used for concrete
and the bilinear hardening plasticity model is assumed for rebar. The wall is subjected to the predefined level
of axial load and the increasing cycling lateral deformations. Sensitivity of the wall behavior to mesh
dimensions and the affecting parameters of concrete models such as fracture energy, tension softening and
tension stiffening coefficient, shear modulus reduction after cracking, fixed or rotating crack modeling
among the other affecting parameters are investigated to verify the model. Because of symmetry, only one
half of the wall is modeled. Reinforcing bars are modeled discretely taking into account the bond-slip
between concrete and bars. A typical shear wall, introduced by IESE for strengthening low rise masonry
buildings, is adopted to study the effect of soil and foundation parameters on its behavior. The wall behavior
under lateral loads is studied numerically, based on the results of the above mentioned numerical verification
on short shear walls, which have been tested by NUPEC. The sensitivity of wall to the parameters of length
and shape of the footing together with soil properties has been investigated. It is shown that by increasing the
length of footing, base reaction coefficient and the embedment depth of footing the bearing capacity of shear
walls showing rocking behavior increased, while the ductility decreased. The U shaped foundations show
better behavior in comparison with the straight foundation having the same length. For structures which need
a limited level of strength increase or a required ductility, the length or embedment length of the footing may
be chosen intentionally, to motivate the rocking behavior of foundation.

Keywords: Short Shear Wall, Nonlinear analysis, Shear Strength, strengthening
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