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1776 kPa Maximumshear G, 1
modulus

3/1 kPa Undrained shear  C, 2
strength

0 ° Friction angle ©y 3

36 my < Shear wave speed |4 4

1450 Kg / density p 5

m

Table 4. Characteristics of the soil model in the
experiment of Hokmabadi et al. [23]
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1/16x103 MPa Modulus of E 1
elasticity
40 mm External Dy 2
diameter
0.4 - Poisson's 9 3
ratio
8/33x10* mm* Moment of I 4
inertia
955 Kg / density p 5
m3

Table 5. Specifications of the pile model in the
experiment of Hokmabadi et al. [18]
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Figure 6 - Validation of the model with laboratory
results
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obtained from the numerical analysis (meters)
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Abstract

In urban areas, residential buildings are often located at small distances from each other. The mutual
influence of these buildings, depending on the distance between them, under the effect of earthquake
vibrations, is of great importance, which has been less studied and investigated. Normally, the soil-structure
interaction is considered when only one structure is present on the soil, although the structure-soil-structure
interaction takes place when at least two structures are placed on the soil. In this case, in addition to the
discussed structure and soil layer, another adjacent structure is added to the system, the response of the soil
layer will be affected by the presence of both structures and the response of each of the structures will also
be affected by the response of the soil layer and its adjacent structure, and therefore the soil and each of the
two adjacent structures will have a mutual effect on the response, which is known as structure-soil-structure
interaction. In other words, in this type of interaction, the vibration energy of a structure affects its
neighboring structures through the soil environment and can change its structural response. The presence of
the adjacent structure can increase or decrease the dynamic response of the structure and the amount of
damage depending on the dynamic characteristics of the soil and the structure and the frequency content of
the incoming earthquake. When an earthquake occurs, its waves pass through the soil layers and reach the
foundations of both structures. These waves cause deformations in the foundations and structural elements.
Therefore, a shear force and an overturning moment are created in the foundation of the structure, which
results in the deformation of the foundation and the structure. After that, the vibrations of the structure are
transferred to the soil, until this part, the responses and behaviors in these systems (structure, soil and
foundation) are similar to the conventional soil-structure interaction; But there is a slight difference in the
transmission of these waves from the structure to the soil, which causes the structure-soil-structure
interaction. In this research, the structure-soil-adjacent structure interaction has been investigated for
building structures based on soil prone to liquefaction. For this purpose, similar concrete buildings of fifteen
storey at different distances from each other, along with the continuous environment of the soil bed with
different mechanical properties and the application of the advanced elasto-plastic constitutive model under
the effect of the earthquake acceleration history applied at the bedrock level, have been analyzed. In order to
validate the results, the amount of settlement of the structure under static load was investigated and using the
results of two laboratory models, the structure-soil-structure interaction analysis process and the soil
constitutive model were validated. Based on the obtained results, the structure-soil-structure interaction in
the general state increases the lateral displacement of the structure compared to the case with a rigid bed. The
interaction effects are different depending on the number and distance of the structures. Also, the results
show that the effects of structure-soil-structure interaction depend on the position and thickness of the soil
layer prone to liquefaction, so that with the increase in the thickness of the liquefaction susceptible layer,
more exess of pore water is produced and finally, the deformations created in the soil and the structure are
more intense.

Key words: Numerical analysis, Structure-soil-adjacent structure interaction, Earthquake, Soil prone to
liquefaction.
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