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Demand for high-rise buildings and shopping malls has increased in recent years. For this reason, these buildings
have a variety of basements. Due to insufficient land, some parts of these structures are being built underground.
Stabilizing vertical cuts by emerging methods provides a new way for the construction industry. In addition, the demand
for stabilizing vertical cuts on highways and railways against dynamic forces has been raised. There are various methods
for stabilizing underground cuts. Soil nailing is one of the most common methods for stabilizing cut slopes in building
industry. In this method, the soil is strengthened by placing the steel rods into the drilled holes on the wall and the ground.
It is worth mentioning that, this method could be used for underground construction. Whereas soil nailing wall system
needs less space in comparison with other retaining wall systems, in urban areas especially where walls cuts are
surrounded by structures is more applicable. Observations of the performance of soil nails walls in recent earthquakes
indicate that their destruction by deep excavations rarely occurs. Literature review on the soil nail walls shows that the
mechanism of reinforcement and design of the soil nail walls is without considering of seismic loading. However, few
studies have been performed on the seismic behavior of these walls. In this paper, the dynamic behavior of the steel soil
nail walls has been investigated numerically. In order to validate two-dimensional, nonlinear finite difference model
created by FLAC software, obtained results from the instrumental excavation wall (Hotel Narges No.2) were used. In
this study, a numerical parametric study was performed to investigate the factors affecting the behavior of the soil nail
wall system. This parametric study has the effect of wall height (3, 6 and 9 m), nail angle (10 and 15 degrees), soil
properties (type 1 to 3 based on Iranian code of practice for seismic resistant design of building (2800)) and seismic
loading characteristics such as magnitude, frequency of the maximum acceleration of the earth's surface were examined.
In addition, four equivalent harmonic loads instead of 15 time history are used. After analyzing 72 different models, it
was concluded that by decreasing the soil shear strength (types 1 to 3), the displacement of the upper edge of the wall
would increase sharply, with the decrease of the nail angle (from 15 to 10) horizontal displacement of the upper edge
wall reduced. By decreasing the angle of the nails (from 15 to 10), the force of the nails is increased. Increasing the height
of the wall increases the horizontal displacement of the upper edge of the wall. Also by changing the type of harmonic
loading type 1 to type 4, the behavior of the soil nail wall varies with soil type changes, which can be attributed to the
effect of soil damping and soil type on the different seismic behavior of the nailed structures. The calculated dynamic
analysis results show that the data are scattered under four different harmonic loads. Therefore, the seismic performance
of the soil nail structures depends on the geometry parameters and the selection of the main mapping parameters including
mold period, acceleration, and mapping duration is very important and requires sufficient accuracy. The dominant mode
of deformation of the soil nail wall for four harmonic loads, and for all heights is around the intersection point of the wall
and cavity.

Keywords: Soil Nail Wall, Reinforced Soil Structure, Dynamic Behavior, Finite Difference Analysis.



