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1. Introduction

Micropiles have been widely accepted by engineers in recent decades. Experimental observations show that
the behavior of the micropiles against the earthquake forces is better because of their high ductility. In this
research, was investigated the behavior of foundations based on micropiles under vertical loads and seismic
loads. The present study focuses on finite element method of seismic behavior of micropiles. In this study, the
vertical lateral boundaries of the soil were modeled to eliminate the reflection of the incoming waves inside
the model. Parametric studies have been performed on independent variables such as frequency of inbound
movement, soil properties, micropiles distance.

2. Methodology
2.1. Experimental study

Experimental evidence shows that the micropiles perform well under seismic loads due to their high
flexibility. Due to their low hardness and high ductility, micropiles have high energy dissipation properties than
candles. After the Kobe earthquake in 1995, it was shown that the micropiles have a good performance against
seismic loads (Shahrour, Sadek, 2005). In general, the problem of interaction is investigated in two ways:
kinematic interaction and inertial interaction. These two mechanisms (kinematic interaction and inertia)
coincide with a slightly delayed time. In this research, since the structural system and its underlying foundation
are modeled in software with the micropile, it can be said that both kinematic and inertial interactions are
considered in the analysis (Keramer, 1996).

2.2. FE modeling

Two parts are used for soil numerical modeling. The first part of the near region is modeled by a solid
element, 8 nodes, which is considered 20x20 according to the dimensions given in this source. The second part,
the distal region modeled by infinite elements in Abaqus software, considers the infinite element length of 15
meters according to Zhang's recommendations (Huang, Zhang, 2009). Zero stress at the end nodes will ensure
that no energy is reflected inside the model.

3. Results and discussion

One of the most important parameters in the analysis of the microleakage system and the foundation is the
micropile distance ratio in the micropile group. Micropiles is a function of the distance between the micropiles
and is an effective parameter in the seismic behavior of the micro-assemblies and foundations. By increasing
the distance between the micropiles, the behavior of the micro-batch system approaches from the single-batch
behavior to the group behavior. One of the most important parameters in seismic analysis is the response of
the foundation and micro-system. Given that there are upper structures on these foundations, the behavior
analysis of these structures is influenced by the underlying foundation response (Fig. 1-3).
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Fig. 3. Stress contour in soil mass Fig. 2. Stress contour in soil mass Fig. 1. Stress contour in soil mass
under record (EI-Centro) under record (Kobe) under record (Northridge)

In this part of the analysis of foundation system and micropiles with surrounding soil in two cases with
vertical overhead and without vertical overhead caused by upper structure under three types of earthquake
records will be analyzed and results. In the case of vertical overhead on the foundation, the mass of the upper
structure is modeled using 6-story structural system modeling. The overall results are presented as graphs of
maximum displacement in clayey and sandy soils. In these graphs, the maximum displacement for both non-
overloaded and overloaded modes is presented for each ratio of distance and micropile diameter, and for each
earthquake record (Fig. 4-5).
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4., Conclusions

The results of this study show that with increasing the distance between the micropiles, the micropiles
response generally increases. The results show that the S/D ratio affects the dynamic response amplitude and
the internal forces in the micropiles. An irregular process for displacement of microcosm results during
excitation. According to the results, it can be said that the maximum displacement at the top of the micropile
reaches from 61 cm for clayey soil to 48 cm for sandy soil at S/D=10, indicating a 28% decrease with increasing
soil hardness. Application of overhead on foundation in sandy soils is more effective than clay soils. Increasing
the displacement on top of the foundation by applying overburden to the foundation located on the micropile
group in the clay soil of 25 to 40% and in the sandy soil of 40 to 75%.
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