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Abstract:

Serviceability Criterion for Various Excavation Methods
Mehdi Hamidi

In recent years, with construction developments, we can observe deep and semi-deep
excavations in the cities and near the existing structures. Excavating because the deflection
that cause in stress state and the soil mass surrounding the excavation, cause the earth and
the surrounding structures to deflect. If the mentioned deflection become greater than the
allowable structure deflections it would cause serious damage to the structure. In general,
successful excavations occur when there is no excavation failure and otherwise no
instability in adjacent structures and facilities. In spite of wrong excavations and so health
and cost damages in the country, this problem is seldom investigated by the researchers and
there is few studies in this field.

This research is divided into two basic parts. The first part is focused on general excavation
methods in the world, excavating soil characterization and also excavation effects. Then,
the deflection estimating methods in structure and earth and the damage evaluation was
gathered.

The second part is about the numerical analysis. In this stage, the excavation is modeled by
the plaxis v8.2 geotechnical software and in order to study the behaviour, mechanism and
the deflections in surrounding soil, the parametrical study was done. This part also is
consisted of two stages. In first stage, the un-supported excavations is discussed and the
safe un-supported excavation depth is estimated with respect to the soil properties and
allowable deflections. The results is presented in graphical plots.

In second stage, supported excavations was investigated and the effects of excavating
protective systems against the structure damages were studied, By introducing the Angular
distortion and horizontal strain as two criteria in validating the adjacent structures damage,
some plots were presented to estimate the structure damages level.

Keywords: Excavation, Deflection, Safe depth, Damaging, Protective systems, Angular
distortion, Horizontal strain.
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