


vertical displacements obtained in step IX with marked zones of influence of SI

and SII. Displacements determined using the simplified method given in the
specification ITB (KOTLICKI, WYSOKIŃSKI 2002). Vertical displacements deter-
mined for 18 measuring points spaced every 4 m (Fig. 5).

Fig. 5. Vertical displacements in the vicinity of the existing building for stage IX of numerical analysis
Source: SZWARKOWSKI (2017).

Fig. 6. Vertical displacements in the vicinity of the existing building in deep excavation section; stage
IX numerical analysis

Source: SZWARKOWSKI (2017).
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Fig. 7. Vertical displacements in zones of influence the planned object on existing building develop-
ment

Source: SZWARKOWSKI (2017).

Fig. 8. Plasticity zones of ground in the vicinity of deep excavation
Source: SZWARKOWSKI (2017).

Displacement obtained for each affected zones of high building on neigh-
boring buildings, for the last numerical analysis (stage IX), are equal: zone SI

direct impact of deep excavation for building SI = 12 mm, zone SII is equal to
almost 6 mm. The largest displacements are located at distance no greater than
4 m from the edge of excavation. Beginning edge of the building is located
8 m from the edge excavation. It corresponds to the vertical displacements of
the order of 4–6 mm. For the building portion, it located in the zone of vertical
deformation SII and not exceed 3 mm. The remaining part of the building is
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sited on area where not required simplified analysis. The maximum displace-
ment does not exceed 1 mm. Figure 8 shows a plastic deformation area of
ground in the vicinity of deep excavation.

Figure 8 shows regions exceeding the maximum soil shear strength give
rise the formation of zones plasticity of ground, according to Mohr-Coulomb
model with linear plasticity condition. Maximum effects of the impact of the
deep excavation loaded with forces of the planned building on existing building
development shows in Figure 8.

Conslusions

The values obtained for the maximum deformation numerical model of the
subgrade subjected to the influence of a deep excavation loaded high building,
showed that the vertical displacements do not exceed the limit specified in the
specification ITB and standard PN-81/B-03020. Displacement values do not
exceed the limit values 8cm. The deep excavation with a planned investment in
the form of a 15-storeys high building “Mogilska Tower” will not adversely
affect the work of construction of the existing building. Measurement conduc-
ted using terrestrial laser scanning and geodesic measurements showed dis-
placements of the building equal 3 mm. In article summarizes the results of
soils deformation only due execution of deep excavation. The obtained data
have been developed for the typical model of the soil based on the Mohr-
Coulomb hypothesis with linear plasticity condition. The proximity of the
location of the object with the existing buildings would require to carry out
detailed numerical calculations, taking into account the full model the plastic
behavior of ground, eg. using a model Cam-Clay for layers of Miocene clays.
However, this requires additional, time-consuming laboratory tests using
triaxial or oedometer apparatures. This is related to a problem to increase
spending on geotechnical researches and a better recognition of the subsoil.
Obtained additional parameters can be used to model the soil, taking into
account the full plasticity of the considered medium (eg. mentioned earlier
Cam Clay model or Modified Mohr-Coulomb model). This is particularly
important for modeling the behavior of plastic soils: clays, silits. As mentioned
in the introduction of article, the better recognition and numerical analysis
with the use of numerical modeling based on the method of BIM enables
probably reduce the negative effects, which may occur during implementation
of the investment. They can have an impact on the increase in investment
costs. BIM technology in geotechnical engineering, use of complex data from
field studies, laboratory and numerical modeling of the planned investments,
allows more accurate way to predict the behavior of the planned investments
and reduce costs.
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