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Fig. 2. Modeling after excavation (PLAXIS)

Vertical displacement under foundation Vi V, Vs
after excavation cm cm cm
Analysis result after excavation in
PLAXIS 6.19 5.8 5.18
Analysis result after excavation 6.4 5.4 5

(Castaldo model)

Table 1. Comparison of results after Excavation (castadlo model
and anlaysis in plaxis)
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(PLAXIS ;5 o 5 50liuls Jute) (s, 51 1 s aglie .Y Jgobr

Vertical displacement under foundation before Vi V, Vs
excavation cm cm cm
Analysis result before excavation in PLAXIS 263 27 237
Analysis result before excavation 26 23 21

1/4

Table 2. Comparison of result before excavation (Castadlo
model and anlaysis in plaxis)
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Units weight of saturated soil Yaat 18 kN/m?
Units weight of normal soil y 17 KN/m*
Soil permeability K 1 m/s
Modulus of elasticity E 239100 kN/m?
Shear wave speed A 234 m/s
Soil shear modulus G 95600 kN/m*
Poisson ratio of soil \% 0.25 -
Soil adhesion Cc 10 KN/m?
Soil Depletion Angle v 2 Degree
Soil friction angle 2 32 Degree
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Concrete T-shaped walls A= 5.46 5800000 34000000
Upper concrete slab H=2
strut 1800000
Bottom concrete slab H=2.5
Armed concrete walls H=2

Table 4. Specification of excavation support
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Table 5. Result of structure foundation displacement, before
excavation
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Corinth

Greece 1.52 1.27 2.34 1.94

Duzce,

Turkey 0.13 0.14 0.87 11
Hollister- 0.13 0.12 14 13
Mammoth 4 963 056 15 16

Lakes
Parkfield 1.74 3.2 25 35

Point Mugu 0.153 0.1 0.88 1.17
San Fernando 0.69 0.653 1.97 12

TAB S

IRAN 153 1.33 2.43 2.06
Victoria

Mexica 1.2 111 1.37 18

Table 9. Maximum acceleration response under foundation
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Table 10. Comparison of the mean acceleration response below
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Fig 10. Acceleration response under foundation before
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Table 12. Average structural displacement values
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tu1e U 16 tu1e “u 16

cm cm cm cm
Corinth Greece 141 2.61 0.12 4.07
Duzce, Turkey 0.67 0.83 0 4.68
Hollister- 0.45 0.46 0 3.26
Mﬁg?(r::th 6.84 6.16 17 468
Parkfield 141 1.08 1.35 4.95
Point Mugu 051 0.6 0 3.69
San Fernando 1.46 2.77 0 4.03
Tabs Iran 0.86 1.05 0.67 3.95
Victoria Mexica 0.76 0.97 0.08 3.56
Westmorland 9.76 4.89 0.3 3.88

Table 11. Maximum structural displacement values
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Abstract

In this paper the effects of deep excavation on seismic vulnerability of existing buildings are investigated. It
is well known that deep excavations induce significant changes both in stress and strain fields of the soil
around them, causing a displacement field which can modify both the static and dynamic responses of
existing buildings. A FEM model of a real case study, which takes into account geometry, non-linear soil
behavior, live and dead loads, boundary conditions and soil-structure interaction, has been developed in
order to estimate the soil displacements and their effects on seismic behavior of a reinforced concrete framed
system close to deep excavation. Along with increasing urban activities, and developing underground
facilities, subway stations, parking spaces and other underground structures, excavations made with various
depths in urban areas around existing structures has been turn into an inevitable issue. The excavations cause
significant changes in the stress and strain fields of the soil under the existing building foundations and
finally result in horizontal and vertical displacements under the foundation as well as large changes in static
and dynamic response of existing structures. The main objective in the present study is in particular to
investigate the above-mentioned problems using a study performed on 4 types of soil as classified in 2800
earthquake regulations with a model of deep excavation in the vicinity of a steel framed building. In this
study in order to evaluate the effect of deep excavation on seismic vulnerability of existing buildings, the
required analyses has been carried out in three parts and using PLAXIS and SAP 2000. Nonlinear dynamic
analysis of soil has been performed using PLAXIS software in which due to its inability to perform nonlinear
dynamic structural analysis, the SAP 2000 software is used for nonlinear dynamic analysis. In the first part
of the study, using PLAXIS software for conducting the static analysis horizontal and vertical displacements
under the foundation subjected to dead and live load have been calculated in two stages before and after the
excavation. In the second part, using PLAXIS software, dynamic analysis has been conducted for both
mentioned stages with the application of ten scaled records which are chosen based on the model of each
site. Afterwards, the acceleration response under the foundation is calculated. This part aims to evaluate the
effect of excavation on the acceleration response and use it as an input for structural analysis in SAP 2000
software. In the third part, the structure is modeled in SAP 2000 software, the displacements resulted from
the first part are applied to the foundation and using the acceleration response (output of PLAXIS), nonlinear
dynamic analysis of the structure is conducted in two stages. The results indicate that the excavation made in
all models causes the increased horizontal and vertical displacements. Therefore, both increasing the
excavation depth and performing struts, vertical displacements and horizontal displacements increase by a
smaller and bigger percentage change, respectively. The acceleration response under the foundation in soil
types 1, 2, 3, and 4 increases 51%, 35%, 66% and 27%, respectively. In addition, the maximum displacement
of the structure increases 1.6, 1.3, 1.9 and 2.5 times more compared to that before excavation, respectively.
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