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ABSTRACT: When the ground is excavated near the pre-existing structures due to the region restricted condition such as
urban area, the ground will be released by the excavation and the temporary wall will be deformed depending on the earth
pressure. In this case, issues can be created in terms of stability of pre-existing structures. Firstly, the laboratory model
tests were carried out to investigate the ground surface settlement due to the ground excavation according to the
excavation methods in this study. Using the ground surface settlement results from model tests, numerical analyses were
carried out to study the structure deformation due to the ground excavation according to the excavation methods. Finally,
using the structure deformation results from numerical analysis, the damage assessment of structures was carried out by
using the strain damage estimation criterion.
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Table 2. Physical properties of model tests

Value
y, = 14 £ 02 kKN'm’

Physical properties

Dry unit weight

D, =40 + 5%

G,

Relative density

Specific gravity = 2.65
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Table 3. Wall deflection according to excavation methods (mm) (strut model case)

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 | Stage 10
1" wall 1 0.5 1 0.5 0.4 0.4 0.4 0.4 02 02
2" wall 1 0.6 0.6 0.6 0.6 0.6 0.5 03 0.2
3" wall 1 0.7 0.7 0.7 0.7 0.5 0.5 02
4™ wall 15 0.7 0.7 0.7 0.7 0.4 03
5" wall 2 0.7 0.7 0.7 0.6 0.3
6" wall 2 0.5 0.5 0.5 0.5
7" wall 2 0.4 0.4 02
8" wall 1 0.5 0.5
9™ wall 1 0
10" wall 1
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Table 4. Wall deflection for construction sequence model (mm

)

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 | Stage 10

1" wall 1 1 1 0.6 0.4 0.2 0.5 03 0.5 0

2" wall 1 1 1 0.6 0.4 02 02 02 02
3" wall 1 1 1 0.6 0.6 0.2 0 02
4™ wall 1 1 1 12 1 0.7 0.2
5™ wall 1 1.4 1.4 0.9 0.8 1

6™ wall 2 2 0.9 0.5 0.5
7" wall 1 1 1 0.5
8™ wall 0.8 0.7 0.6
9™ wall 0.6 0.5
10" wall 0.5
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Table 5. Physical properties of numerical analysis

Elastic modulus (MPa) 10.3e3
Unit weight (kN/m’) 19.17
Brick structure - -

Poisson’s ratio (v) 0.2

Brick size (mm) 400x200
Elastic modulus (MPa) 17.2

Ground
Poisson’s ratio (V) 0.34
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