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Abstract

In recent years, the development of complex urban areas has become saturated and
much attention has been focused on the development of underground space, and deep
excavation is frequently performed in order to increase the utilization of underground
space due to the enlargement of buildings and the high rise of buildings. Therefore, in
this study, we tried to understand the behavior of the braced wall and the behavior of
the tunnel adjacent to the wall according to the stiffness of the wall and the distance
between the tunnel and wall. As a result of the study, the deformation of the braced
wall tended to decrease with increasing the stiffness of the wall, and the axial force
acting on the struts was also different according to the stiffness of braced wall. When
the stiffness of the braced wall is small (2 mm), the point at which the axial force of the
braces maximizes is near 0.3H of the wall. When the stiffness of the braced wall is
large (5 mm), the axial force is maximum at around 0.7H of the wall. Also, the tunnel
convergence occurred more clearly when the separation distance from the braced wall
was closer, the stiffness of the wall was smaller, and the tunnel convergence was
concentrated to the lower right part. The ground settlement due to the excavation of the
ground tended to decrease as the distance between tunnel and braced wall was closer
to that of the tunnel, which is considered to be influenced by the stiffness of the tunnel.

Keywords: Braced wall, Wall stiffness, Adjacent construction, Model test, Adjacent
tunnel
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Behavior of braced wall due to distance between tunnel and wall in excavation of braced wall nearby tunnel
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Fig. 1. Scheme of the model test equipment
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Table 1. Properties of each braced wall and thickness of model braced wall

Item H-pile (300 x 200 x 9 x 14) S.W.C Slurry wall

Elastic modulus of wall (kN/m?) 2.0 x 10° 2.0 x 10° 2.1 %107

Width of wall (m) 1.0 1.0 1.0

Wall thickness (m) 0.3 0.45 0.6

[tem Real braced wall Thickness of model

braced wall

H-pile (300 x 200 x 9 x 14) | C.T.C = 1.8 m, 300 x 200 x 9 x 14 with wooden plate T=2.0mm

S.C.W C.T.C=0.9 m, 300 x 200 x 9 x 14 with concrete pile (D =450 mm) T=3.0mm

Slurry wall Concrete wall with rebar (thickness: 0.6 m) T=5.0mm
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Table 2. Relative stiffness ratio of model tunnel

Item Real tunnel lining Model tunnel lining
Elastic modulus of soil (MPa) 350 20
Elastic modulus of lining (kN/m?) 2.0 x 107 2.1 x10°
Radius of lining (m) 3.5 0.1
Thickness of lining (m) 0.2 0.001
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Table 3. Physical and mechanical properties of model ground

. . Max. dr; Min. d . . Relati I | .
Paticle size . X . Y . .ry Unit weight ¢ at.lve . r}tema Cohesion
distribution unit weight unit weight () density friction angle ©

(’ydma:l; ) (’ydmin) ¢ (Dr) (¢)
C,=1.72,C.=0.93
! > 17.9 kN/m’ 14.6 kN/m’ 16.9 kN/m’ .89 4
Dyo = 0.46, SP 7.9 kKN/m 6 kKN/m 6.9 kKN/m 73.8% 37 0
100 140
e =
S g
% 10 ‘:
o 60 @
S
g 10 r
O = [
Q
[=STi]
ol'l.l}l I I = I;'l.ll ‘ I 1 I II]I'l 0 50 100 150 200
Particle size(mm) Normal stress o (kPa)
(a) Grain size accumulation curve (b) Result of direct shear test

Fig. 2. Grain size accumulation curve of model ground and result of direct shear test
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Fratoluio] S H9lot £l 2|z Kol Futo] 3] Ak 50 mmsRLel AR A= 100 mm7HAL
2 97Ho] WsgAlet 87HO] Bk Z A7 x|l Fatol A Wk Axjsti Alute] 245 F 27145 4

Table 4, Test cases and variables

Cases Thickness of wall Distance between tunnel Cover depth of tunnel
and braced wall
T2D00S10 2 mm
T3D00S10 3 mm w/o tunnel
T5D00S10 5 mm
T2D05S10 2 mm
T3D05S10 3 mm 0.5D
T5D05S10 5 mm
T2D10S10 2 mm 1D
T3D10S10 3 mm 1.0D
T5D10S10 S mm
T2D15S10 2 mm
T3DI15S10 3 mm 1.5D
T5D15S10 5 mm
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Fig. 4. Earth pressure due to wall stiffness and distance between tunnel and wall
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Fig. 5. Horizontal displacements due to stiffness of wall and distance between tunnel and wall
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