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Abstract

If a problem occurs in the strut during the construction of the braced wall, they may
cause excessive deformation of the braced wall. Therefore, in this study, the behavior
of the braced wall and existing tunnel adjacent to excavation were investigated
assuming that the support function of strut is lost during construction process. For this
purpose, a series of model test was performed. As a result of the study, the earth
pressure in the ground behind wall was rearranged due to the deformation of the braced
wall, and the ground displacements caused the deformation of adjacent tunnels. When
the struts located on the nearest side wall from the tunnel were removed, the
deformation of the braced wall and the tunnel deformation were the largest. The
magnitude of transferred earth pressure depended on the location of tunnel. The
increase of the cover depth of tunnel from 0.65D to 2.65D caused the increase of the
earth pressure by 25.6%. As the distance between braced wall and tunnel was
increased from 0.5D to 1.0D, the transferred earth pressure increased by 16% on
average. Horizontal displacements of braced wall by the removal of the strut tended
to concentrate around the removed struts, and the horizontal displacement increased
as the strut removal position is lowered. The tunnel displacement was maximum,
when the cover depth of tunnel was 1.15D and the horizontal distance between braced
wall and the side of tunnel was 0.5D. The minimal displacement occurred, when the
cover depth of tunnel was 2.65D and the horizontal distance between braced wall and
the side of tunnel was 1.0D. The difference between the maximum displacement and
the minimum displacement was about 2 times, and the displacement was considered
to be the largest when it was in the range of 1.15D to 1.65D and the horizontal distance
of 0.5D.
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Fig. 1. Scheme of the model test equipment (Back, 2002)
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E,(E,,): AA(2F)zte]d

\_/\6]7:"/\ kN/m3)
1,(1,,): A F) 2ol o] Teldold Tl BHlE(KN/m’)

t(t,,): AA(EF) el 2teld FA(m)

Table 1. Ratio of similitude of braced wall

(@)

Item (H-pﬂl;egz)(l;r:c; (()1 Ovialgl « 14) Model braced wall
Elastic modulus of wall (kN/m?) 2.0 x 10 1.15 x 107
Width of wall (m) 1.0 0.27
Gravitation of acceleration (m/sec?) 9.8 9.8
Wall thickness (m) 0.3 0.002
Ratio of similitude 30
Table 2. Relative stiffness ratio of model tunnel
Item Real tunnel lining Model tunnel lining
Elastic modulus of soil (kN/m?) 350,000 20,000
Elastic modulus of lining (kN/m?) 2.0 x 107 2.1 x 10
Radius of lining (m) 3.5 0.1
Thickness of lining (m) 0.2 0.001

Fig. 2. Shape of model tunnel
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(a) Grain size accumulation curve (b) Result of direct shear test
Fig. 5. Grain size accumulation curve of model ground and result of direct shear test
Table 4. Relative density description (Lee, 2014)
Condition Very loose Loose Medium Dense
Relative density (D, %) - 0~33 33~67 67~100
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Behavior of wall and nearby tunnel due to deformation of strut of braced wall using laboratory model test

Table 5. Test variables and cases

s]i)(;ztil;aclel) :z;vfrzzsgn\:;ll Soil cover depth of tunnel Number of removed strut Cases
STRUT 1 HODO050S1
0.65D
STR.UT 8 HODdSOS 8
STRUT 1 H1D050S1
1.15D
0.50D STR.UT 8 HlDdSOS 8
STRUT 1 H2D050S1
1.65D
STR.UT 8 H2DdSOS 8
STRUT 1 H3D050S1
2.65D
STR.UT 8 H3DdSOS 8
STRUT 1 H1D075S1
1.15D
075D STR.UT 8 H1D67SS8
STRUT 1 H2D075S1
1.65D
STR.UT 8 H2D67588
STRUT 1 H1D100S1
1.15D
100D STRiJT 8 HlDiOOS8
STRUT 1 H2D100S1
1.65D
STR.UT 8 H2Di0088
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Fig. 11. Surface settlements of the ground due to deformation of the braced wall by the location of tunnel
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