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Behavior of the tunnel under the influence
of a existing building during the adjacent
ground excavation
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Abstract

If the ground is excavated in a depth which is deeper than the adjacent existing tunnel,
the behavior of the braced wall is known to be greatly affected by the presence of the
tunnel. By the way it is expected to be also affected by the structure on the ground
surface, There are not many examples of studies which are conducted on this subject.
As a result, largel scale model tests and analysis were conducted, to measure the
behavior of the tunnel under the building whose location on the ground surface was
varied during the adjacent ground excavation. For this purpose, the location of a
building load was varied in 0 m, 1D, 2D on ground surface. In this paper, the behaviors

of braced wall and adjacent tunnel was studied. Model tests in 1 : 10 scale were

performed in real construction sequences. The size of test pit was 2.0 m (width) x 6.0
Journal of Korean Tunnelling and . T . . I
Underground Space Association m (he1.gh.t) x 4.0 m (length) in c.hmensmn. Asa resqlt,'lt was found that the stability of
20(3)609-623(2018) the existing tunnel under the influence of the building load on the ground surface
htps:/doi.org/10.9711/KTAJ.2018.20.3.609 adjacent to the braced wall.
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Fig. 2. System for the model test
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Erdmann, 1985).
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™, g delols 7Hdet A=l Al

Table 2. Data of the model tunnel lining

Elastic modulus of soil 20,000 kN/m?
Elastic modulus of tunnel 2.0 x 10® kN/m?
Width of tunnel 1.0m
Radius of tunnel 0.6 m
Thickness of tunnel 6 mm
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£ BA eHdAIet SRS oL FARSS Z-85te] b The 4] (1)1} ZTh(Hobbs, 1966).
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15 Eelglon, Mgl AaEs 59t 308 7.0 2 2 ASEo] o] 4AE=s 5
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Table 3. Data acquisition system / Measuring sensors

Data acquisition system / Measuring sensors
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Fig. 5. Installation of measuring sensors for the tunnel
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Table 4. Analysis data
Soil E [KN/m’] v y [KN/m’] 0 C [KN/m’]
01
20,000 0.25 16.2 38° 6.0
Wall EA [kN/m] EI [kNm*/m)] d [m] v
a
3,293,000 70.0 0.016 0.3
Lining 1,929,000 5.788 0.006 0.3
. EA [kN] L [m]
Bracing
450,700 1.34
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Moment of the braced wall [kKN-m]

Moment of the braced wall [kN-m]
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Axial force of the tunnel lining [kN] Axial force of the tunnel lining [kN]
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Fig. 13. Axial force of the tunnel
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