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engineering on existing underlying tunnel

XU Chang-jie"?, WANG Yi-li*, XU Yuan-lei’, WANG Jin-chang’
(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang, Jiangxi 330013, China;
2. Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou, Zhejiang 310058, China;
3. Zhejiang Academy of Building Research & Design Co., Ltd., Hangzhou, Zhejiang 310013, China;
4. Institute of Transportation Engineering, Zhejiang University, Hangzhou, Zhejiang 310058, China)

Abstract: With the development of city construction, it is common to see more and more cross construction phenomena of the ground
engineering and the underground engineering, which unavoidably contributes to the effect of the new construction on the existing
construction. Therefore, on the premise of ensuring the safety of the existing construction, how to construct new projects has become
one of the important issues for numerous scholars. In this paper, the finite element numerical simulation analysis method of ABAQUS
and the simplified specification corner-points method are applied to analyze comparatively an engineering construction adjacent to
the existing underlying tunnel. On this basis, the effects of the pit excavation and its subsequent construction on the underlying
existing tunnel are evaluated. The field monitoring data demonstrate that the two methods, i.e. the numerical analysis method and the
traditional theory of soil mechanics method, are coincidently available in such engineering construction which has clear boundary and
explicit load and can secure engineering. The research also shows that the two-dimensional analysis model not only has the smaller
calculation workload, but also has more security compared with a three-dimensional model considering practical engineering
conditions.
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Fig.1 Plane diagram of the proposed construction project
and the existing underlying tunnel



11

TRACHTAE BT R DU S Sl it ) R BB 1) 5 M 9 3203

O Hiehit, RIH
@ S IL S T R
LR

s . 55 ALK BB B K A R

1o AFLLBL 12000 © sk

e I

40 e T B
20 TG B
0 ﬁ

Atk
B
GBI

B2 flEEkIESHETEREEL)HESEE
Fig.2 Sketch map of the proposed construction project
and the existing underlying tunnel(the west line)
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Fig.4 Simplified graph of finite element calculation
model (unit: m)
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Table 2 D-P model parameters of the soil layer
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Table 3 Summarization of stress and radial displacement
calculation results under different working conditions
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Fig.7 Curves of stress along the arc
axis(the west tunnel)
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Fig.8 Curves of radial displacement along the arc axis(the
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Table 4 Calculated additional stress of roof area B
in west tunnel
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e 3.552
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1# %
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Table 5 Additional stress summarization of
areas A, B, C
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