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Influence of prestressed reinforced concrete struts in a deep excavation
on deformation of the adjacent metro tunnel in the soft soil area

Z0U Wen-hao
(Shanghai Metro Maintenance and Maintenance Co., Ltd. Engineering Branch, Shanghai 200233, China)

Abstract: Based on a deep excavation project near a metro tunnel in Shanghai, the technical problem that deep excavation
has a great impact on deformation of the adjacent metro tunnel in Shanghai’s soft soil area is solved by using the prestressed
reinforced concrete strut in the largest excavated zone of the entire foundation excavation. Prestressed reinforced concrete
struts were installed for the third to fifth layers of foundation bracing, and 89 servo jacks were installed in total. The
monitoring results showed that the use of prestressed reinforced concrete struts makes the lateral displacement of the middle
partition wall develop continuously towards the outside of the foundation pit. The variation of tunnel horizontal
displacement, vertical displacement, and pipe diameter convergence along the axial direction is not changed. By using this
support system, the variation of horizontal displacement of the tunnel is controlled within 0.5 mm, and the variations of
vertical displacement and pipe diameter convergence are controlled within 2~3 mm. The total cost has not increased
significantly after using prestressed reinforced concrete strut.
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Fig. 4 Plan of the third layer of strut

“IL I :
\\\\\\\\\

N

AN

l@ﬁﬂw

l (szs===

t

AR
JANRRANRRARRANRRANR RN RN RN

_Taa

AN

Es5 $W AEXETEHEE
Fig. 5 Plan of the fourth and fifth layers of struts
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Table 1 Table of construction condition
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Fig. 12 Layout of some monitoring points in the tunnel
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Fig. 13 Manually monitored horizontal displacement along the
uplink tunnel
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plotted against time
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