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Application of Reinforced Concrete Curved Beams Brace of
Complex Supporting Structure in Design of Metro Deep Foundation Pit

Shi Jiangang

(Urban Architecture and Rail Transit Design Institute, China Railway First Survey and
Design Institute Group Co. , Ltd. , Xian 710043, China)

Abstract ; Because of the influence of the surrounding environment, the plane layout of urban deep
foundation pit gradually evolves into a complex polygon. The traditional enclosure structure consists of
a series of inner-support rods system. It is difficult to put it into practice limited by various ground con-
ditions. Based on the complex deep foundation layout shape characteristics, design feasibility, construc-
tion safety, and construction convenience, this paper puts forward a kind of enclosure structure system
with curved beams and supporting bars, which is suitable for the complex characteristics of the deep
foundation pit. Taking practical engineering as the background, the enclosure structure system is de-
scribed in detail, including the composition of the system, the characteristics of the support scheme, the
method of structure checking and the specific design parameters, etc. Finally, the feasibility of the de-
sign scheme is verified by the field monitoring results.

Key words: metro;deep foundation pit;supporting structure;curved beams
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bridge with flexible arches. The steel truss is cantilever assembled symmetrically using a 74 t erection
crane from middle span to side span, and 40 t rotary crane is used to assemble the flexible arch, whose
middle part is assembled at first, and side part is assembled afterwards. In this paper, a shell finite ele-
ment model for the connecting part between steel chords and top bracing pieces is established base on
ABAQUS when the crane walking through the arch, then the mechanical behaviors of the structures un-
der two different sizes of backing plates are analyzed. The research results show that the stress state of
the connecting parts is unfavorable and the overall deformations of the structure are larger when the top
bracing limbs are loaded separately, which has detrimental effect on the construction safety. When the
connecting parts are in good condition and structure deformations are relatively small, the structure sat-
isfies the construction requirements.

Key words: Yin—xi railway;steel truss girder with flexible arch;40 t erection crane; ABAQUS;finite

element analysis



