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Similar Model Test Research and Engineering Application of Compressible Concrete-Filled Steel Tube Support
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Abstract : Aiming at the support problem of large deformation of surrounding rock in deep high ground stress roadway, a kind of

o

compressible concrete-filled steel tube support structure (referred to as “compressible support”) was proposed. Firstly. a
comparison test of compressible similar materials was carried out, and PVC foam was determined to be applicable as the
compressible similar material for simulation tests. Secondly, the similar simulation test of the compressible support was carried
out, and the stress-time and load-displacement curves of the whole process of static load were obtained. The evolution of
compressible support, initiation and propagation of concrete cracks was monitored. Three mechanical response stages of the
compressible support were revealed: the elastic deformation stage, stable yielding stage and rigid stage after yielding. The test
results show that the peak stress of the surrounding rock of the roof and floor is approximately 0.7 MPa, and the peak stress of
the surrounding rock of the left and right sides is approximately 1.4 MPa. The stress of the surrounding rock is transferred to
the depth, the supporting model does not experience overall instability and deformation, and the support is bent, but the
structure is still intact. The compressibility of PVC foam measured is approximately 77 % , indicating that the support achieves
a favorable yielding effect. The field application results show that the maximum displacement of the roof and floor of the
surrounding rock is 216 mm, and the compressibility of the compressible support is about 72%. The compressible support
achieves favorable supporting performance, and the support structure can effectively coordinate the collaborative deformation of

the surrounding rock and support. The research results can provide reference for the support design and engineering application
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of the compressible support.

Key words: Roadway support, Compressible concrete-filled steel tube support, Compressible material, Similar model test,

Engineering application
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Fig.1 Loading test of compressible concrete-filled steel tube support
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Fig.2 Structure of compressible concrete-filled

steel tube support
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Table 1 Mechanical properties of compressible

similar materials
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Table 2 Similar parameters of straight wall

semi-circular arch support
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Fig.3 Axial compression test of compressible support
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Table 3 Mechanical properties of compressible support
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Fig.4 Axial compression load-displacement

curves of simulated support
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Fig.5 Layout scheme of monitoring points
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Fig.6 The change curves of surrounding rock stress with loading time
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Fig.7 The load-displacement curve of top

arc section of compressible support
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Fig.8 Support before and after compression
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Fig.9 Deformation characteristics of

roadway support stucture
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