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Abstract: Composite soil nailing with pre-installed micro-piles is a type of economical and effective support
system for deep excavation. The study on its design analysis method is however far behind current engineering
practice. In this paper, the constitution and working performance of this type of composite soil nailing is first
discussed, then the calculation methods for its global stability and deformation are studied and simplified
calculation methods have been proposed. For the global stability checking, it is suggested to use the passive
resistance force on a maximum characteristic-length of 2.5 times for the pile, which reflects the pile stiffness
relative to the soil, to consider the contribution of the micro-pile to the global stability. A formula for the
calculation width of piles under lateral loading is also given. Thereafter, a relatively simple method has been put
forward for the stability analysis, which is proved to be reasonable through comparison with finite element
calculation and some analysis of practical engineering projects. For the calculation of displacements of the
excavated pit wall, a relatively simple and clear method has been proposed based on the incremental calculation
method and the theory of a beam on elastic foundation by the careful consideration for the deformation
mechanism of this type of supporting system. The calculation model, together with the load and stiffness

parameter determination method, is established, and the validity of the method is also proved by the comparison
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with finite element analysis and field measurements.
Key words: pre-installed micro-pile; composite soil

simplified calculation method
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Fig.1 Composite soil nailing with pre-installed micro-piles
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Fig.2 Influence depth of micro-pile under lateral loads
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Table 1 Physical property of soil layers
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Fig.8 Calculation diagram for the deformation of composite
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Fig.10 Basic system for the solution
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Fig.12 Cross section of the support system
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Table 3 Physical properties of the soil layers

+ R H/m

Y(KN/m®) c/kPa ¢/(°) E/MPa v

FRIE A+ 3.1 19.0 100 150 40 035
WAV TR R 1 1.1 19.0 100 8.0 3.0 040
EIIE02 23 19.0 0.0 240 300 025
KOG L 2.1 19.0 250 220 250 030
SRR VTR 3.4 20.0 60.0 28.0 120.0 0.20
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