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Deter mination of design depth of soil-nailing protection structures

TU Yu-min', RUAN Chang-qing®
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Abstract: The design depth problem of excavation protection structures is one of controversia issues in the design of
foundation pits. Taking the soil-nailing structure for the study, the strength reduction FEM is employed to solve this problem.
The design depth of local ultra-deep excavation such as base beams and pile caps in the excavation is studied. Research shows
that: the strength reduction FEM can be applied to the limit design of slopes and soil-nailing structures; different local
ultra-deep excavation depths, sizes and distances are respectively treated in order that the soil nailing structures are truly
designed reasonably, safely and reliably. In the design, the base beam ultra-deep excavation can not be considered, 1/2 of the
ultra-deep excavation depth can be considered for the caps with 1~3 piles, and the ultra-deep excavation depth should be
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considered for the caps with many piles.
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Table 1 Physical and mechanical properties of field soils
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Fig. 1 Calculation section of soil-nailing wall
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Table 2 Parameters for FEM calculation
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Fig. 2 Finite element mesh
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Fig. 3 Contour cloud of maximum shear strain
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Fig. 4 Section of soil-nailing wall
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Table 3 Strength reduction coefficients (h = 0.5 m)
b=1.0 b=1.5 b=2.0 b=2.5 b=3.0
m m m m m
0.0 1.263 1.263 1.238 1.238 1.238
0.5 1.288 1.263 1.263 1.263 1.263
10 1.288 1.288 1.288 1.263 1.263
15 1.288 1.288 1.288 1.263 1.263
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Table 4 Strength reduction coefficients (h = 1.0 m)
b=1.0 b=1.5 b=2.0 b=2.5 b=3.0

m m m m m

m

a/m

0.0 1.188 1.188 1.163 1.163 1.138
0.5 1.238 1.213 1.188 1.163 1.163
1.0 1.238 1.213 1.188 1.188 1.163
15 1.238 1.213 1.188 1.188 1.163
2.0 1.238 1.213 1.213 1.188 1.163
2.5 1.238 1.238 1.213 1.188 1.188
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Table 5 Strength reduction coefficients (h = 1.5 m)
b=1.0 b=1.5 b=2.0 b=2.5 b=3.0

m m m m m

a/m

0.0 1.063 1.063 1.038 1.038 1.013

0.5 1.138 1.088 1.088 1.063 1.063

1.0 1.138 1.113 1.088 1.088 1.063

1.5 1.163 1.138 1.113 1.113 1.088

2.0 1.188 1.138 1.138 1.113 1.113

2.5 1.188 1.163 1.138 1.113 1.113
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