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ANALYSIS OF BEHAVIOR FOR COMPOSITE SOIL NAILING
SUPPORT IN SOFT CLAY PIT

HUANG Wei-da’, XIONG Chuan-xiang*, CHEN Fu-quan?
(1. College of Environment and Resources, Fuzhou University, Fuzhou 350002, China;

2. Department of Civil Engineering, Fujian University of Technology, Fuzhou 350007, China)

Abstract: Based on the analysis of the stratum'’s location and composition in Fuzhou city, it is found that stratum
structure is important and can be divided into two types. In order to get a further acquaintanceship about the pit's
working behavior in soft clay, a planar strain finite element programme is employed for numerical analysis.
Mohr-Coulomb model is used to simulate the soil’s stress and strain relation. A series of calculations via FEM are
executed for the displacement response of foundation pits when the type of stratum structure, length or obliquity of
soil nailing are changed. Compared with the pit’s parietal movement under different conditions, some significant
conclusions are obtained that the prepositive pile is the most important affecting factor for composite soil nailing.
The cement mixed pile should be chosen for the prepositive pile of double stratum, and timber pile for three
stratum. Because of the clay’s weaker properties and wider sliding route than those of the others, the length of the
soil nailing should be added to two times of the pit's depth which is different from that of those located in
favorable soil. Finally, two cases are optimized based on above analysis, indicating a good identicalness between
the results of calculation and measurement.
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Table 1 Physico-mechanical properties of shallow soils

+Z wi% p/(kN-m®) c/kPa ¢/(°) EJ/MPa v gy/kPa
FHHA - 18.0 20 15 30 03 20~40
Wwoe 64 155 8~10 6~8 15 04 10~15
b )= 45 18.0 18 18 5.0 0.3 160~200
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Fig.1 Profile for standard calculation case
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Table 2 Parameters of retaining components

[N M E/MPa HkALL v AL A/m?
i 44, 1.2mx12m 20000  0.20 0.007 85
IR TR JEJ 100 mm 25000 0.7 0.120 00
Bt $500 mm 500  0.25 -
ARHE #120mm, 34m 10000  0.30 0.120 00
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A k,=50000 kPa/m®, k_ =150 kPa/m®.
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Fig.2 Comparison of pit movements with different piles in
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Fig.5 Influence of soil anchor length on foundation pits
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Fig.6 Influence of soil anchor obliquity on foundation pits
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Fig.7 Movements comparison between FEM and field-test
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