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Numerical Simulation on Cooperative Action of Composite Soil
Nailing Wall With Cement Soil Wall

SUN Linna, XU Fubin

(Department of Civil Engineering, Qingdao University of Technology, Qingdao 266033, China)

Abstract; In order to study the cooperative action between composite retaining structures, the composite soil
nailing wall with cement soil wall was analyzed. Based on the analysis of the basic action of the engineering,
the 3D model was established by the FLAC® finite difference software. Taking the horizontal displacement of
cement soil wall as index, the wall-nail ratio was adopted to numerically study cooperative action. The results
show that: for the change of wall width and 7. 00%-12. 00% of wall nail ratio, the maximum horizontal dis-
placement is obviously reduced; for the constant wall nail ratio, the horizontal displacement of the cement soil
wall at the edge of the foundation pit is the most obviously reduced, the backward movement affects the exer-
tion of the axial force of the soil nail; for the change of soil nail inclination angle and 8. 90 %-9. 20 % of the wall
nail ratio, the displacement is reduced significantly, and the maximum horizontal displacement is the smallest.
Therefore, 8.00%-9.50% of the ratio of wall nails is recommended, with reasonable stress state of support
structure and best cooperative action.
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Tab.1 Design parameters of model soil layer
+ 24 R h/m 7/kN « m™? c/kPa o/ (D) E/MPa o K/MPa G/MPa
i 1.5 18. 31 11. 33 15.4 32.85 0. 35 36. 64 12.13
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Fh+ 22.0 19. 24 29.52 19.1 103. 35 0. 30 86. 57 39. 66
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Fig. 3 Measured values of horizontal displacement

Fig. 2 Calculation values of horizontal displacement
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Fig. 4 Horizontal displacement nephogram after excavation
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Fig. 7 Ground settlement displacement nephogram after excavation
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Fig. 8 Axial force variation of soil nail diagram
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Fig. 9 Axial force nephogram of each row soil nails along length after excavation
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Tab. 4 Analysis of wall nail ratio engineering

9= n M/m a/ (%) L./m D/m w/ %
1 4 39.0 15.0 9.42 0.50 5.31
2 5 58.0 15.0 11. 20 0. 85 7.59
3 3 34.0 15.0 10. 95 0. 85 7.76
4 3 24.0 15.0 7.73 0.50 6.47
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6 3 26.0 15.0 8.37 0. 85 10. 15
7 5 30.0 15.0 5. 80 0.55 9.49
8 4 42.0 15.0 10. 14 0. 85 8. 38
9 4 44,0 15.0 10. 63 1. 20 11.29
10 5 35.0 15.0 6.76 0.70 10. 35
11 5 42.0 15.0 8. 11 0.70 8.63
12 4 50.0 15.0 12.07 1. 20 9.94
13 4 36.0 15.0 8.69 1. 20 13. 80
14 4 24.0 15.0 5. 80 0.50 8.63
15 5 64.5 15.0 12. 46 1. 20 9.63
16 3 26.5 15.0 8.53 0.50 5. 86
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