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Overall stability analysis of scattered pile-soil-nailing composite retaining
system for foundation pits

.1,2 1,2 1,2 : 1,2
LIU Cheng-chi”“, YANG Min"“, LIU Bin"“, GU Hai-dong"
(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and Underground

Engineering of the Ministry of Education, Tongji University, Shanghai 200092, China)
Abstract: Scattered row pile-soil-nailing wall retaining structure is a new support form which combineds soil-nailing wall and
sparse row piles. It’s one of important directions of the composite soil-nailing wall. This new retaining structure is used in
engineering practices, but a unified method is not available for analysis of its overall stability. The suitability of LIU Bin's
method and the strength reduction method in calculating the overall stability safety factor is discussed based on the centrifugal
model tests. The results indicate that LIU Bin's method is more suitable for the overall stability analysis of scattered

pile-soil-nailing composite retaining system for foundation pits.
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Fig. 1 Scattered row pile-soil-nailing wall retaining structure
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Fig. 2 Computational model for overall stability
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Fig. 3 FEM model
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Table 1 Physical and mechanical properties of soils
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Fig. 4 Distribution curve of test soil
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Table 2 Groups for model tests

AL RN BRALRAT AR AR
Gy #F/mm K/mm  [Af/mm [ /mm

6 120 66.7 20 40

7 120 100 20 40

8 120 133.3 20 40

9 120 200 20 40

10 80 66.7 20 40

11 160 66.7 20 40

12 120 66.7 20 20

13 120 66.7 40 20
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Table 3 Material parameters of FEM model
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Fig. 5 Centrifuge models of foundation pit

3 HEERMIL

R B LB — SRR T  BURSH
I TR AT BRCHRFEAT IR V5 4 SR o 1 8
B 2 Pl A S WO SRR (R B TR,
6 iR M1 BERIRSS 10 7ER K B LMY n=80g
P48 0 25

6 BRHME-LSTIRAS P EEE MBI RE (BOM
4 10)
Fig. 6 Contours of incremental displacement (model test 10)
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Table 4 Comparison of overall stability safety factor

B LAY Y

WA SEIIRE Q01D IR
6 (n=60g) 0.64 0.72 1
7 (n=80g) 0.75 0.68 1
8 (n=90g) 0.59 0.73 1
9 (n=120g) 0.53 0.69 1
10 (n=80g) 0.62 0.59 1
11 (n=50g) 0.67 0.78 1
12 (n=80g) 0.73 0.82 1
13 (n=40g) 0.56 0.71 1
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