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Centrifuge tests on soil-nailing reinforcing effect in scattered row piles and
soil nailing for excavations

. 1.2 . 1,2
YANG Min"“, GU Hai-dong”
(1. Department of Geotechnical Engineering Tongji University, Shanghai 200092, China; 2.Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)
Abstract: A centrifuge study on pile-soil nailing (PSN) is carried out by Tongji University. The results of five groups of tests
performed on the centrifuge in Tongji University show that the soil nailing of PSN can greatly increase the stability of cuttings.
The length of soil nails has significant effects on the stability, failure mode and soil-arching effect of PSN. When the ratio of the
nail length to the excavation depth (L/H) is 0.33, the soil-arching effect is very obvious, and the sliding surface morphology of
PSN is similar to that of scattered pile retaining structure, However, when the L/H ratio is 0.67, the soil-arching effect is not

obvious, and the sliding surface morphology of PSN is similar to that soil-nailing retaining structure. The pile internal forces of

PSN decreases with the increase of the length of soil nails.
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Table 1 Physical and mechanical properties of soils
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Fig. 4 Surface of soil-nailing wall
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Table 2 Results of centrifugal model tests
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1 — — 6 30
2 120 — 8 40
3 — 66.7 20 40 10 50
4 120 66.7 20 40 16 80
5 120 133.3 20 40 18 90
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Table 3 Relationship between acceleration and prototype size
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1 0.200 0.400 20 0.200  0.133  0.067 2 0.02 0.04
40 8.000 16.00 800 8.000 533  2.67 80 0.80 1.60
60 12.00 24.00 1200 12.00 8.00  4.00 120 1.20 2.40
80 16.00 32.00 1600 16.00  10.67 5.33 160 1.60 3.20
100 20.00 40.00 2000 20.00 1333 6.67 200 2.00 4.00
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Fig. 5 Centrifuge models of excavations
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Fig. 6 Layout of displacement sensors
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Fig. 7 Shapes of excavation after centrifugal model tests
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Fig. 8 Failure surfaces of models after tests
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supporting forms
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