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Research on anti-pulling mechanism in soil-nailing supporting system
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Abstract: The anti-pulling mechanism of soil-nailing supporting system in foundation pit is analyzed and discussed; and a new
viewpoint about anti-pulling mechanism is put forward. Anti-pulling force in soil-nailing supporting system mainly originates from
two parts: the nail-soil interaction and the self-supporting of soil. In the supporting system, soil-nailing, as a force transfer component,
firstly transfers the anti-pulling force originating from the self-supporting of soil; then gives other force by the nail-soil interaction.
The total anti-pulling force in the supporting mechanism is determined by solving theoretically the two anti-pulling forces
respectively. Finally, an engineering case is introduced to prove the reasonability of the anti-pulling mechanism; and its theoretical
solution is suggested.
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Fig.1 Force on soil-nailing in the stable area
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Fig.2 Force on tiny element about soil-nailing
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Table 1 Coefficients of friction between nail and soil
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Table 2 Physico-mechanical parameters of soil layers
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/m y /kN-m d/(°) c/kPa
@® ANILH+ 2.0 19 10 10
@  WEmt. BEkt 2.0 20 30 26
@,  HmEME. BERtE 1S 20 30 10
® e 1.5 20 35 0
@ KRt Kt 3.0 20 20 25
® Bt Kkt 8.0 20 16 27
e 6.0 20 40 0
@ [k 5.0 20 40 0
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Table 3 Design parameters of soil-nailing
TS RATR/m BHEHE/m WK m AR mm

©) 1.00 0.50 12 14 16 5
® 2.40 0.50 12 1420 45
® 3.80 0.50 15 1620 411
@ 5.20 0.50 12 1420 45
® 6.60 0.50 10 1620 411
8.00 0.50 13 1622 475
@ 9.40 0.50 11 1422 45
® 10.80 0.50 10 1¢ 22 40
©) 12.20 0.50 9 1¢22 4N
13.80 0.70 8 1¢ 22 40K
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Fig.3 Anti-pulling force in supporting system
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