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Case studies of composite soil-nailing walls and movement estimate

YANG Yu-wen
(1. Wuhan Geomatic Institute, Wuhan 430022, China; 2. Wuhan Geotechnical Engineering and Surveying Institute, Wuhan 430022, China)
Abstract: The displacement evaluation method for composite soil-nailing walls has not been discovered due to the complicated
properties of soils and various retaining structures although composite walls have been widely applied. 26 typical case histories
of composite soil-nailing walls in deep excavations are presented. The maximum lateral displacements and settlements are
analyzed in these cases to find out the relationships between geology and retaining structures. The statistical results show that
the maximum lateral displacements and settlements for composite soil-nailing walls are 0.4% and 0.2% of excavation depths,
respectively. The former is about twice that for piles and diaphragms. The maximum lateral displacements are reduced slightly
for the composite soil-nailing walls with prestressed anchors and micro-piles. The new concept, the unit shear strength of soil, is

proposed based on the Mohr-Coulomb failure criterion to quantify the whole shear strength of soil. The maximum

displacements are found to decrease significantly as the unit shear strength for the main strata increases.
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Table 1 Overview and geology for case histories
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Table 2 Cement-soil-nailing walls and displacements
TE A E K t 5% AT
I e BKE S S, Kep B BT R K HH
Ly/m m /m LJ/m W./mm Do/m Ohmax/ MM Sumax/MM
01 4 39 15 1.2 9.0 500 2.0 12 10
02 5 58 1.1 1.1 10.0 850 1.4 11 6
03 3 34 1.2 15 7.0 850 15 65 28.3
04 3 24 1.3 1.4 5.0 500 1.6 24 1.6
05 3 27 15 1.3 55 500 15 20 25
06 3 26 15 15 9.0 850 3.0 28 17.0
074 5 30 15 2.0 75 550 0 188 9.9
ogt2 4 42 1.0 0.9 11.4 850 0 20.0 ?
o9t 4 44 1.0 0.9 10.3 1200 2.0 133 11.1
1004 5 35 1.0 1.0(?) 14.4 700 5.3 74 ?
11081 5 42 1.0 1.0 12 700 ? 19 14
12061 4 50 1.0 1.0 125 1200 1.2 384
1347 4 36 1 1.2 11.0 1200 ? 66 ?
1418 4 24 1.2 1.3 10 500 15 30 30
1519 5 64.5 1.2 1 12 1200 15 38 25.4
160 3 26.5 1.6 1.8 8.1 500(?) 4 ?
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Table 3 Micro-pile-soil-nailing walls and displacements
AT E A AT
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HEH A = = o -
L/m /m /m Ly/m /mm /m /m Shmas/mm Symasdmm
01129 3 30 075 1(?) W 1 15 89 0.75 0 17 2.3
0224 4 45 12 12 HUE(Q) 1 9 220 0.6 0 18 10.1
03 5 60 1.0 09 BT 2 >10 110 1.8 2 22 ?
0411 7 111 12 1.2 W 2 18 120 1 3 13 12
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Table 4 Prestressed anchor-soil-nailing walls and displacements
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L/m /m /m o~ LJ/m /m /m /kN Smaxd/ MM SymadMM
01047 2 12 1 0.9 N 2 18 1 0.9 70 3 5
0224 5 45 13 16 L 1 12 1.6 — 100 22 14
03 5 29 1.2 12 % 2 14 1.2(?) 1.2 ? 22 8
o4l 3 26.5 16 1.8 R 3 435 1.6 1.8 ? 3 ?
05271 6 56 1.4 14 WLk 2 38 1.4 1.4 200 2 ?
06128 5 60 1.3 13 N 2 36 1.3 2.6 ? 13.3 12.6
071 6 36 16 16 R 1 13 1.6 — 120 47 31
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Table 5 Cases statistics by excavation depth
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Fig. 1 Relation between ratio of maximum lateral displacements to

depths and excavation depth
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Fig. 2 Relation between ratio of maximum settlements to depths
and excavation depth
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Fig. 3 Relation between maximum lateral displacements and
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Fig. 4 Relation between ratio of maximum lateral displacements to

depths and excavation depth
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Fig. 5 Relation between ratio of maximum lateral displacements to

depths and unit shear strength for main soil layers
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Fig. 6 Relation between ratio of maximum lateral displacements to

depths and relative nail lengths
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Table 7 Case statistics by spacing of soil nails
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depths and nail spacing
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Fig. 8 Relation between ratio of maximum lateral displacements to

depths and nail stiffness coefficient
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Fig. 9 Relation between ratio of maximum lateral displacements to

depths and excavation depth
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