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Beneficial affected area of corner of composite soil nailed wall

Zhang Zongling s Wang Shige , Liu Linchao
(School of Architecture and Civil Engineering, Xinyang Normal University, Xinyang 464000, Henen, P. R. China)

Abstract ; Foundation pit corner of composite soil nailed wall has obvious spatial effect. Supporting structure
near foundation pit corner is safer due to smaller stress and deformation, Whilst at present quantitative
beneficial affected area of foundation pit corner to the supporting structure are not known and designs are
the same in the middle and the corner of foundation pit. In order to reduce the material consumption and
avoid overcautious design, the construction process of excavation and supporting of the composite soil
nailed wall of soil nailing and cement-soil piles for deep foundation excavation was simulated through
establishing a whole three-dimensional finite element model, which includes the corner of the foundation pit
and can consider spatial effect of corner location and the interaction between soil nailing, cement-soil piles
and soil through establishing interface elements. Beneficial affected area of foundation pit corner to stress

and deformation of the supporting structure is analyzed and quantified. The calculation results show that

W7 B #1:2016-02-15
E£WH:HEKAARIEIS (U1504505) ; 1] jf 4 & 55 2 B i BHFITE (16 A560007) 5 475 FH I 2 B T8 K PR 80 191 F
(2015-ZDYY-172) s {5 FH UMV 2 5 75 4F 1 T 20 %€ B it 4l (2014GGIS-16)

EE B AR B 811979, B, FENF DB LG AP 5T, (E-mail) 221790206 @ sina. com,

Received:2016-02-15

Foundation item: National Natural Science Foundation of China(No. U1504505) ; Key Scientific Research Project of Henan
Province(No. 16 A560007) ; Major Beforehand Research Project of Xinyang Normal University(No. 2015-
ZDYY-172) ; Youth Backbone Teacher Plan Project of Xinyang Normal University(No. 2014GGJS-16).

Author brief: Zhang Zongling(1979-) , main research interests: support of slope and foundation pit, (E-mail) zz1790206 @

sina. com.



108 + REHR YL KB LTE

% 39 %

beneficial affected area of foundation pit corner to the horizontal displacement of excavation face, the

subsidence displacement of the ground beside the foundation pit, the bottom heave displacement and the

axial forces of soil nails are about 1. 3 times, 1 times, 1 times, 1. 2 times of the excavation depth. Whole

three-dimensional finite element calculation results are basically consistent with those of the field test data and

are more reliable than two-dimensional or local three-dimensional. These conclusions can provide theory basis and

research method for optimization design and safety construction of composite soil nailed wall.

Keywords: composite soil nailed wall; foundation pit corner; beneficial affected area; quantitative analysis;

finite element analysis
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Fig. 1 Sectional drawing of composite soil nailed wall
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Table. 1 Physical and mechanical parameters of soil strata
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(kN + m™3) 4 0
m MPa /() KPa
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w9 18. 4 15 0.38 13.5 14.6 3D-solid8
Wt s 19.3 23 0.33 16.3 28.2 3D-solid8

b B B )
17 20. 2 25 0.35 23.6 33.4 3D-solid8
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Table. 2 Material parameters of cement-soil

piles and concrete layer
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Table.3 Material parameters of soil nails
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Fig. 2 The whole three-dimensional finite

element calculation model
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Fig. 3 Distribution of soil nailing and cement-soil piles
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Fig. 7 The subsidence displacement after the fifth excavation
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Fig. 9 Affected area of foundation pit corner on the

subsidence displacement of the ground
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