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Stress characteristics and stability analysis of buttress retaining wall

CHEN Xingguang

CCTEG CHONGQING ENGINEERING(GROUP) CO.,LTD., Chongqing400042, China;

Abstract:Due to the lag of earth pressure theory, the related theories of buttress retaining wall can not meet the requirements of engineering
calculation and design. In order to study the mechanical characteristics and stability of the buttressed retaining wall, this paper established
relevant numerical models based on the foundation pit engineering of a building to analyze and study the earth pressure, internal force
distribution, displacement evolution characteristics and failure modes of the buttressed retaining wall under different working conditions. The
results show that: (1) There is a relative displacement between the soil behind the wall and the existing foundation pit slope, and the soil is
unloaded. The earth pressure on the retaining wall is in the shape of "M". (2) With the increase of the fill height behind the wall, the wall body
of the buttresses retaining wall rotates around a point near the base first, and then shifts to the air side as a whole. The horizontal displacement of
the top of the wall increases first and then decreases. (3) The rib plate of buttonhole retaining wall has a great influence on the shear force
distribution of the wall body. The shear force at the rib plate is much larger than other parts, while the bending moment is less affected. The
distribution law of internal force on the horizontal direction is similar to that of the continuous simply supported beam. (4) The change of soil fill
density behind the wall makes the wall body mainly rotate, while the change of infiliration depth makes the wall body mainly translational, but
the displacement amplitude is small, and the internal force of the wall body increases by 10~20%.
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Fig.1 Numerical model of buttress retaining wall
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Fig2 Earth pressure on retaining wall body
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Fig.3 Evolution of horizontal displacement of retaining wall
body
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Fig.4 Shear stress distribution at the rib plate of the wall body

under different filling thickness behind the wall
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Fig.5 Shear stress distribution in the middle of the wall body
under different filling thickness behind the wall
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Fig.6 Bending moment distribution in the middle of two rib

plates of the wall body under different backfill thickness
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Fig.7 The bending moment distribution at the rib plate of the

wall body under different backfill thickness
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Fig.8 The bending moment distribution of the wall body under
different backfill heights (H=3.64)
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Fig9 The hending moment distribution of the wall body under
different backfill heights (H=2.83)
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