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Fig. 1 Unloading arch and earth pressure
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Fig. 4 Relation of distance and deformation in foundation pit
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Unloading Arch Considering the Nonlinear Relationship of Displacement and
Earth Pressure in Foundation Pit
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Abstract: The magnitude and form of unloading arch play important role in the distribution of space earth pressure
and the deformation of foundation pit. The present researches on unloading arch almost ignored the nonlinear rela-
tionship earth pressure varying with displacement or deformation, which is determined in foundation pit. F irstly,
some advances in mechanism analysis and calculation method of soil arch effect were reviewed. Secondly, the area
around foundation pit are divided into un-touch area, elasticity area, plasticity area, destroy area four parts by dif-
ferent deformation after foundation pit is excavated. Combined with the mechanism of soil arch, the developmental
mechanism of unloading arch and balance arch in foundation pit was analyzed. Thirdly, the progress and status of
studies on nonlinear relationship of earth pressure varying with the displacement in foundation pit were summarized.
Then, considering the nonlinear relationship between earth pressure and displacement, the earth pressure difference
acting on unloading arch was simplified as uniform distribution on both sides of the front and back, triangle distribu-
tion on both sides of the left and right. And the formula of the axis, span and height of unloading arch and balance
arch are put forward by analyzing mechanics characteristic and deformation law of unloading arch in foundation pit.
Finally, based on the concept of AIR and the different deformation of elasticity area and plasticity area, the rule on
the deformation varying with the distance was analyzed. And the calculation method of earth pressure difference was
obtained. The soil arch effect in foundation pit can be reckoned and analyzed through the earth pressure difference
and the calculating methods on axis, span and high of unloading arch and balance arch.

Key words: foundation pit; unloading arch; soil arch; earth pressure; displacement





