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Analysis on Circumferential Equivalent Strut Stiffness of Diaphragm

Wall Considering Construction Impact

ZHAI Zhiyang, LI Xinfeng, NIE Dongqing
[Shanghai Municipal Engineering Design Institute ( Group) Co., Ltd., Shanghai 200092, China]

Abstract: The enclosure structure of circular diaphragm wall is widely used in ultra-deep shaft foundation pit because of
the ring arch effect able to fully play the characteristics of high compressive strength of concrete. The value of
circumferential equivalent strut stiffness is a very important parameter in the design of circular diaphragm wall enclosure
structure. In practice, because the diaphragm wall adopts the polyline to fit the circle, and the surface load distribution
is uneven or the soil layer distribution is uneven, these factors will affect the circumferential equivalent strut stiffness.

The finite difference element method is used to establish a calculation model to analyze the effect of the actual shape of
foundation pit and the uneven load distribution on the circumferential equivalent strut stiffness. The results show that
the circumferential equivalent strut stiffness of the circular diaphragm wall is basically consistent with the circular
theoretical solution when the polyline length is 2 m. When the polyline length is 3 m, it is necessary to reduce the
polyline according to the diameter of the shaft. At the same time, the non-uniform load has a significant effect of
polyline reduction caused by the circumferential equivalent strut stiffness. The greater the non-uniform load distribution
is and the larger the shaft diameter is, the greater the polyline reduction of the circumferential equivalent strut stiffness
is.

Keywords: shaft foundation pit; diaphragm wall; circumferential equivalent strut stiffness; polyline fitting; non-uniform
load
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