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Construction Technology for Irregular Deep Foundation Excavation
Close to Sensitive Building in Water-rich Sand

JIANG Weizhen, LIU Juncheng, TAN Yong

( Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract; Compared with regular foundation excavation, special-shaped deep foundation excavation face
greater design and construction risks due to their irregular characteristics, which are prone to causing
serious damage to adjacent buildings ( structures), especially in deep water-rich sand layers with high
groundwater levels and strong erosion. However, there is still a lack of research on the construction safety
technology of special-shaped deep foundation excavation adjacent to sensitive buildings in this special
stratum. Based on a subway transfer station project adjacent to a high-rise building in Nantong, Jiangsu
Province, the main construction difficulties faced during the implementation of the special-shaped
foundation excavation are analyzed, including ensuring the water tightness of the diaphragm wall and the
stability of the foundation excavation, protecting the adjacent buildings, and reducing the adverse effects
of pumping. Therefore, the construction technology of special-shaped diaphragm wall, the stability and
deformation control technology of deep foundation excavation, the key technology of adjacent sensitive
building protection, and the control technology of pumping influence in deep water-rich sand layers are
put forward, which effectively ensures the safety of the foundation excavation and building.
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Fig.1 Plan layout of foundation excavations

of the interchange station
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Table 1 Physical and mechanical parameters of soil layers
e w/ v/ . Eg 02/ POy R BiERH

% (kN-m™) MPa c/kPa  ¢/(°) KH/(cm-sfl) K\,/((zm'sfl)
Qs + 30.7 18. 4 0. 870 8.49 7.7 22.0 2.64x107° 5.22x107°
@, Wk L Ieh s 30.2 18.4 0. 867 11.38 4.5 27.5 1.81x1073 3.94x1073
®, w 29.0 18.6 0. 832 12.96 4.6 32.0 1.27x1073 4.39x1073
@, By EE Ik + 33.6 18. 1 0. 968 5.57 11.0 18.5 4.19x107° 2.78x107
@,, Wb + I gl + 31.2 18.3 0. 898 8.43 6.3 21.0 2.13x107* 9.79x107*
®, Mt + 30.0 18. 4 0. 874 9.67 5.2 30.0 4.83x107* 2.35x107
®, Wk 4 Je ks i g+ 30. 6 18.3 0. 893 8. 69 6.6 27.0 4.60x10™ 1.75%1073
®, #HbIekn + 29.9 18.5 0. 855 13.69 4.9 32.0 1.69x1073 3.39x107°
By 28.0 18.7 0. 809 15. 38 2.9 35.0 3.22x107° 6.64x1073
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