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Foundation strengthening method for the existing buildings in upper
hard and lower soft soil layers

YANG Yan-zong
(Shanghai Changkai Geotechnical Engineering Co., Ltd., Shanghai 200093, China)

Abstract: The geological conditions of a project in Guangxi are intricate, leading to substantial variations in the mechanical
properties of the soil layers. The soil exhibits a ‘upper hard and lower soft’ configuration with varying thickness
distributions, resulting in uneven settlement after the construction of numerous buildings. The objective of this work is to
work out a foundation reinforcement strategy to address these challenges effectively. Considering the ‘upper hard and lower
soft’ characteristic of the soil layers, an innovative approach is proposed in this study, employing ‘®377+®127 combined
steel pipe piles’ to mitigate further settlement progression. The ®377 steel pipe piles at shallow depths provide bearing
capacity, while the @127 steel pipe piles, positioned 1-2 meters below the original engineering piles, will reinforce the pile
bases through grouting technology. In regions with small settlement, a novel technique involving high pressure grouting
with deep disturbance is implemented to induce localized settlement. Dynamic resistance control serves as the criteria for
pile length, meeting the challenges in determining the bearing layer at the pile end in areas with significant soil fluctuations.
The adoption of ‘combined steel pipe piles’ significantly enhances the load-bearing capacity of the original engineering
piles, effectively resolving issues related to pile drilling in hard soil layers and inadequate bearing capacity in soft soil layers.
Consequently, this foundation reinforcement scheme successfully rectifies the problem of uneven settlement in existing
buildings, offering valuable engineering insights and presenting a novel approach for reinforcing foundations in complex
‘upper hard and lower soft’ soil layers, thus yielding notable economic and societal benefits.
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Table 1 Main physical and mechanical indexes of rock and soil layers
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Fig.2 Layout of settlement observation points of No.3
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Settlement curves of monitoring points of No.3 building
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Fig.4 Schematic diagram of combined steel pipe pile foundation reinforcement
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