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Abstract: Natural pebble layers usually have good mechanical properties and can be used as direct bearing layers for building
foundations. However, in areas with strong human activities or surface disturbances, various types of fill soil may be mixed inside the
gravel layer, leading to a decrease in local foundation bearing capacity and inducing differential settlement risks. The article is based
on the Caotang Campus project of Xi‘'an University of Architecture and Technology. The foundation design bearing capacity of the
project is 400kPa. During the excavation stage of the foundation pit, multiple soil filling pit diseases that were not fully explored by
conventional surveys were discovered. Based on the geological conditions of the site, design indicators, and on-site construction
constraints, an integrated foundation strengthening system is constructed, which includes clearing and excavating obstacles, zone
replacement, layered compaction, and full process detection. According to the excavation depth of the fill pit, there are two types of
working conditions: shallow pit and deep pit. The shallow pit is backfilled with a pure graded sand and gravel cushion layer, while the
deep pit is backfilled with a combination of C20 plain concrete and graded sand and gravel. The article systematically elaborates on
key processes such as backfill material ratio, particle size control, layered construction parameters, interface treatment, and summer
high-temperature curing. At the same time, it compares and analyzes the applicability of three mainstream foundation treatment
technologies: high-pressure grouting, composite foundation, and excavation and replacement. The on-site inspection results show that
after the disposal of this plan, the measured bearing capacity of the foundation is greater than 400kPa, and the compaction coefficient,
settlement deformation and other indicators meet the specifications and design requirements. This technology system is easy to

construct, with controllable quality and good economic efficiency, and can provide a complete engineering reference and technical

40 Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TRl THA - 2026 4% 45630
Engineering Construction Technology.2026, 4(6)

@" VISER

paradigm for the treatment of local weak foundations in the same type of gravel strata.

Keywords: natural foundation; pebble layer; miscellaneous fill soil; foundation reinforcement; graded sand and gravel cushion layer;

plain concrete backfill
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