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Analysis of Deformation Characteristics of Carbonaceous
Soft Strata Under Surcharge Loading

LIU Dan', ZENG Jiayw’, ZHU Sichao', JIN Yuxuan’, WU Gaoqiao’

(1. Hunan Chajiang Expressway Construction and Development Co. Ltd. , Changsha 410203, China;
2. School of Transportation ,Changsha University of Science and Technology, Changsha 410114, China;
3. Hunan Communications Research Institute Co. Ltd. , Changsha 410015,China)

Abstract: Carbonaceous soft soils typically exhibit low strength, high compressibility, and a
tendency toward plastic flow. Under surcharge loading, such strata are prone to enter a plastic yield
state, leading to significant lateral deformation, which may adversely affect both the stratum itself and
the surrounding foundations. Taking the construction of a concrete batching plant under deep
carbonaceous silty clay conditions along a highway in Hunan Province as its engineering background,
research was conducted to address the potential problem of lateral deformation of the stratum caused by
surface surcharge loading that could endanger nearby foundations. First, a numerical model of the soil
strata reflecting the mechanical properties of carbonaceous soft soils was established and verified using
field measurement data to confirm its validity. Then, based on the validated model, a numerical
simulation method was systematically used to analyze the deformation and additional stress distribution
patterns of the deep carbonaceous silty clay layer under surcharge loading. Finally, through parameter
analysis, the study explored the effects of stratum composition (particularly the thickness of the fully
weathered carbonaceous mudstone layer), as well as the surcharge magnitude and method, on lateral
displacement of the strata. The specific conclusions are as follows: lateral displacement of the strata is
mainly caused by the soft soil entering a plastic yield state and undergoing ongoing lateral flow. The
influence range of surcharge loading on lateral displacement is approximately twice the width of the fill,
and the lateral displacement is more sensitive to surcharge than settlement. The thicker the fully
weathered layer, the greater the range and depth affected by the surcharge loading. Under the same
total fill height, more layers of fill result in smaller lateral displacement. This study reveals the
deformation mechanisms of carbonaceous soft soil under surcharge loading, aiming to provide reference
and guidance for assessing the impact of surcharge fills in areas with deep carbonaceous silty clay.

Key words:roadbed engineering;silty clay;surcharge loading;lateral deformation;numerical simula-

tion



