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Simulations of compaction with
unsaturated soil/water/air coupling analysis

Katsuyuki Kawai
Ryotaro Yamada
Shin-ichi Kanazawa

Abstract

Compacted soil is widely used to build earth structure. The construction management of
compacted earth structure depends on empirical methods since compaction mechanism is not fully
understood. This is because compacted soil is unsaturated soil, which shows complicated behavior.
Recently, some constitutive models for unsaturated soils and soil-water retention characteristic curve
models were proposed, and it can advance the study of compacted soil. In this study, we regarded
compaction as compression and consecutive expansion of unsaturated soil under undrained condition and
simulated with unsaturated soil/water/air coupled finite element analysis. Consequently, we could express
the suction changes during the compaction and the shape of compaction curve, where the maximum dry
density appears on the optimum water content. Moreover, it is found that pore air pressure prevents soil
from compressing due to sustain external force with air pressure increase at high water content.
Additionally, we simulated compaction in different loading speed and could express that dry density at high
water content after compaction is lower for rapider loading.





