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An Exploration of Factors Affecting the Field Testing of Soil Foundation
Compaction Density and the Optimization of Testing Methods
Wu Bingjie
Hubei Jingxing Construction Engineering Quality Inspection Co., Ltd. Jingmen, Hubei 448000
Abstract : The on-site testing of the compaction degree of civil engineering foundations is a crucial basis for
evaluating the compactness of the embankment layer and the quality of construction. By focusing on
the methods of ring penetrometry, sand injection, and the principles of compaction degree calculation,
this analysis examines the impact of compaction process parameters, on-site environmental
conditions, and the performance of testing instruments on the results. The findings indicate that when
the number of compaction cycles was increased from 3 to 5, the on-site dry density increased from
1.62 g/cm? to 1.75 g/cm?, and reached 1.80 g/cm® after 7 cycles, albeit with a slower rate of increase.
The moisture content of fine clay—based fill materials should be kept within the range of 12% to
15%. The error of the sand injection tube without proper calibration can be as high as +2%, but this
can be reduced to +0.5% after calibration. Based on these findings, optimization strategies such as
pre—control of the testing process, moisture content correction, and re—inspection of anomalies are
proposed to enhance the accuracy and applicability of compaction degree evaluation.
Keywords : civil engineering foundations; compaction testing; sand injection method; ring coring
method; moisture content correction
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