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Abstract: To address the lack of quantitative guidance for mix proportioning, the difficulty in controlling construction—induced
disturbance in confined spaces, and the absence of online feedback during deep foundation pit backfilling with solidified soil, a
quality — control technology system was established. Laboratory tests and field verification were combined. Solidified - soil
specimens with various mix proportions were prepared, and unconfined compressive strength tests at curing ages of 3 d, 7 d, and
28 d were performed to determine an engineering — applicable proportion. An anti — disturbance limiting device for layered
backfilling was developed, and continuous monitoring of moisture content, compaction density, and foundation stress was
implemented during construction. Process parameters and device positions were adjusted according to monitoring feedback,

thereby forming a closed—loop workflow integrating precise material preparation, controlled construction, and monitoring—based
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regulation. The results show that the 28 d unconfined compressive strength reached 2.75 MPa under the recommended

proportion. During a 90 d monitoring period, the cumulative settlement was controlled to 4. 0 mm at the stage when the backfill

depth reached 6. 0 m and deformation tended to stabilize, and a more favorable settlement convergence behavior was observed

compared with conventional backfilling approaches. The proposed closed—loop control system improves the controllability and

stability of deep foundation pit backfilling and provides an implementable technical route for construction quality management.

Key words: solidified soil; deep foundation pit backfilling; quality control; disturbance control; post—construction settlement
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Fig.1 Specific structure of anti—disturbance limiting device
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Fig.2 Control flow of deep foundation pit backfilling construction
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Table 1 Compressive strength of solidified soil
specimens with different ratios

T BRI i JEE

w4, #t. B, K

3d 7d 28 d
10.5:1.0:1.5:2.6 0.58 1.27 2.75
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Fig.3 Comparison of stress distribution
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Fig. 4 Comparison results of foundation settlement under
different control methods
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