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Theoretical method and application of dynamic consolidation range of
high fill earth and stone
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Abstract: The dynamic compaction method is widely used in high fill reinforcement, but there are few methods to determine
the reinforcement range based on the theoretical calculation, furthermore, there are fewer methods to describe the transverse
reinforcement width. However, the reinforcement depth and width are the key to the dynamic compaction design. On this basis,
the method for calculating the internal settlement of dynamic compaction based on the random medium theory is established.
The model only contains two parameters, i.e., the influence angle § and the compression coefficient #. The field tests on
dynamic compaction of earth and stone in Chengde Airport shows that the model can be used to calculate the internal settlement
of soils. The concept of the critical settlement is put forward, and the critical settlement of cohesionless earth rock materials is
determined to be 0.04 m. Finally, the fast chart results of dynamic consolidation range based on the depth of ramming pit are

given. The proposed method realizes the innovation and rapid application of dynamic consolidation theory and method, and

provides direct reference results for the related projects.
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Fig. 1 Computational model for dynamic compaction
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Fig. 2 Cross section of ramming pit produced by circular rammer

during dynamic compaction
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Fig. 3 Grain-size distribution curves
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Table 1 Comparison of displacements caused by dynamic

compaction

RIE -~ KT B2 /m
/m 0 1 2 3 4 5
HHEAE 42.00 2927 9.62 1.59 0.16 0.00
1.86  MIME  25.50 20.50 10.00 5.00 0.00 0.00
BIEfH 2730 19.03 6.25 1.03 0.10 0.00
PHEE 1880 15.90 9.69 429 1.40 0.35
2.80  MWME  15.50 15.50 8.00 3.00 1.00 0.00
BIEH 1222 1034 630 279 0.90 023
iHHE  8.88 822 650 441 257 1.29
400  WIME 600 6.00 400 250 1.50 0.00

BIEE  5.80 540 420 290 1.67 0.84
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Fig. 6 Relationship between compression coefficient and

minimum variance
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Fig. 7 Comparison of heavy penetration dynamic compaction

before and after test site in Chengde Airport
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Fig. 9 Schematic diagram of dynamic consolidation boundary

determined by critical settlement
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