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Application of combined dewatering and dynamic compaction
replacement in the improvement of deep reclaimed fly ash foundation

ZHAO Yonghong, HU Yaoguang, HAN Zheng, WANG Xintao, WANG Zhiqiang
(China Hebei Construction and Geotechnical Investigation Group Co., Ltd., Shijiazhuang 050227, Hebei, China)

Abstract: In recent years, improvement of fly ash foundations has become a focal point in geotechnical engineering. A
grain and oil processing project in Qinhuangdao is located in an abandoned power plant ash storage yard, with a 6-9 m
thick fly ash layer distributed on the upper part. In order to eliminate the seismic liquefaction of the fly ash layer and
improve the bearing capacity of the foundation, a ground improvement method combining wellpoint dewatering with
dynamic compaction replacement was used, to meet the requirements of site elevation and properties of the fly ash fill. The
results show that dewatering and compaction with low energy should be conducted first when dynamic compaction is used
to reinforce weak fly ash sites with low surface bearing capacity and high groundwater level. After the bearing capacity of
the shallow layer is improved, the deep soil layer can be improved with large compaction energy. Reliable drainage channels
such as light well points should be set up inside the reinforced site to ensure the effective dissipation of excess pore water
pressure. During construction, no obvious uplift around the tamping pit should be the final compaction control standard.
The findings of this research can provide significant guidance and reference for strengthening measures in fly ash regions.
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Table 1 Stratigraphic characteristics
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Table 2 Particle distribution of fly ash
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Table 3 Physical and mechanical parameters of fly ash
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Fig. 4 Dissipation channel of excess pore water pressure
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Table 4 Dissipation of excess pore water pressure

FLOTREES BEOKTHT/ B8 1 IESRST B 1WSRIT GF 2 MURIT PR 2 WGRST B 3MSRIT A 3 MR 4IRS ER 4 MRS

T om kPa Z TilkPa I} /kPa Z Ti/kPa

I /kPa Z Ti/kPa I /kPa Z Ti/kPa I+ /kPa

10 56.1 114 14.7 9.9 155 8.9 23.7 10.6 184

1 8 386 19.7 28.0 171 66.3 8.1 82.7 19.1 48.3
5 6 179 1.8 6.4 0.0 23.8 0.0 30.0 3.1 152
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 537 31.9 77.2 37.1 77.1 36.8 111.6 31.9 87.4

2 8 338 13.2 61.1 18.1 595 185 85.5 17.9 69.1
56 146 0.0 444 2.8 31.8 9.0 50.1 10.6 37.8
4 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.6

10 541 23.3 35.8 24.7 53.4 294 68.7 30.9 114.7

3 8 363 11.6 28.1 13.9 47.8 214 61.5 241 87.2
5 6 158 0.0 8.0 -14 16.7 0.5 30.9 4.8 50.3
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 5 Ground settlement in different construction stages
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Table 6 Evaluation of soil liquefaction index
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