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Field test on the treatment of hydraulic reclamation sand foundation by
dynamic compaction
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Abstract: In recent years, with the development of national economy of China, there are less land available in east
coastal areas. Reclamation with sea sand has become an important part of coastal engineering construction. Land
reclamation from the sea generally has the characteristics of large area, deep soft soil layer and various filling materials,
and the foundation treatment is difficult. In order to study the reinforcement effect of dynamic compaction on hydraulic
reclamation sea sand foundation, 2 000, 3 000 and 4 000 kN-m dynamic compaction reinforcement tests were carried out
in a hydraulic reclamation sea sand site. Standard penetration tests, heavy dynamic penetration tests, wave velocity tests
and plate load tests were used for site inspection. By comparing and analyzing the test datas found that the blow count of
standard penetration test, blow count of heavy dynamic penetration test and wave velocity are significantly improved
after dynamic compaction, and the effective reinforcement depth is significantly higher than the empirical value. Through
the p-s curves of plate load test, the characteristic value of bearing capacity of compacted sand foundation is above
150 kPa. The results show that the strength of hydraulic reclamation sea sand foundation treated by dynamic compaction
method can be effectively improved and proves the applicability of dynamic compaction method in hydraulic reclamation
sea sand foundation.
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Table 1 Correction coefficient a in empirical formula of effective reinforcement depth

D' WA E 0! P Uik FHofl
1 LENOARD G A 0=0.50 6 T e 0=0.40~0.95
2 LUKASR G 0=0.65~0.80 7 FhEe~F 0=0.29~0.32
3 MAYNE P W 0=0.30~1.00 8 RIEN 0=0.50~0.60

4 GAMBIN M P 0=0.50~1.00 9 X 3 0=0.52

0=0.60~0.80 10 ROLLINS & KIRN 0=0.40
5 J4EE a=0.45~0.60 11 WILLIAM F V 4=0.35~0.65
0=0.35~0.50 12 FRUK a=0.50~0.51
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Table 2 Physical and mechanical properties of sea sand

o RIURL 53T 2H R % H SR T
/R PRI/ >2mm  05~2mm 0.25~05mm 0.075~0.25mm <0.075mm /KE KT ES
TRl 1.65 6.5 46.3 355 3.9 7.8 35.6 26.5 ik
L2 3.65 7.2 52.5 32.2 4.1 4.0 35.5 25.8 bkl
L3 5.65 5.8 51.2 318 8.2 3.0 35.2 26.2 bkl
+rE 4 7.65 4.1 48.8 37.1 55 45 36.0 26.8 bkl
+#E5 9.65 5.3 46.3 35.2 6.9 6.3 358 270 ity
+#6 1065 7.1 495 30.8 7.2 5.4 355 264 ity
+#7 1125 125 220 355 12.7 17.3 364 275 Hp
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Table 3 Design parameters of dynamic compaction

MISHE/(N-m)  FEMEMEEM W FHH
2 000 4x4 2 8~12
3000 4.5x4.5 2 8~12
4000 4.5x4.5 2 8~12
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Fig. 1 Schematic diagram of dynamic compaction points
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Fig.2 I-I section of dynamic compaction
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Table 4 Summary of average settlement

Fyifiel P55 UE/mm

(kN-m) sy HomAs AR A
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Fig.3 Standard penetration curves before and after dynamic
compaction (2 000 kN-m)
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Fig. 4 Standard penetration curves before and after dynamic
compaction (3 000 kN-m)
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Fig. 5 Standard penetration curves before and after dynamic
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Fig. 6 Heavy dynamic penetration curves before and after
dynamic compaction (2 000 kN-m)
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Fig. 5 Comparison of wave velocity before and after dynamic
compaction of hydraulic filling foundation
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