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Abstract: The sand compaction pile which is an efficient foundation treatment method under water is used in
Hongkong-Zhuhai-Macao Bridge and Shenzhen-Zhongshan Link. A large number of in-situ tests such as underwater plate load
tests and surcharge preloading tests under water are implemented. The in-situ values of pile-soil stress ratio in the underwater
plate load tests are discussed, and the values of pile-soil stress ratio are kept to 6 in the process of loading. The settlement of the
sand compaction pile ground in the process of surcharge preloading under water is monitored, and the values of settlement are
comparatively analyzed to those by the available calculation method recommended in the Japanese standard. It is illustrated that
the available calculation method in the Japanese standard is conservative when the replacement rate is less than 50%, and is not
suitable for the practice when the replacement rate is more than or equal to 50%. A modified settlement calculation method

based on the in-situ measurement is proposed and illustrated, and the values of pile-soil stress ratio are suggested in the range of

5t06.3.
Key words: sand compaction pile; settlement calculation method; pile-soil stress ratio; in-situ measurement; reduction factor of
settlement
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Fig.1 Location of plate load tests
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Fig. 2 Position of soil pressure cells and pore pressure gauges
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Fig. 3 Development of pile-soil stress ratio in process of loading

and reloading
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Fig. 5 In-situ points of surcharge preloading area
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Fig.6 Development of settlement at replacement ratio of 42%
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Fig. 7 Comparison between in-situ values and original ground
calculations
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Fig. 8 Settlements of composite foundation
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Fig. 9 Delivering stress of underlying clay
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formula in Japanese standard under different replacement ratios
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Table 1 Comparison between in-situ measured values at
Hongkong-Zhuhai-Macao Bridge and calculations by

formula in Japanese standard

Hie K FE BED OFENE Sl
We L TR o
B 0 HEE MWE VIR Fe
i a= H=/mm
/m [%/mm /mm /mm

42 Al 14.5 79.9 15.9 95.8 64.9
42 A3 14.5 46.9 16.7 63.6 62.6
42 B 15.5 71.7 16.3 87.9 64.1
42 D1 13.7 76.1 14.6 90.7 45.8
42 D2 13.5 85.9 14.5 100.4 68.6
42 D3 13.3 73.9 14.2 88.1 74.7
55 El 14.4 150.1 16.3 166.4 49.8

55 E2 14.4 151.9 0 151.9 27.9
55 E3 14.4 160.6 17.3 177.9 41.6
70 F1 15.6 109.7 0 109.7 33.9

70 F2 16.0 119.0 18.6 137.6 44.6
70 F3 15.5 108.4 18.5 126.9 41.9

H: RAPEHSAE TENEUIREN 0 X, TENZEHZE 2 e,
KA AR5

EHAES5% :
L EHKT0%;

B#FE402%

T
B I SEE

1 1 1 1 1 i 1 1 | 1 L
A3 B D1 D2 D3'El E2 E3:F1 F2 F3
SEW AL

M F RSN SIS T BT RE L5 RXTEE

Fig. 11 Comparison between in-situ values and calculations by

A1

formula in Japanese standard at different points
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Fig. 12 Modification of reduction factor based on in-situ
measurement
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Fig. 13 Modification of reduction factor based on in-situ

measurement
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Fig. 15 Comparison between in-situ values and calculations by
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Table 2 Comparison beween in-situ values and calculations by

modified formula in Shenzhen-Zhongshan Link

Sl FieR  SCE HARE  ELSTHRDIRE
J=X 2 1% #/mm R /mm /mm (=63, 5=3)
CJ1 65 231 682 211

CJ2 65 225 682 211

CJ3 65 210 682 211

ClJ4 65 205 682 211

CJ5 65 258 682 211
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