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Model tests on penetration and extration of modified suction caissons in clay
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Abstract: A series of model tests are conducted to investigate the installation and extraction behavior of the modified suction

casson(MSC) embedded in marine clay by taking the MSC dimensions, shear strength of clay and installation method into

account. It is found that the discrepancies between the final penetration depths of the MSC with the aspect ratio of 1.0 and 2.0

and the corresponding regular suction caissons (RSCs) are 2% and 6%, indicating that the MSC can penetrates into the clay to a

desired depth. During suction-assisted installation, the internal compartment and the external skirt are found to disturb the soils

around the caisson, leading to the decrease of the penetration resistance compared with the penetration resistance during jacking

installation. Based on the limit equilibrium method, the expressions for estimating the required suction to penetrate the MSC

into clay and the penetration resistance were proposed. In addition, the variations of the water pressure in the suction caisson

and uplift resistance during suction caisson extraction are also obtained. The results show that the water pressure in suction

caisson firstly increases sharply to the maximum value with the extraction displacement, and then decreases to a certain value.

It is also found that the MSCs and RSCs can not be fully extracted by injecting water into the caisson. The expression obtaining

the extraction resistance of the MSC is proposed to guide the foundation design.
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Table 2 Dimensions of test caisson models
A B d; ! D; kit L t
e Lot 2R T7 TR S, G/N  /mm /mm /mm (/D)) /mm /mm
RSCI - 173 120 120  — — )
MSC1 WIIE Su=12+0.82 288 120 120 180 1.0 60
RSC2 - 231 120 240 @ — — 5
MSC2 kst 5,=3.3+0.1z 348 120 240 180 2.0 90
RSC3 231 120 240 @ — —
MSC3 IEAIBEN 5,=3.3+0.1z 348 120 240 180 2.0 90 ?
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Table 3 Test results of installation for various test cases

R T N R PR
TR s CLUEmM e KN
RSCI 138 958 (0.8)  33.1 0.38
MSCI 236 96.9 (0.81)  40.0 0.45
RSC2 113 201.4(0.84)  23.0 0.28
MSC2 124 190.0 (0.8))  25.5 0.33
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penetration depth for MSCs
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Table 4 Test results for suction caissons during extraction

R T AR s 4R mm WPEIORIE)) SR L)
fH/kPa IR/ fH/kPa IR/
RSCI1 63 21.8 (18%) 19.5 23 0.22 23
MSCl1 60 20.7 (17%) 22.7 5 0.25 6
RSC2 67 65.4 (27%) 8.4 5 0.10 6
MSC2 127 43.8 (18%) 8.1 3] 0.11 3]
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