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Abstract In this study, a circular pipe can be installed by suction pressure for construction on soft
ground with a low-water level. A series of laboratory-scale model tests were conducted in sandy ground
to comprehend the suction pressure of the circular pipe in low-water levels. For repeated tests on
saturated sandy soil, a container was mounted with three vibration generators on the floor. A repetitive
vibration was applied using the vibration system for ground compaction. In the model tests, different
diameters and thicknesses on saturated sandy soil with a water depth were considered. The result
showed that the suction pressure increased with increasing penetration depth of the circular pipe.
Moreover, the suction pressure required to penetrate the pipe decreased with increasing diameter. In the
low-water level, the total suction pressure measured at the top lid increased because additional suction
pressure is required to lift the water column. On the other hand, this led to a decrease in suction
pressure to penetrate the circular pipe because the weight of the water column is applied as a dead
load. Therefore, it is necessary to consider the water level to design the required suction pressure
accurately.
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Fig. 1. Penetration mechanism of steel pipe cofferdam
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Fig. 2. Test chamber system
(a) Test chamber; (b) Vibrator
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Table 1. Geo-technical properties of tested soil

Items Physical properties
Specific gravity Gs 2.66
dyy 043
Grain size (mm)
dgo 0.62
Uniformity coefficient Cyu 1.43
Coefficient of curvature CL, 0.90
Saturated unit weight 4 185
(kN/m3) Y )
Max. void ratio € ax 0.93
Min. void ratio €min 0.59
Soil classification, USCS - SP
Saturated critical friction !
angle (°) (bc 36
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Table 2. Model dimensions and water level

No. D/L/t(mm) Wagni)evel W(ilﬁ)ht
Case 1 200/400/5 100 0.023
Case 2 300/400/5 100 0.042
Case 3 400/400/5 100 0.056
Case 4 200/400/10 100 0.036
Case 5 400/400/6 0 0.255
Case 6 400/400/6 200 0.255
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Fig. 3. Model test system

Fig. 4. Model test system scene
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Fig. 6. Suction pressure according to shape of bucket
(a) Measured suction pressure according to shape of bucket
(b) Penetration suction pressure according to shape of bucket
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Table 3. Test results for shape of suction buckets References
and water level
Calculated Measured Modification [11 M. Iskander and S. El-Gharbawy, “Performance of
No. suction force suction force factor Suction Caissons in Sand and Clay’, Canadian
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