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Analysis of ultimate penetration depth of suction caissons in sand
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2. China National Offshore oil Research Center, Beijing 100027, China)

Abstract: Suction caissons have been widely used in offshore structures. Method of installation analysis is very important research
subject. This paper provides the characteristic of the seepage field of the foundation during suction installation, and gives relationship
between the ratio of the suction descending on the inside wall to the overall suction versus penetration depth-diameter ratio (f;).The
pump effect on £ is also analyzed and evaluated. A simple and convenient calculating method of both suction caisson penetration
resistance and ultimate suction in sand ground is proposed. An equation of ultimate penetration depth-diameter ratio (UPDR)
calculating of suction caisson in sand is proposed. The UPDR in sand with density from loose to extremely dense is analyzed; and it
is about 2.1 to 2.5 while the effort to UPDR of the deadweight of the structure and the pumping effort to UPDR are not included in it.
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Fig.1 Ground seepage equipotential lines (interval, 5 % ) at various penetration depth-diameter ratios
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Fig.2 Fitting curve of Suction difference along
the inside wall over the total suction n Ri n
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Fig.3 Electrical analog method of seepage
calculation in suction penetration
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Fig.4 Suction difference along the inside wall to the total
suction versus penetration depth-diameter ratio when the
seepage coefficient inside the caisson increased n times
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Fig.5 Variation of suction along the outside caisson wall
at various penetration depth-diameter ratio
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2.3 2.1 25 500 kN
6 m 2 1
0.3
h
Al 1
Au,_, =7’h//J’1 8 Table l _Ultimate_ penetrat_ior_l depth-di_ameter
’ ratios in cohesionless soils if deadweight
3 penetration effects is excluded
ol (°) Ko h/D B i 44}
h/D 20 0.58 2.47 0.92 0.50 0.52
25 0.50 224 0.91 0.50 0.52
30 0.43 2.13 0.91 0.50 0.53
35 0.36 2.10 0.91 0.50 0.53
2 6m 500kN
h , - Table 2 The ultimate penetration depth-diameter
R, :2_[ , Kooy ztanddz=k e y'h"tan(6) 9 ratios of a 6 meter diameter caisson with 500 kN
submerged weight in cohesionless soils
ay 0.5<¢, <1
BA (1-p)A 50 kN y:
u n(l- u 0 | i a
o =1-0.5 1, +0.5 ,1 10 20 058 9 2.74 0.93 050  0.52
r'h y'h
25 050 10 2.47 0.92 050  0.52
n 1 30 043 11 2.34 0.92 050  0.52
35 036 12 2.29 0.92 050 0.2
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