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Plate A1: Factual Results for Multi-bucket Test M1_3(J)

Bureau of Ocean Energy Management (BOEM)
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Monotonic Loading stopped at V/A = 200kPa due to control 
error and was restarted again afterwards

Suction bucket 
was further 
jacked into soil 
due to limit of 
syringe pump
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Plate A2: Factual Results for Multi-bucket Test M2_3

Bureau of Ocean Energy Management (BOEM)
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Plate A3: Factual Results for Multi-bucket Test M3_3(L)

Bureau of Ocean Energy Management (BOEM)
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Suction bucket 
was further 
jacked into soil 
due to limit of 
syringe pump
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Plate A4: Factual Results for Multi-bucket Test M4_1

Bureau of Ocean Energy Management (BOEM)
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Plate A5: Factual Results for Multi-bucket Test M5_0.15

Bureau of Ocean Energy Management (BOEM)

-150

-100

-50

0

50

100

150

0 500 1000 1500 2000 2500 3000 3500

Ve
rt

ic
al

 S
tr

es
s 

an
d 

Ex
ce

ss
 P

or
e 

Pr
es

su
re

 (k
Pa

) 

Vertical Stress V/A
Excess Pore Pressure PP_B - TP_A

-0.2

0

0.2

0.4

0.6

0.8

1

1.2
0 500 1000 1500 2000 2500 3000 3500

Ve
rt

ic
al

  D
is

pl
ac

em
en

t, 
z/

L

0

50

100

150

200

250

300

350

0 500 1000 1500 2000 2500 3000 3500

Pr
es

su
re

 (k
Pa

) 

Time (s)

PP_B TP_B TP_A

0

0.2

0.4

0.6

0.8

1

1.2

-150 -100 -50 0 50 100 150

Ve
rt

ic
al

 D
is

pl
ac

em
en

t ,
 z

/L

Vertical Stress and Excess Pore Pressure (kPa)

Vertical Stress V/A

Excess Pore Pressure PP_B - TP_A

Suction installation cycles required for further bucket 
penetration
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Plate A6: Factual Results for Multi-bucket Test M6_0.001

Bureau of Ocean Energy Management (BOEM)
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was further 
jacked into soil 
due to limit of 
syringe pump
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Plate A7: Factual Results for Multi-bucket Test R60_160_0.1

Bureau of Ocean Energy Management (BOEM)
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A system error occured and the suction 
bucket was compressively loaded to 
vertical stress of V/A = 700kPa before 
post-cyclic montonic loading 
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Plate A8: Factual Results for Multi-bucket Test R60_160_0.6

Bureau of Ocean Energy Management (BOEM)
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Plate A9: Factual Results for Multi-bucket Test R60_210_0.1

Bureau of Ocean Energy Management (BOEM)
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Plate A10: Factual Results for Multi-bucket Test R60_260_0.6

Bureau of Ocean Energy Management (BOEM)
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Suction bucket was 
reversely loaded and 
then montonically 
pulled out at 
0.3mm/s for trial

Post-cyclic monotonic Loading stopped at V/A = 300kPa due to 
a control error and was restarted again
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Plate A11: Factual Results for Multi-bucket Test R60_260_0.6(L)

Bureau of Ocean Energy Management (BOEM)
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was further 
jacked into soil 
due to limit of 
syringe pump
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Plate A12: Factual Results for Multi-bucket Test R60_260_1.8

Bureau of Ocean Energy Management (BOEM)
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Two uniform cyclic loading packets 
were applied after the random 
storm loading packet in this test 
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Plate A13: Factual Results for Multi-bucket Test R0_100_0.1

Bureau of Ocean Energy Management (BOEM)
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Cyclic loading stopped as vertical displacement (due to cyclic 
loading) exceeded 10% of bucket diameter
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Plate A14: Factual Results for Multi-bucket Test R0_100_0.6

Bureau of Ocean Energy Management (BOEM)
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Plate A15: Factual Results for Multi-bucket Test R0_150_0.1

Bureau of Ocean Energy Management (BOEM)
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Cyclic loading stopped as vertical displacement (due to cyclic 
loading) exceeded 10% of bucket diameter
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A system error occured and the 
suction bucket was compressively 
loaded to vertical stress of V/A = 
400kPa before post-cyclic 
montonic loading 
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Plate A16: Factual Results for Multi-bucket Test R0_200_0.6
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Plate A17: Factual Results for Multi-bucket Test R0_200_0.6(L)
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Plate A18: Factual Results for Multi-bucket Test U60_160_0.1

Bureau of Ocean Energy Management (BOEM)
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Plate A19: Factual Results for Multi-bucket Test U60_160_0.6
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Plate A20: Factual Results for Multi-bucket Test U60_210_0.075

Bureau of Ocean Energy Management (BOEM)
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Plate A21: Factual Results for Multi-bucket Test U60_260_0.3
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-300

-200

-100

0

100

200

300

400

0 1000 2000 3000 4000 5000 6000

Ve
rt

ic
al

 S
tr

es
s 

an
d 

Ex
ce

ss
 P

or
e 

Pr
es

su
re

 (k
Pa

) 

Vertical Stress V/A
Excess Pore Pressure PP_B - TP_A

-0.2

0

0.2

0.4

0.6

0.8

1

1.2
0 1000 2000 3000 4000 5000 6000

Ve
rt

ic
al

  D
is

pl
ac

em
en

t, 
z/

L

0

100

200

300

400

500

600

0 1000 2000 3000 4000 5000 6000

Pr
es

su
re

 (k
Pa

) 

Time (s)

PP_B TP_B TP_A

0

0.2

0.4

0.6

0.8

1

1.2

-300 -200 -100 0 100 200 300 400

Ve
rt

ic
al

 D
is

pl
ac

em
en

t ,
 z

/L

Vertical Stress and Excess Pore Pressure (kPa)

Vertical Stress V/A

Excess Pore Pressure PP_B - TP_A

Suction installation cycles required for further bucket 
penetration



AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand
S:\Public\Jobs\824\824-003\824-003-001\Technical\02 Centrifuge Tests\07 Processed Centrifuge Data\Test_18\[Test_18.xlsx]A3 Landscape

Plate A22: Factual Results for Multi-bucket Test O60_260_0.6

Bureau of Ocean Energy Management (BOEM)
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Plate A23: Factual Results for Multi-bucket Test O0_200_0.6

Bureau of Ocean Energy Management (BOEM)
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Plate A24: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_160_0.1)
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Plate A25: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_160_0.1)
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Plate A26: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test R60_160_0.1)
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Plate A27: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test R60_160_0.1)
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Plate A28: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test R60_160_0.1)
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Plate A29: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test R60_160_0.1)
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Plate A30: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_160_0.6)
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Plate A31: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_160_0.6)
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Plate A32: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test R60_160_0.6)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A33: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test R60_160_0.6)
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Plate A34: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test R60_160_0.6)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A35: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test R60_160_0.6)
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Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A36: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_210_0.1)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A37: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_210_0.1)
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Plate A38: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_260_0.6)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A39: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_260_0.6)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A40: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_260_0.6(L))
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A41: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_260_0.6(L))
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Plate A42: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R60_260_1.8)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A43: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R60_260_1.8)
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Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A44: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R0_100_0.1)
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AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A45: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R0_100_0.1)
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Plate A46: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test R0_100_0.1)
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Plate A47: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test R0_100_0.1)
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Plate A48: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test R0_100_0.1)
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Plate A49: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test R0_100_0.1)
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Plate A50: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R0_100_0.6)

S:\Public\Jobs\824\824-003\824-003-001\Technical\02 Centrifuge Tests\07 Processed Centrifuge Data\Test_11\[Test_11_Packet1.xlsm]Landscape (2)

-0.004

-0.003

-0.002

-0.001

0

0.001

0.002

-100 -50 0 50 100
Excess Pressure Beneath Bucket Lid (kPa)

Δσ
Δu

-0.004

-0.003

-0.002

-0.001

0

0.001

0.002

-150 -100 -50 0 50 100 150

C
ha

ng
e 

in
 V

er
tic

al
 D

is
pl

ac
em

en
t, 
Δ

z/
L

Vertical Stress, V/A (kPa)



Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A51: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R0_100_0.6)
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Plate A52: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test R0_100_0.6)
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Plate A53: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test R0_100_0.6)
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Plate A54: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test R0_100_0.6)
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Plate A55: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test R0_100_0.6)
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Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A56: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R0_150_0.1)
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Plate A57: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R0_150_0.1)
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Plate A58: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R0_200_0.6)
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Plate A59: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R0_200_0.6)
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Plate A60: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test R0_200_0.6(L))
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Plate A61: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test R0_200_0.6(L))
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Plate A62: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test U60_160_0.1)
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Plate A63: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test U60_160_0.1)
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Plate A64: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test U60_160_0.1)
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Plate A65: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test U60_160_0.1)
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Plate A66: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test U60_160_0.1)
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Plate A67: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test U60_160_0.1)
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Plate A68: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test U60_160_0.6)

S:\Public\Jobs\824\824-003\824-003-001\Technical\02 Centrifuge Tests\07 Processed Centrifuge Data\Test_15\[Test_15_Packet1.xlsm]Landscape (2)

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

-100 -50 0 50 100 150 200
Excess Pressure Beneath Bucket Lid (kPa)

Δσ
Δu

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

-200 -100 0 100 200 300

C
ha

ng
e 

in
 V

er
tic

al
 D

is
pl

ac
em

en
t, 
Δ

z/
L

Vertical Stress, V/A (kPa)



Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A69: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test U60_160_0.6)
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Plate A70: Load-displacement Responses During Cyclic Vertical Loading (Packet 2, Multi-bucket Test U60_160_0.6)
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Plate A71: Variation of Load and Displacement with Cycle Number (Packet 2, Multi-bucket Test U60_160_0.6)
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Plate A72: Load-displacement Responses During Cyclic Vertical Loading (Packet 3, Multi-bucket Test U60_160_0.6)
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Plate A73: Variation of Load and Displacement with Cycle Number (Packet 3, Multi-bucket Test U60_160_0.6)
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Plate A74: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test U60_210_0.075)
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Plate A75: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test U60_210_0.075)
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Plate A76: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test U60_260_0.3)
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Plate A77: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test U60_260_0.3)
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Bureau of Ocean Energy Management (BOEM)

AGR-1988 (Rev 2) | Cyclic Loading of Suction Bucket Foundations in Undrained Sand

Plate A78: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test O60_260_0.6)
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Plate A79: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test O60_260_0.6)
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Plate A80: Load-displacement Responses During Cyclic Vertical Loading (Packet 1, Multi-bucket Test O0_200_0.6)
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Plate A81: Variation of Load and Displacement with Cycle Number (Packet 1, Multi-bucket Test O0_200_0.6)

S:\Public\Jobs\824\824-003\824-003-001\Technical\02 Centrifuge Tests\07 Processed Centrifuge Data\Test_19\[Test_19_Packet1.xlsm]Landscape (2)

-250
-200
-150
-100

-50
0

50
100
150
200
250

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Ve
rt

ic
al

 S
tr

es
s,

 V
/A

 (k
Pa

)

-0.04

-0.03

-0.02

-0.01

0

0.01
0 200 400 600 800 1000 1200 1400 1600 1800 2000

C
ha

ng
e 

in
 V

er
tic

al
 

D
is

pl
ac

em
en

t, 
Δ

z/
L

-200
-150
-100

-50
0

50
100
150
200

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Ex
ce

ss
 P

re
ss

ur
e 

B
en

ea
th

 
B

uc
ke

t L
id

 (k
Pa

)

Number of Cycles, N

Δσ
Δu


