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BUCKET TEST NO. 0104.701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

80 [%] 06.02.02 Vertical load 1000 N

Height of impact 2050 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 0.37 N 147.25 N 89.40 N 114.18 N

M 764.50 Nmm 301862.76 Nmm 183272.16 Nmm 234076.85 Nmm

u 0.00 mm 11.05 mm 1.03 mm 2.13 mm

w 0.16 mm -1.60 mm 0.01 mm -0.09 mm

! -0.01 o 2.80 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-0.02 -46.33

Job: Remarks:
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PAGE 2 BUCKET TEST NO. 0104.701
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BUCKET TEST NO. 0104.702 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

- [%] 26.02.02 Vertical load 1000 N

Height of impact 2093 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.07 N 125.31 N 91.16 N 110.15 N

M -138.92 Nmm 262273.27 Nmm 190801.03 Nmm 230554.14 Nmm

u 0.62 mm 6.31 mm 0.92 mm 2.00 mm

w -0.29 mm -1.32 mm -0.13 mm -0.34 mm

! -0.26 o 1.54 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-2.73 -5718.71

Job: Remarks:

Bucket foundations No CPT-test

Exc: Eval: Approved:

KAL/JCI KAL LBI
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BUCKET TEST NO. 0104.703 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x ? mm

y ? mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

- [%] 27.02.02 Vertical load 1000 N

Height of impact 2084 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.31 N 143.71 N 94.89 N 119.49 N

M 2732.36 Nmm 299493.96 Nmm 197748.44 Nmm 249014.84 Nmm

u -0.03 mm 5.79 mm 0.98 mm 2.09 mm

w 0.44 mm -1.31 mm -0.11 mm -0.36 mm

! 0.05 o 1.41 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

5.10 10628.40

Job: Remarks:

Bucket foundations No CPT-test

Exc: Eval: Approved:

KAL/JCI KAL LBI
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BUCKET TEST NO. 0104.704 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x ? mm

y ? mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

- [%] 04.03.02 Vertical load 1000 N

Height of impact 2090 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -1.60 N 152.82 N 98.16 N 125.92 N

M -3334.12 Nmm 319404.17 Nmm 205164.22 Nmm 263164.03 Nmm

u -0.02 mm 5.23 mm 0.85 mm 1.86 mm

w -0.01 mm -1.28 mm -0.15 mm -0.41 mm

! -0.01 o 1.45 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

0.22 463.07

Job: Remarks:

Bucket foundations No CPT-test

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1100 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

85 [%] 5.03.02 Vertical load 30 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -4.47 N 91.12 N 66.27 N 85.52 N

M -7778.76 Nmm 158556.34 Nmm 115307.35 Nmm 148797.95 Nmm

u -0.56 mm 2.82 mm 0.80 mm 1.67 mm

w 0.13 mm -1.05 mm -0.16 mm -0.50 mm

! -0.15 o 0.83 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

1.34 2328.97

Job: Remarks:

Bucket foundations The bucket are rotated in the horizontal plane

Exc: Eval: Approved: after installation to get the correct direction

KAL/JCI KAL LBI of the horizontal load.
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BUCKET TEST NO. 0104.802 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 500 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 06.03.02 Vertical load 30 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

H,korr -1.10 N 39.55 N 32.10 N 38.51 N

M -1909.76 Nmm 68821.09 Nmm 55848.72 Nmm 67004.49 Nmm

u -0.08 mm 1.82 mm 0.62 mm 1.33 mm

w -0.06 mm -1.12 mm -0.35 mm -0.78 mm

! -0.02 o 0.68 o 0.25 o 0.50 o

Maximal forces

during preparation

H,korr [N] M [Nmm]

-8.99 -15650.68

Job: Remarks:

Bucket foundations

Exc: Eval: Check

KAL/JCI KAL LBI
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BUCKET TEST NO. 0104.803 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 500 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

88 [%] 06.03.02 Vertical load 30 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

H,korr -0.12 N 13.93 N 12.27 N 13.89 N

M -209.61 Nmm 24244.59 Nmm 21356.66 Nmm 24174.72 Nmm

u -0.03 mm 0.84 mm 0.29 mm 0.82 mm

w -0.11 mm -0.76 mm -0.27 mm -0.74 mm

! -0.02 o 0.51 o 0.25 o 0.50 o

Maximal forces

during preparation

H,korr [N] M [Nmm]

5.86 10200.89

Job: Remarks:

Bucket foundations Large forces during preparation.

Exc: Eval: Approved:

KAL/JCI KAL LBI
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BUCKET TEST NO. 0104.901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 500 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

89 [%] 11.03.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.26 N 72.56 N 50.56 N 63.80 N

M -690.61 Nmm 189388.70 Nmm 131952.84 Nmm 166506.44 Nmm

u 0.03 mm 3.90 mm 0.73 mm 1.54 mm

w 0.05 mm -1.91 mm -0.33 mm -0.73 mm

! 0.00 o 1.30 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr M [Nmm]

2.22 5801.14

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:
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BUCKET TEST NO. 0104.902 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 500 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

88 [%] 12.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.08 N 77.19 N 48.11 N 63.49 N

M 8034.11 Nmm 201474.40 Nmm 125576.20 Nmm 165700.73 Nmm

u 0.00 mm 3.86 mm 0.86 mm 1.69 mm

w -0.03 mm -1.62 mm -0.32 mm -0.67 mm

! 0.00 o 1.16 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

3.23 8425.46

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI
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PAGE 2 BUCKET TEST NO. 0104.902

-2

0

2

4

6

8

10

0 2000 4000 6000

Time [s]

 M
o

v
e

m
e

n
t 

[m
m

]

u1

w1

w2

-1500

-1000

-500

0

500

1000

1500

0 2000 4000 6000

Time [s]
F

o
rc

e
 [

N
]

Fv1

Fv2

Fh

0

10

20

30

40

50

60

70

80

0 2 4 6
Horisontal movement [mm]

H
o

ri
s

o
n

ta
l 

fo
rc

e
 [

N
]

 

0

50000

100000

150000

200000

250000

0 0.5 1 1.5 2
rotation [o]

M
 [

N
m

m
]

0

100

200

300

400

500

600

700

800

0 20 40 60 80

Horisontal force [N]

M
/D

 [
N

]

Operating line

max moment

max Horisontal force

rot=0.5 degree

rot=0,25 degree



BUCKET TEST NO. 0104.903 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1100 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

86 [%] 12.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 0.78 N 71.91 N 53.41 N 67.39 N

M 2048.81 Nmm 187685.19 Nmm 139411.45 Nmm 175875.74 Nmm

u -0.14 mm 2.85 mm 0.85 mm 1.75 mm

w -0.02 mm -1.12 mm -0.28 mm -0.65 mm

! -0.03 o 0.82 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

2.19 5709.06

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI
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PAGE 2 BUCKET TEST NO. 0104.903
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BUCKET TEST NO. 0104.1001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 14.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.49 N 40.43 N 24.54 N 32.37 N

M 9116.07 Nmm 105525.44 Nmm 64042.71 Nmm 84484.81 Nmm

u -0.29 mm 3.84 mm 0.69 mm 1.40 mm

w -0.05 mm -1.84 mm -0.24 mm -0.59 mm

! -0.08 o 1.43 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

4.42 11533.21

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.1001
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BUCKET TEST NO. 0104.1002 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

88 [%] 14.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.13 N 16.27 N 11.38 N 13.63 N

M 5547.91 Nmm 42472.61 Nmm 29696.30 Nmm 35566.49 Nmm

u 0.09 mm 2.93 mm 0.53 mm 1.05 mm

w -0.02 mm -1.70 mm -0.28 mm -0.58 mm

! 0.01 o 1.42 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

2.43 6330.61

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.1002
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BUCKET TEST NO. 0104.1003 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1100 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

88 [%] 14.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F -0.11 N 5.92 N 5.14 N 5.80 N

M -299.26 Nmm 15446.68 Nmm 13420.88 Nmm 15147.41 Nmm

u -0.40 mm 0.72 mm 0.31 mm 0.63 mm

w 0.61 mm -0.51 mm -0.12 mm -0.42 mm

! -0.29 o 0.57 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

0.32 828.73

Job: Remarks:

Bucket foundations The bucket is rotated after the installation in

Exc: Eval: Approved: the horisontal plane.

KAL KAL LBI
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PAGE 2 BUCKET TEST NO. 0104.1003
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BUCKET TEST NO. 0104.1101 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1100 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

87 [%] 19.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.99 N 2.69 N 2.52 N 2.69 N

M 7803.91 Nmm 7021.22 Nmm 6583.83 Nmm 7021.22 Nmm

u -0.18 mm 0.73 mm 0.38 mm 0.73 mm

w 0.03 mm -0.71 mm -0.33 mm -0.71 mm

! -0.01 o 0.50 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-3.30 -8609.62

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1102 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 500 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

89 [%] 19.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 5.26 N 37.89 N 21.27 N 28.91 N

M 13720.15 Nmm 98896 Nmm 55502.15 Nmm 75460.82 Nmm

u -0.01 mm 3.70 mm 0.72 mm 1.43 mm

w -0.01 mm -1.70 mm -0.28 mm -0.62 mm

! 0.00 o 1.36 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-4.65 -12131.74

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.1102
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BUCKET TEST NO. 0104.1103 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

89 [%] 20.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F 2.06 N 16.29 N 9.14 N 12.05 N

M 5363.75 Nmm 42518.65 Nmm 23849.12 Nmm 31445.84 Nmm

u -0.54 mm 4.32 mm 0.51 mm 1.04 mm

w -0.12 mm -2.10 mm -0.11 mm -0.34 mm

! -0.20 o 2.12 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

2.44 6376.65

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1104 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

- [%] 21.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.05 N 5.61 N 4.99 N 5.49 N

M -138.12 Nmm 14640.96 Nmm 13029.54 Nmm 14318.68 Nmm

u -0.61 mm 0.93 mm 0.38 mm 0.70 mm

w 0.11 mm -0.81 mm -0.21 mm -0.55 mm

! -0.19 o 0.68 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

0.46 1197.06

Job: Remarks:

Bucket foundations Data acquistion failed during CPT-test.

Exc: Eval: Approved: The bucket is rotated in the horizontal plane

KAL/JCI KAL LBI during assembling of the tower.
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PAGE 2 BUCKET TEST NO. 0104.1104
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BUCKET TEST NO. 0104.1202 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x ? mm

y ? mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 200 mm

88 [%] 25.03.02 Vertical load 85 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.51 N 44.77 N 28.14 N 34.45 N

M 11763.42 Nmm 116851.47 Nmm 73458.05 Nmm 89917.62 Nmm

u 0.03 mm 5.16 mm 0.61 mm 1.20 mm

w -0.04 mm -4.44 mm -0.45 mm -0.97 mm

! 0.02 o 2.05 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-0.84 -2186.94

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI
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PAGE 2 BUCKET TEST NO. 0104.1202
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BUCKET TEST NO. 0104.1203 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 100 mm

87 [%] 25.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.97 N 8.13 N 6.54 N 7.29 N

M 10359.17 Nmm 21224.79 Nmm 17058.10 Nmm 19037.86 Nmm

u 0.29 mm 1.28 mm 0.31 mm 0.63 mm

w 0.46 mm -1.89 mm -0.41 mm -0.88 mm

! 0.21 o 0.97 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

5.56 14502.84

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.1203
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BUCKET TEST NO. 0104.1301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1000 mm

y 1000 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 400 mm

87 [%] 26.03.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 9.22 N 254.41 N 140.65 N 200.76 N

M 24056.30 Nmm 663999.96 Nmm 367106.07 Nmm 523989.98 Nmm

u 0.00 mm 5.00 mm 0.64 mm 1.57 mm

w -0.03 mm -2.17 mm -0.29 mm -0.69 mm

! 0.02 o 1.30 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

9.63 25138.26

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1302 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 450 mm

y 450 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 0 mm

87 [%] 2.04.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.87 N 4.66 N 4.45 N 4.60 N

M 4880.32 Nmm 12154.76 Nmm 11602.27 Nmm 12016.64 Nmm

u 0.70 mm 0.06 mm 0.01 mm 0.07 mm

w 0.07 mm -0.98 mm -0.49 mm -1.17 mm

! -0.02 o 0.43 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-3.04 -7942.03

Job: Remarks:

Bucket foundations Data sampling during installation failed.

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1401 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 400 mm

88 [%] 04.04.02 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.57 N 254.20 N 137.61 N 199.66 N

M 4097.63 Nmm 663470.49 Nmm 359164.03 Nmm 521112.44 Nmm

u 0.01 mm 6.23 mm 0.76 mm 1.80 mm

w -0.01 mm -2.78 mm -0.32 mm -0.77 mm

! 0.00 o 1.52 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

4.42 11533.21

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 400 mm

87 [%] 10.04.02 Vertical load 280 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.93 N 253.95 N 148.92 N 211.02 N

M 5041.46 Nmm 662802.90 Nmm 388676.17 Nmm 550762.69 Nmm

u 0.02 mm 4.79 mm 0.66 mm 1.72 mm

w 0.00 mm -1.96 mm -0.24 mm -0.70 mm

! 0.00 o 1.20 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

15.71 40999.30

Job: Remarks:

Bucket foundations Measuring plate are not orientated in the

Exc: Eval: Approved: direction of impact.

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 400 mm

cpt-test: Skirt length 400 mm

87 [%] 12.04.02 Vertical load 200 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.60 N 234.23 N 153.91 N 213.16 N

M 9392.32 Nmm 611329.32 Nmm 401705.70 Nmm 556356.64 Nmm

u 0.02 mm 3.00 mm 0.72 mm 1.70 mm

w -0.03 mm -1.47 mm -0.29 mm -0.78 mm

! 0.01 o 0.80 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

8.45 22053.53

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

86 [%] 18.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -6.08 N 80.99 N 55.45 N 69.68 N

M -15861.04 Nmm 211373.17 Nmm 144729.16 Nmm 181861.03 Nmm

u -0.07 mm 3.53 mm 0.79 mm 1.64 mm

w -0.09 mm -1.66 mm -0.34 mm -0.72 mm

! -0.01 o 1.11 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-15.38 -40147.55

Job: Remarks:

Bucket foundations Displacement transducer h1 was out of range.

Exc: Eval: Approved: Calculated deformations until failure is correct.
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BUCKET TEST NO. 0104.1702 PAGE 1

Description of soil Location of  the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

88 [%] 18.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.60 N 33.70 N 17.22 N 23.91 N

M 4166.69 Nmm 87960.89 Nmm 44935.79 Nmm 62408.26 Nmm

u 0.03 mm 4.30 mm 0.67 mm 1.33 mm

w -0.08 mm -2.88 mm -0.39 mm -0.80 mm

! 0.02 o 1.62 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-3.74 -9760.64

Job: Remarks:

Bucket foundations Measurement plate is reversed in direction.

Exc: Eval: Approved: Note on measured displacements in 

KAL/JCI KAL LBI data file.
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PAGE 2 BUCKET TEST NO. 0104.1702
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BUCKET TEST NO. 0104.1801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 25.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 7.18 N 30.12 N 17.10 N 23.91 N

M 18738.59 Nmm 78614.61 Nmm 44636.52 Nmm 62408.26 Nmm

u 0.05 mm 3.49 mm 0.72 mm 1.37 mm

w 0.00 mm -2.15 mm -0.37 mm -0.77 mm

! 0.01 o 1.27 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

7.29 19014.84

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI
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BUCKET TEST NO. 0104.1802 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

89 [%] 25.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -2.27 N 14.92 N 9.10 N 11.12 N

M -5916.24 Nmm 38950.49 Nmm 23757.04 Nmm 29028.70 Nmm

u mm mm mm mm

w -0.44 mm -4.08 mm -0.31 mm -0.82 mm

! -0.21 o 1.88 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-8.90 -23227.57

Job: Remarks:

Bucket foundations Horizontal displacement transducer was

Exc: Eval: Approved: defect.

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0104.1901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

86 [%] 30.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.95 N 75.86 N 49.53 N 65.13 N

M -2484.44 Nmm 197998.32 Nmm 129282.48 Nmm 169982.52 Nmm

u 0.00 mm 3.50 mm 0.74 mm 1.56 mm

w 0.00 mm -1.69 mm -0.28 mm -0.67 mm

! 0.02 o 1.12 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

2.52 6583.83

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase

0

50

100

150

200

250

300

350

0 2 4 6 8 10 12 14 16

Penetration resistance [kN]

S
e

tt
le

m
e

n
t 

[m
m

]

CPT-Test

0

100

200

300

400

500

0 2 4 6 8

Qone resistance [MPa]

D
e

p
th

 [
m

m
]

CPT-Test

0

100

200

300

400

500

0.0 0.2 0.4 0.6 0.8 1.0

Dr [-]

D
e

p
th

 [
m

m
]

Hanson et al.

Larsen, K.A.

x

y

1600mm

1
6
0
0
m

m



PAGE 2 BUCKET TEST NO. 0104.1901

-2

0

2

4

6

8

10

12

14

0 2000 4000 6000 8000 10000

Time [s]

 M
o

v
e

m
e

n
t 

[m
m

]

u1

w1

w2

-1500

-1000

-500

0

500

1000

1500

0 2000 4000 6000 8000 10000

Time [s]
F

o
rc

e
 [

N
]

Fv1

Fv2

Fh

0

10

20

30

40

50

60

70

80

0 2 4 6 8
Horisontal movement [mm]

H
o

ri
s

o
n

ta
l 

fo
rc

e
 [

N
]

  

0

20000

40000

60000

80000

100000

120000

140000

160000

180000

200000

0 1 2 3
rotation [o]

M
 [

N
m

m
]

0

100

200

300

400

500

600

700

0 20 40 60 80

Horisontal force [N]

M
/D

 [
N

]

Operating line

max moment

max Horisontal force

rot=0.5 degree

rot=0,25 degree



BUCKET TEST NO. 0104.1902 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

86 [%] 30.04.02 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.58 N 12.92 N 8.17 N 10.13 N

M 6889.55 Nmm 33724.86 Nmm 21316.88 Nmm 26427.40 Nmm

u mm mm mm mm

w -0.15 mm -4.77 mm -0.35 mm -0.84 mm

! -0.11 o 2.27 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-6.59 -17196.23

Job: Remarks:

Bucket foundations Horizontal displacement transducer is

Exc: Eval: Approved: defect.

KAL/JCI KAL LBI Data sampling during installation failed.

Installation fase
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BUCKET TEST NO. 0104.2002 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

89 [%] 13.05.02 Vertical load 1000 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.65 N 83.86 N 61.91 N 70.04 N

M 4611.36 Nmm 145910.02 Nmm 107714.90 Nmm 121875.04 Nmm

u -0.04 mm 9.37 mm 0.58 mm 1.17 mm

w 0.13 mm -2.17 mm 0.02 mm -0.07 mm

! -0.01 o 3.94 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-5.23 -9106.28

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.2002
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BUCKET TEST NO. 0104.2201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

87 [%] 28.05.02 Vertical load 190 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 0.76 N 34.27 N 22.96 N 26.52 N

M 1327.51 Nmm 59621.65 Nmm 39941.85 Nmm 46136.91 Nmm

u 0.03 mm 6.12 mm 0.59 mm 1.19 mm

w 0.02 mm -2.93 mm -0.21 mm -0.47 mm

! -0.02 o 2.87 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

4.86 8454.16

Job: Remarks:

Bucket foundations First experiment with aluminium-beam.

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0302.2501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

83 [%] 21.01.03 Vertical load 65 N

Height of impact 950 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 5.63 N 115.13 N 92.00 N 113.23 N

M 5349.75 Nmm 109369.95 Nmm 87300.00 Nmm 107570.71 Nmm

u 0.04 mm 2.27 mm 0.91 mm 1.90 mm

w -0.09 mm -0.96 mm -0.46 mm -0.80 mm

! 0.02 o 0.61 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

37.93 36032.83

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/ML KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0302.2501
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BUCKET TEST NO. 0302.2502 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

83 [%] 21.01.03 Vertical load 184 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.04 N 106.62 N 67.66 N 85.54 N

M 5286.76 Nmm 185525.82 Nmm 117729.48 Nmm 148844.53 Nmm

u 0.10 mm 6.21 mm 1.00 mm 1.98 mm

w 0.06 mm -2.38 mm -0.37 mm -0.77 mm

! -0.01 o 1.67 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

17.36 30206.75

Job: Remarks:

Bucket foundations First a D=30cm and d=22,5cm bucket

Exc: Eval: Approved: was installed. This was removed slowly and

KAL/ML KAL LBI the used bucket was installed at the same location.
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BUCKET TEST NO. 0302.2601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

82 [%] 23.01.03 Vertical load 184 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 13.02 N 100.69 N 63.19 N 82.60 N

M 22660.89 Nmm 175208.48 Nmm 109950.71 Nmm 143720.79 Nmm

u 0.04 mm 4.71 mm 0.79 mm 1.69 mm

w -0.01 mm -1.78 mm -0.26 mm -0.64 mm

! 0.01 o 1.37 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

17.51 30462.94

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/ML KAL LBI
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BUCKET TEST NO. 0302.2602 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

84 [%] 23.01.03 Vertical load 65 N

Height of impact 950 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -1.44 N 140.23 N 106.39 N 128.31 N

M -1367.42 Nmm 133215.91 Nmm 101069.44 Nmm 121892.68 Nmm

u -0.04 mm 3.44 mm 0.92 mm 1.74 mm

w -0.09 mm -1.30 mm -0.30 mm -0.59 mm

! 0.02 o 0.96 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-8.01 -7604.80

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/JCI KAL LBI

Installation fase
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BUCKET TEST NO. 0302.2701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

85 [%] 27.01.03 Vertical load 184 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 0.71 N 117.16 N 85.53 N 101.27 N

M 1234.35 Nmm 203854.82 Nmm 148821.24 Nmm 176209.93 Nmm

u -0.01 mm 4.57 mm 0.65 mm 1.63 mm

w 0.00 mm -2.01 mm -0.80 mm -1.09 mm

! 0.00 o 1.25 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-5.10 -8873.38

Job: Remarks:

Bucket foundations First experiment with loading in both the

Exc: Eval: Approved: positive and negative direction.

KAL/ML KAL LBI

Installation fase
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BUCKET TEST NO. 0302.2802 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

86 [%] 31.01.03 Vertical load 184 N

Height of impact 115 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,meas 1.61 N 776.40 N 435.60 N 554.40 N

M,calc 184.82 Nmm 89286.00 Nmm 50094.00 Nmm 63756.00 Nmm

u 0.04 mm 10.87 mm 1.06 mm 2.08 mm

w 0.01 mm -4.03 mm -0.33 mm -0.77 mm

! -0.02 o 2.71 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

20.09 2310.27

Job: Remarks:

Bucket foundations The moment is calculated by means of the measured

Exc: Eval: Approved: horizontal force.

KAL/ML KAL LBI The wire pulling the tower slipped during loading.

Installation fase
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BUCKET TEST NO. 0302.2901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

86 [%] 06.02.03 Vertical load 184 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 27.79 N 798.60 N 478.20 N 595.20 N

M 3057.35 Nmm 87846.00 Nmm 52602.00 Nmm 65472.00 Nmm

u - mm 8.43 mm 0.88 mm 1.87 mm

w - mm -2.79 mm -0.19 mm -0.56 mm

! - o 2.08 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

- -

Job: Remarks:

Bucket foundations The moment is calculted from the

Exc: Eval: Approved: horizontal force.

KAL/ML KAL LBI

Installation fase
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BUCKET TEST NO. 0302.2902 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

88 [%] 13.02.03 Vertical load 184 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N -725.31 N 481.32 N 575.47 N

M Nmm -79783.55 Nmm 52944.87 Nmm 63301.92 Nmm

u mm -10.16 mm 0.35 mm 1.46 mm

w mm -5.65 mm -0.67 mm -1.06 mm

! o -1.92 o 0.26 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Data aqcuistion during installation of tower

Exc: Eval: Approved: failed.

KAL/ML KAL LBI

Installation fase
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BUCKET TEST NO. 0104.3001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 400 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

79 [%] 24.07.03 Vertical load 100 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 0.63 N 84.47 N 53.59 N 68.92 N

M 1094.62 Nmm 146981.35 Nmm 93251.99 Nmm 119918.71 Nmm

u 0.24 mm 4.58 mm 0.81 mm 1.71 mm

w 0.08 mm -1.84 mm -0.20 mm -0.52 mm

! 0.02 o 1.33 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-3.02 -5263.47

Job: Remarks:

Bucket foundations The bucket is rotated in the horizontal plane

Exc: Eval: Approved: after installation

KAL KAL LBI
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BUCKET TEST NO. 0104.3002 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1150 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

81 [%] 24.07.03 Vertical load 100 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -7.19 N 72.99 N 44.74 N 59.09 N

M -18761.61 Nmm 190516.70 Nmm 116759.39 Nmm 154213.55 Nmm

u -0.10 mm 4.51 mm 0.82 mm 1.76 mm

w 0.01 mm -1.65 mm -0.20 mm -0.56 mm

! -0.03 o 1.20 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

0.02 46.04

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI

Installation fase
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BUCKET TEST NO. 00104_3201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

82 [%] 14.10.03

Stress path: N=H=0, V!0

At failure Weigth of foundation Installation force:

V 4.5 kN 0.05 kN 0 N

w 7.50 mm Not included in failure

At failure total V value.

V 4.55

 

Job: Remarks:

Bucket foundations The foundation have been penetrated with an

Exc: Eval: Approved: angle different from vertical direction.

KAL KAL LBI A spheric conection is used. (Not usefull)
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BUCKET TEST NO. 00104_3301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Friktionangle from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

84 [o] 17.10.03

Stress path: N=H=0, V!0

At failure Installation force:

V 4.5 kN 0 N

w 9.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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BUCKET TEST NO. 00104_3501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

81 [%] 15.01.04

Stress path: N=H=0, V!0

At failure Installation force:

V 0.38 kN 0 N

w 6 mm

 

Job: Remarks:

Bucket foundations Plausible error on

Exc: Eval: Approved: displacement transducer no. w1

KAL KAL LBI
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BUCKET TEST NO. 00104_3502 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 1200 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

85 [%] 15.01.04

Stress path: N=H=0, V!0

At failure Installation force:

V kN 0 N

w mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI Failure point not determined.
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BUCKET TEST NO. 00104_3503 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 1200 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

83 [%] 15.05.00

Stress path: N=H=0, V!0

At failure Installation force:

V 0.17 kN 0 N

w 4.60 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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BUCKET TEST NO. 00104_3504 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 400 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

85 [%] 15.01.04

Stress path: N=H=0, V!0

At failure Installation force:

V kN 0 N

w mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: Failure point is not determined.

KAL KAL LBI
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BUCKET TEST NO. 00104_3505 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 400 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

84 [%] 15.05.00

Stress path: N=H=0, V!0

At failure Installation force:

V 0.17 kN 0 N

w 14.70 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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BUCKET TEST NO. 00104_3601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 400 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 26.01.04

Average from CPT 7 and 8 Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 72 N 0 N 9.86 mm/h

w 1.60 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.7and 8 is interesting for this exp.

CPT-Test

0

100

200

300

400

500

0 200 400 600 800 1000 1200 1400

Cone resistance [MPa]

D
e

p
th

 [
m

m
]

CPT 7

CPT 8

CPT-Test

0

100

200

300

400

500

0.0 0.2 0.4 0.6 0.8 1.0

Dr  [-]

D
e

p
th

 [
m

m
]

Larsen, K.A. CPT 7

Larsen, K.A. CPT 8

x

y

1600mm

1
6
0
0
m

m



PAGE 2 BUCKET TEST NO. 0104_3601

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

w [mm]

V
 [

k
N

]

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0 1000 2000 3000 4000

Time [s]

 M
o

v
e

m
e

n
t 

[m
m

]

w1

w2

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0 1000 2000 3000 4000

Time [s]

F
o

rc
e

 [
N

]

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

-0.03 -0.025 -0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015

! [0]

V
 [

k
N

]



BUCKET TEST NO. 00104_3602 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1000 mm

y 400 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 26.01.04

Average of CPT 5, 6 and 9 Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 51 N 0 N 19.9 mm/h

w 1.50 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.5,6,9 is interesting for this exp.
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BUCKET TEST NO. 00104_3603 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 800 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 27.051.04

Average of CPT's Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 49 N 0 N 16.3 mm/h

w 1.75 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.3,4,7,8 is interesting for this exp.
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BUCKET TEST NO. 00104_3604 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

83 [%] 27.01.04

Average of CPT's Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 111 N 0 N 41 mm/h

w 1.90 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox

KAL KAL LBI CPT No.2,3,6,7 is interesting for this exp.
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BUCKET TEST NO. 00104_3605 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 800 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 27.01.00

Average of CPT's Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 60 N 0 N 69 mm/h

w 1.65 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.1,2,5,6 is interesting for this exp.
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BUCKET TEST NO. 00104_3606 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 1200 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

85 [%] 27.01.04

Average of CPT 's Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 115 N 0 N 84 mm/h

w 2.40 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.1,2 is interesting for this exp.
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BUCKET TEST NO. 00104_3607 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 1200 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 27.01.04

Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 69 N 0 N 44 mm/h

w 1.90 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.Use CPT # 2+3

KAL KAL LBI The load velocity is changed during experiment.
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BUCKET TEST NO. 00104_3608 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 1200 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 0 mm

84 [%] 27.01.04

Stress path: N=H=0, V!0

At failure Installation force: Penetration velocity

V 109 N 0 N 90 mm/h

w 2.40 mm

 

Job: Remarks:

Bucket foundations CPT-tests are carried out in between the

Exc: Eval: Approved: experiments in this testbox.

KAL KAL LBI CPT No.3+4 is interesting for this exp.
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BUCKET TEST NO. 00104_3701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Date Diameter of bucket 200 mm

Skirt length 0 mm

04.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 4.6 kN 0 N

w 4.60 mm

 

Job: Remarks:

Bucket foundations No CPT-test for this experiment

Exc: Eval: Approved: At failure the loading velocity is increased.

KAL KAL LBI This changes the load responce slightly
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BUCKET TEST NO. 00104_3801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

86 [%] 09.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 5.50 kN 0 N

w 8.40 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: One of the CPT-tests is perhabs located

KAL KAL LBI in on of the vibration holes.
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BUCKET TEST NO. 00104_3901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

87 [%] 11.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 6.6 kN 0 N

w 9.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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BUCKET TEST NO. 00104_4001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

86 [%] 13.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 7 kN 0 N

w 9.50 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TS KAL LBI
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BUCKET TEST NO. 00104_4101 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

86 [%] 16.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 6.90 kN 0 N

w 9.50 mm

 

Job: Remarks:

Bucket foundations Something is wrong with displacement trans-

Exc: Eval: Approved: ducer no. w2. So only no. w1 is used.

KAL/TS KAL LBI
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BUCKET TEST NO. 00104_4201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

86 [%] 17.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 7.16 kN 0 N

w 10.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TS KAL LBI
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BUCKET TEST NO. 0104_4301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 0 mm

? [%] 20.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 7.2 kN 0 N

w 11.2 mm

 

Job: Remarks:

Bucket foundations CPT may be coinciding with a vibration 

Exc: Eval: Approved: hole.

KAL/TS KAL LBI Displ-transducer no. w2 is not used.

CPT-Test

0

100

200

300

400

500

0 1 2 3 4 5 6 7

Cone resistance [MPa]

D
e

p
th

 [
m

m
]

CPT-Test

0

100

200

300

400

500

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Dr [-]

D
e

p
th

 [
m

m
]

x

y

1600mm

1
6
0
0
m

m



PAGE 2 BUCKET TEST NO. 0104_4301

0

1

2

3

4

5

6

7

8

0 5 10 15 20 25

w [mm]

V
 [

k
N

]

-25

-20

-15

-10

-5

0

0 500 1000 1500 2000

Time [s]

 M
o

v
e

m
e

n
t 

[m
m

]

w1

w2

-1

0

1

2

3

4

5

6

7

8

0 500 1000 1500 2000

Time [s]

F
o

rc
e

 [
N

]

0

1

2

3

4

5

6

7

8

0 0.2 0.4 0.6 0.8 1 1.2

! [0]

V
 [

k
N

]



BUCKET TEST NO. 0104_4401 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 200 mm

cpt-test: Skirt length 50 mm

86 [%] 20.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 12.6 kN 0 N

dw 17.00 mm

 

Job: Remarks:

Bucket foundations Several un- re-loading sequences

Exc: Eval: Approved: because of movement in retaining 

KAL/TS KAL LBI device. Measured data are okay.
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BUCKET TEST NO. 0104_4501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 50 mm

85 [%] 24.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 0.64 kN - N

dw 5.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: 4 cpt tests in this testbox. No 1-4 is relevant

KAL/TS KAL LBI for this experiment
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BUCKET TEST NO. 00104_4502 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 1200 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 50 mm

84 [%] 24.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 0.4 kN 0 N

dw 4.0 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: 4 cpt tests in this testbox. No 1+3 is relevant

KAL/TS KAL LBI for this experiment
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BUCKET TEST NO. 00104_4503 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 1200 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 25 mm

84 [%] 24.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 0.29 kN 0 N

w 3.50 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: 4 cpt tests in this testbox. No 2+3 is relevant

KAL KAL LBI for this experiment
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BUCKET TEST NO. 0104_4504 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 400 mm

Relative density from Date Diameter of bucket 50 mm

cpt-test: Skirt length 50 mm

86 [%] 25.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 0.42 kN 0 N

dw 3.50 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: 4 cpt tests in this testbox. No 2+4 is relevant

KAL/TS KAL LBI for this experiment
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BUCKET TEST NO. 00104_4505 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 400 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 25 mm

85 [%] 15.05.00

Stress path: N=H=0, V!0

At failure Installation force:

V 1.12 kN 0 N

dw 5.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved: 4 cpt tests in this testbox. No 1+4 is relevant

KAL/TS KAL LBI for this experiment

CPT-Test

0

100

200

300

400

500

0 1 2 3 4 5 6 7 8

Cone resistance [MPa]

D
e

p
th

 [
m

m
]

CPT-Test

0

100

200

300

400

500

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Dr [-]

D
e

p
th

 [
m

m
]

Hansson et al.

Larsen, K.A.

x

y

1600mm

1
6
0
0
m

m



PAGE 2 BUCKET TEST NO. 0104_4505
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BUCKET TEST NO. 00104_4601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 100 mm

86 [%] 26.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 3.20 kN 0 N

w 10.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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PAGE 2 BUCKET TEST NO. 0104_4601
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BUCKET TEST NO. 00104_4602 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 1200 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 75 mm

86 [%] 26.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 2.15 kN 0 N

dw 8.00 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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PAGE 2 BUCKET TEST NO. 0104_4602
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BUCKET TEST NO. 00104_4603 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 1200 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 50 mm

86 [%] 26.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 1.4 kN 0 N

dw 7.4 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 00104_4604 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 1200 mm

y 400 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 25 mm

86 [%] 26.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 1.4 kN 0 N

w 5.0 mm

 

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 00104_4605 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 400 mm

y 400 mm

Relative density from Date Diameter of bucket 100 mm

cpt-test: Skirt length 0 mm

86 [%] 26.02.04

Stress path: N=H=0, V!0

At failure Installation force:

V 1.04 kN 0 N

w 3.6 mm

 

Job: Remarks:

Bucket foundations Only displacement transducer no. w1

Exc: Eval: Approved: is active.

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.4701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

89 [%] 02.03.04 Vertical load 184 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.68 N 68.37 N 39.74 N 51.51 N

M 4657.94 Nmm 118963.83 Nmm 69147.14 Nmm 89618.80 Nmm

u 0.03 mm 5.54 mm 0.74 mm 1.46 mm

w 0.05 mm -2.09 mm -0.25 mm -0.57 mm

! 0.00 o 1.85 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

3.33 5799.14

Job: Remarks:

Bucket foundations The air-holes in the bucket lid is not closed

Exc: Eval: Approved: during this experiment.

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.4801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

90 [%] 03.03.04 Vertical load 184 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.10 N 11.93 N 10.48 N 11.22 N

M 7126.65 Nmm 20751.13 Nmm 18235.84 Nmm 19516.78 Nmm

u 0.07 mm 2.15 mm 0.42 mm 0.77 mm

w 0.08 mm -1.95 mm -0.24 mm -0.56 mm

! 0.03 o 1.53 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

7.74 13461.45

Job: Remarks:

Bucket foundations Relative large forces during preparation. 

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.4901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

88 [%] 04.03.04 Vertical load 184 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.54 N 20.24 N 12.92 N 15.23 N

M 9231.17 Nmm 52831.78 Nmm 33724.86 Nmm 39756.20 Nmm

u 0.02 mm 6.39 mm 0.52 mm 1.05 mm

w 0.00 mm -2.55 mm -0.25 mm -0.48 mm

! 0.02 o 2.84 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

5.45 14226.60

Job: Remarks:

Bucket foundations Small rotation in the horizontal plane

Exc: Eval: Approved: occured during installation of the bucket.
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BUCKET TEST NO. 0104.5001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

89 [%] 09.03.04 Vertical load 184 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.79 N 43.18 N 24.18 N 33.11 N

M 12500.07 Nmm 112707.80 Nmm 63121.89 Nmm 86418.52 Nmm

u 0.04 mm 3.62 mm 0.66 mm 1.41 mm

w 0.02 mm -1.44 mm -0.32 mm -0.63 mm

! 0.02 o 1.19 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

7.14 18646.51

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:
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BUCKET TEST NO. 0104.5101 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

- [%] 10.03.04 Vertical load 184 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.63 N 89.25 N 44.22 N 66.49 N

M 12085.70 Nmm 232943.27 Nmm 115424.21 Nmm 173527.66 Nmm

u 0.01 mm 5.19 mm 0.65 mm 1.50 mm

w 0.03 mm -2.13 mm -0.32 mm -0.68 mm

! 0.00 o 1.51 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

6.23 16252.39

Job: Remarks:

Bucket foundations CPT test failed.

Exc: Eval: Approved:
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BUCKET TEST NO. 0104.5201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

88 [%] 11.03.04 Vertical load 184 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.46 N 6.39 N 5.47 N 5.92 N

M 11648.31 Nmm 16689.78 Nmm 14272.64 Nmm 15446.68 Nmm

u 0.02 mm 2.55 mm 0.40 mm 0.75 mm

w 0.07 mm -2.31 mm -0.21 mm -0.52 mm

! 0.02 o 1.83 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

5.13 13397.86

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:
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BUCKET TEST NO. 0104.5301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

86 [%] 12.03.04 Vertical load 184 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 33.97 N 245.58 N 173.87 N 199.09 N

M 3736.76 Nmm 27013.69 Nmm 19126.03 Nmm 21900.01 Nmm

u - mm 5.37 mm 0.70 mm 1.32 mm

w - mm -2.02 mm -0.12 mm -0.36 mm

! - o 2.08 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-80.29 -8832.35

Job: Remarks:

Bucket foundations Sampling of displacements during assem-

Exc: Eval: Approved: bling of tower failed. 
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BUCKET TEST NO. 0104.5401 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

84 [%] 15.03.04 Vertical load 184 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 29.56 N 491.28 N 261.72 N 328.01 N

M 3251.47 Nmm 54040.25 Nmm 28789.53 Nmm 36080.88 Nmm

u - mm 7.60 mm 0.91 mm 1.74 mm

w - mm -3.36 mm -0.31 mm -0.66 mm

! - o 2.20 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-77.21 -8492.65

Job: Remarks:

Bucket foundations No measurements of displacements during 

Exc: Eval: Approved: assembling of tower. 
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BUCKET TEST NO. 0104.5501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

85 [%] 16.03.04 Vertical load 184 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 26.91 N 142.12 N 131.69 N 139.23 N

M 2960.29 Nmm 15632.65 Nmm 14485.46 Nmm 15315.08 Nmm

u - mm 2.08 mm 0.58 mm 1.05 mm

w - mm -0.92 mm -0.11 mm -0.30 mm

! - o 1.12 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-66.62 -7327.94

Job: Remarks:

Bucket foundations No measurements of displacements during 

Exc: Eval: Approved: assembling of tower. 
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BUCKET TEST NO. 0104.5601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

82 [%] 17.03.04 Vertical load 1000 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 5.81 N 52.96 N 38.89 N 44.29 N

M 15170.43 Nmm 138214.39 Nmm 101496.87 Nmm 115585.35 Nmm

u -0.14 mm 5.63 mm 0.49 mm 1.01 mm

w 0.14 mm -0.95 mm -0.08 mm -0.20 mm

! 0.10 o 2.31 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

10.97 28637.36

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:
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BUCKET TEST NO. 0104.5701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

88 [%] 22.03.04 Vertical load 0 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 5.51 N 12.65 N 10.20 N 11.89 N

M 9595.36 Nmm 22008.77 Nmm 17746.76 Nmm 20681.26 Nmm

u 0.02 mm 2.14 mm 0.52 mm 1.08 mm

w 0.03 mm -1.99 mm -0.46 mm -1.00 mm

! 0.03 o 0.93 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

13.18 22940.36

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.5801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

86 [%] 23.03.04 Vertical load 0 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 7.50 N 196.26 N 110.00 N 130.86 N

M 825.00 Nmm 21588.82 Nmm 12100.33 Nmm 14394.71 Nmm

u 0.02 mm 9.06 mm 0.63 mm 1.20 mm

w -0.03 mm -8.78 mm -0.47 mm -1.02 mm

! -0.01 o 3.92 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

26.47 2911.76

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.5901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 150 mm

86 [%] 24.03.04 Vertical load 1000 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 15.44 N 593.27 N 468.18 N 528.45 N

M 1698.53 Nmm 65259.26 Nmm 51499.69 Nmm 58129.94 Nmm

u 0.01 mm 7.66 mm 0.84 mm 1.70 mm

w 0.22 mm -1.46 mm -0.11 mm -0.26 mm

! 0.00 o 2.51 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

16.76 1844.12

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.6001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 25.03.04 Vertical load 1000 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N 768.32 N 514.96 N 602.75 N

M Nmm 84515.20 Nmm 56645.60 Nmm 66302.50 Nmm

u -0.01 mm 7.42 mm 1.23 mm 2.30 mm

w 0.14 mm -1.11 mm -0.14 mm -0.29 mm

! 0.00 o 1.84 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved:

KAL/TR KAL LBI

Installation fase
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BUCKET TEST NO. 0104.6101 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

88 [%] 26.03.04 Vertical load 1000 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N 1211.98 N 679.94 N 860.82 N

M Nmm 133317.80 Nmm 74793.40 Nmm 94690.20 Nmm

u 0.14 mm 11.65 mm 1.33 mm 2.45 mm

w -0.04 mm -2.22 mm -0.24 mm -0.52 mm

! 0.01 o 2.37 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved: Airscrews in the bucket lid is not closed 

KAL/TR KAL LBI during the experiment.
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BUCKET TEST NO. 0104.6201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

87 [%] 29.03.04 Vertical load 1000 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N 517.91 N 405.37 N 462.52 N

M Nmm 56970.10 Nmm 44590.70 Nmm 50877.20 Nmm

u 0.13 mm 6.28 mm 0.93 mm 1.83 mm

w 0.63 mm -0.80 mm -0.18 mm -0.31 mm

! 0.00 o 1.70 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved:

KAL/TR KAL LBI

Installation fase
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BUCKET TEST NO. 0104.6301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 30.03.04 Vertical load 1000 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N 818.99 N 522.03 N 606.29 N

M Nmm 90088.90 Nmm 57423.30 Nmm 66691.90 Nmm

u 0.05 mm 13.04 mm 1.11 mm 2.17 mm

w 0.23 mm -2.35 mm -0.14 mm -0.30 mm

! 0.00 o 3.41 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved:

KAL/TR KAL LBI

Installation fase
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BUCKET TEST NO. 0104.6401 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

86 [%] 30.03.04 Vertical load 1000 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 7.82 N 123.27 N 77.26 N 95.39 N

M 13601.19 Nmm 214498.22 Nmm 134428.20 Nmm 165985.75 Nmm

u 0.01 mm 7.11 mm 0.63 mm 1.36 mm

w 0.31 mm -1.01 mm -0.01 mm -0.12 mm

! 0.01 o 2.29 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

14.08 24500.77

Job: Remarks:

Bucket foundations The horizontal force is not measured 

Exc: Eval: Approved: during the experiment.
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BUCKET TEST NO. 0104.6501 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

85 [%] 31.03.04 Vertical load 1000 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 3.57 N 67.10 N 46.15 N 58.49 N

M 6218.35 Nmm 116751.31 Nmm 80302.91 Nmm 101776.03 Nmm

u -0.05 mm 3.47 mm 0.00 mm 0.52 mm

w 0.42 mm -0.90 mm -0.22 mm -0.32 mm

! -0.05 o 1.81 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-9.92 -17257.67

Job: Remarks:

Bucket foundations The horizontal force is not measured

Exc: Eval: Approved: during the experiment.
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BUCKET TEST NO. 0104.6601 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

85 [%] 31.03.04 Vertical load 1000 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr N 201.55 N 107.69 N 145.47 N

M Nmm 350696.43 Nmm 187388.99 Nm 253112.55 Nmm

u mm 7.38 mm 0.82 mm 1.76 mm

w mm -1.70 mm -0.12 mm -0.35 mm

! o 2.00 o 0.25 o 0.50 o

Maximal forces

under preparation

F,korr [N] M [Nmm]

Job: Remarks:

Bucket foundations Data sampling during setup failed.

Exc: Eval: Approved: The vertical load berfore the failure test

KAL/TR KAL LBI have been larger than during installation.
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PAGE 2 BUCKET TEST NO. 0104.6601
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BUCKET TEST NO. 0104.6701 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

88 [%] 01.04.04 Vertical load 1000 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 2.47 N 88.37 N 55.49 N 67.01 N

M 6445.71 Nmm 230641.23 Nmm 144821.24 Nmm 174885.86 Nmm

u 0.00 mm 9.25 mm 0.64 mm 1.34 mm

w 0.15 mm -1.51 mm -0.14 mm -0.29 mm

! 0.01 o 2.75 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-10.83 -28269.03

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.6801 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

89 [%] 01.04.04 Vertical load 1000 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.52 N 43.55 N 33.76 N 37.86 N

M 11809.46 Nmm 113674.66 Nmm 88122.03 Nmm 98826.51 Nmm

u 0.02 mm 5.84 mm 0.45 mm 0.95 mm

w 0.36 mm -1.45 mm -0.03 mm -0.11 mm

! 0.00 o 2.94 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

5.33 13904.31

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL/TR KAL LBI
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BUCKET TEST NO. 0104.6901 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

91 [%] 28.04.04 Vertical load 1000 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 4.92 N 133.60 N 89.80 N 128.36 N

M 12845.37 Nmm 348689.76 Nmm 234370.53 Nmm 335015.65 Nmm

u -0.01 mm 5.00 mm 0.72 mm 2.98 mm

w 0.10 mm -1.40 mm -0.18 mm -0.87 mm

! 0.01 o 1.43 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-13.75 -35888.78

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI

Installation fase
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BUCKET TEST NO. 0104.7001 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

90 [%] 29.04.04 Vertical load 0 N

Height of impact 2610 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.90 N 0.38 N 0.15 N 0.00 N

M 4949.38 Nmm 989.88 Nmm 391.35 Nmm 0.00 Nmm

u 0.49 mm 0.73 mm 1.27 mm 0.00 mm

w -0.05 mm -0.39 mm -0.83 mm 0.00 mm

! 0.09 o 0.12 o 0.26 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

8.74 22813.20

Job: Remarks:

Bucket foundations Data sampling during installation failed.

Exc: Eval: Approved: The maximal force during preparation is 

KAL KAL LBI larger then the failure force.
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PAGE 2 BUCKET TEST NO. 0104.7001
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BUCKET TEST NO. 0104.7101 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

90 [%] 04.05.04 Vertical load 0 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.88 N 434.65 N 237.09 N 299.84 N

M -97.06 Nmm 47811.83 Nmm 26080.34 Nmm 32982.84 Nmm

u -0.01 mm 7.24 mm 0.98 mm 1.85 mm

w 0.02 mm -4.51 mm -0.36 mm -0.84 mm

! 0.01 o 2.11 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-2.65 -291.18

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved:

KAL KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.7101
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BUCKET TEST NO. 0104.7201 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

90 [%] 04.05.04 Vertical load 0 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.88 N ? N 41.30 N 45.25 N

M -97.06 Nmm ? Nmm 4543.33 Nmm 4977.61 Nmm

u 0.00 mm ? mm 0.36 mm 0.65 mm

w -0.03 mm ? mm -0.42 mm -0.93 mm

! 0.00 o ? o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

3.09 339.71

Job: Remarks:

Bucket foundations Vertical load cells are replaced by dummies.

Exc: Eval: Approved: The bearing capacity seems to increase

KAL KAL LBI due to the effect of increasing overburden pressure.
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BUCKET TEST NO. 0104.7301 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

- [%] 10.05.04 Vertical load 0 N

Height of impact 110 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr -0.88 N 725.48 N 481.79 N 609.70 N

M -97.06 Nmm 79803.02 Nmm 52996.79 Nmm 67067.44 Nmm

u 0.01 mm 6.98 mm 1.17 mm 2.35 mm

w -0.01 mm -3.51 mm -0.41 mm -0.92 mm

! 0.00 o 1.65 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-1.32 -145.59

Job: Remarks:

Bucket foundations Cpt failed.

Exc: Eval: Approved: Vertical load cells are replaced by dummies.

KAL KAL LBI

Installation fase
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PAGE 2 BUCKET TEST NO. 0104.7301
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BUCKET TEST NO. 0104.7401 PAGE 1

Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 300 mm

90 [%] 11.05.04 Vertical load 0 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 13.80 N 93.36 N 64.42 N 82.99 N

M 24011.69 Nmm 162445.72 Nmm 112093.37 Nmm 144396.19 Nmm

u -0.03 mm 2.80 mm 0.82 mm 1.68 mm

w 0.04 mm -1.45 mm -0.39 mm -0.84 mm

! 0.01 o 0.81 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

13.89 24174.72

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI

Installation fase

0

50

100

150

200

250

300

350

0 2 4 6 8 10 12 14 16 18

Penetration resistance [kN]

S
e

tt
le

m
e

n
t 

[m
m

]

CPT-Test

0

50

100

150

200

250

300

350

400

450

0 2 4 6 8

Qone resistance [MPa]

D
e

p
th

 [
m

m
]

CPT-Test

0

100

200

300

400

500

0 0.2 0.4 0.6 0.8 1

Dr [-]

D
e

p
th

 [
m

m
]

Hansson et al.

Larsen, K.A.

x

y

1600mm

1
6
0
0
m

m



PAGE 2 BUCKET TEST NO. 0104.7401

-1

0

1

2

3

4

5

6

7

0 1000 2000 3000

Time [s]

 M
o

v
e

m
e

n
t 

[m
m

]

u1

w1

w2

-1500

-1000

-500

0

500

1000

1500

0 1000 2000 3000

Time [s]
F

o
rc

e
 [

N
]

Fv1

Fv2

Fh

-20

0

20

40

60

80

100

0 1 2 3 4 5

Horisontal movement [mm]

H
o

ri
s

o
n

ta
l 

fo
rc

e
 [

N
]

 

-50000

0

50000

100000

150000

200000

0 0.5 1 1.5

rotation [o]

M
 [

N
m

m
]

-100

0

100

200

300

400

500

600

-50 0 50 100

Horisontal force [N]

M
/D

 [
N

]

Operation line

max moment

max Horisontal force

rot=0.5 degree

rot=0,25 degree
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Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 225 mm

90 [%] 13.05.04 Vertical load 0 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.89 N 45.87 N 28.40 N 37.69 N

M 3283.85 Nmm 79813.83 Nmm 49420.76 Nmm 65583.82 Nmm

u -0.01 mm 4.57 mm 0.69 mm 1.40 mm

w 0.03 mm -3.01 mm -0.38 mm -0.81 mm

! 0.01 o 1.71 o 0.25 o 0.50 o

Maximal forces

during preparation

F,korr [N] M [Nmm]

-8.79 -15301.34

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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Description of soil Location of the bucket

Aalborg Universitet Sand No.0 x 800 mm

y 800 mm

Relative density from Date Diameter of bucket 300 mm

cpt-test: Skirt length 75 mm

90 [%] 14.05.04 Vertical load 0 N

Height of impact 1740 mm

Preparation At failure  0.25 degree rotation  0.5 degree rotation

F,korr 1.97 N 0.37 N N N

M 3423.59 Nmm 652.11 Nmm Nmm Nmm

u 0.12 mm 0.10 mm mm mm

w -0.14 mm -0.22 mm mm mm

! 0.09 o 0.09 o o o

Maximal forces

during preparation

F,korr [N] M [Nmm]

6.59 11458.54

Job: Remarks:

Bucket foundations

Exc: Eval: Approved:

KAL KAL LBI
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