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Information for design approver:  
Loads: 0012-6365.V01, calculation: 0011-2612.V03  
Soil condition to be fulfilled:  
Assumed characteristic soil parameters:  friction angle 30° or undrained shear strength 85 KN/m².
Min. density of soil 18 / 8 KN/m³,  min. density of back filling 16.2 / 6.2 KN/m³.
Weight of backfilling is included in stability and shall not be removed.  
Max ground water level: 2.373 m under terrain  
Drainage must be performed according to local condition and soil composition.  
Rotational stiffness: min. 34 GNm/rad equal to a  Es,stat= 18000 KN/m², Es,dyn=53000 KN/m² (v=0.35) for
sand or Es,stat=10000 KN/m², Es,dyn=67000 KN/m² (v=0.40) for clay.  
Max. plastic design soil pressure: 155 KN/m²,  constant over substitute area, with a
PSF of 1.35 on wind, 0.9 on tower  weight and backfilling, 1.0 on foundation weight
Max. elastic soil pressure 173 KN/m² with PSF equal to 1.0 for all loads.  
Specifications:  
All works carried out acc. to EuroCode 2:  EN 1992-1-1:2004 Design of Concrete Structures
and EuroCode 7: EN 1997-1: Geotechnical design.  
General description: 0005-8491.V04.  Design life time: 20 years.  
Anchor cage, approval drawing 0015-7354.V03:  
The anchor cage incl. adjustment feet is provided  by Vestas as loose parts or assembled.
The anchor cage shall be set upon the blinding layer  and adjusted to the correct position vertically and
horizontally by using the adjustment feet at the lower flange.  During casting, which must be
done simultaneously inside and outside the cage,  great care must be taken to ensure that
the cage does not displace and that the  lower flange is in full contact with compacted
concrete, below and above flange.  Max. vertical deviation after concreting +/- 4 mm.
Weight of anchor cage, app. 9700 kg total.  
Anchors shall be post tensioned according to approval drawing 0015-7354.V03  
Concrete: 
Concrete works acc. to EN 13670:2009 "Execution of concrete structures".  
The concrete must be composed, mixed and  prepared according to EN 206-1 in the strength
class: C30/37 for plate, C45/55 for pedestal.  Exposure class: XC4 / XD1 / XS1 / XF3 / XA1
Max aggregate size: 32 mm.  Blinding layer min. 100 mm.  
Low-creeping and low-shrink concrete for exterior  buildings units, low heat of hydration
Min. required density of concrete due to stability: 2208 kg/m3.  
Covering: Cnom = 60 mm against form work or blinding layer,  Cnom = 110 mm against soil (no formwork).
Concrete quality control according to EN 206-1.  
Reinforcement:  
Steel bars S500 ductility class B or C according to  EN 10080 with min Fyk = 500 N/mm².
Grout: 
Non-shrink grout, min. compression strength C100/115  
Min. compression strength at time of post tension  59 N/mm² and after 1 day: 10 N/mm².
Post tension force: 561 KN equal to 50% of  Fuk for the Gr 10.9 anchors and an elongation of 5.6 to 6.4 mm.
Cable conduits (PVC tubes) - NOT a Vestas delivery:  
See general discription in  Switchgear installation vs foundation tubes 0017-5653.
See site specific cable layout for actual number and size of conduits.  
Earthing: 
See "Vestas Earthing System", esp.  description 0019-2575 "Earthing on anchor cage foundation"
incl. copper conductors, bolts, nuts and washers delivered with the anchor cage.  
Reinforcement Cut and Bending List: 0011-2647.V01  
Radial bars, bottom part:  
1.1   16 pcs. Ø32 x 8240 mm, through anchors.  
1.2   16 pcs. Ø32 x 8098 mm, through anchors.  
1.3   32 pcs. Ø32 x 7783 mm, through anchors.  
1.4   64 pcs. Ø32 x 6739 mm, outside anchors.  
1.5  128 pcs. Ø16 x 3960 mm, outside anchors.  
1.6   64 pcs. Ø32 x 4959 mm, above 1.1-1.3.  
Radial bars, top part:  
2.1   16 pcs. Ø28 x 8334 mm, through anchors.  
2.2   16 pcs. Ø28 x 8192 mm, through anchors.  
2.3   32 pcs. Ø28 x 7876 mm, through anchors.  
2.4   64 pcs. Ø28 x 6839 mm, outside anchors.  
2.5  128 pcs. Ø20 x 4404 mm, outside anchors.  
2.6   64 pcs. Ø28 x 5147 mm, below 2.1-2.3.  
Concentric bars outside anchors, bottom part:  
3.1   ø25 ring Ø4203, 3 pcs. L=5390 mm, outer ring no. 1.  
3.40 ø25 ring Ø17383, 5 pcs. L=11910 mm, outer ring no. 40.  
See table in Cut & Bending List.  
Concentric bars outside anchors, top part:  
4.1   ø25 ring Ø4203, 3 pcs. L=5813 mm, outer ring no. 1.  
4.38 ø25 ring Ø17183, 6 pcs. L=10409 mm, outer ring no. 38.  
See table in Cut & Bending List.  
Concentric bars inside anchors, bottom part,  1 layer below and 1 layer above pos 1:
5.1   ø25 ring Ø1225, 2 x 1 = 2 pcs. L=4837 mm, ring no. 1.  
5.8  ø25 ring Ø3304,  2 x 2 = 4 pcs. L=6178 mm, ring no. 8.  
5.i   ø25 ring Ø928 + 297 * i, i = 1-8, ring no. i.  Total number of rings: 16.  See Cut & Bending list.
Concentric bars inside anchors, top part, 1 layer above pos 2:  
6.1   ø25 ring Ø1225, 1 x 1 = 1 pcs. L=5260 mm, ring no. 1.  
6.8  ø25 ring Ø3304, 1 x 2 = 2 pcs. L=6602 mm, ring no. 8.  
6.i   ø25 ring Ø928 + 297 * i, i = 1-8, ring no. i.  Total number of rings: 8.  See Cut & Bending list.
Vertical bars at edge  
7.1   256 pcs ø25 x 1545 mm, at outer edge.  
Shear locks and hair pins - see Cut and Bending list for correct lengths  
8.1   32   pcs ø25 x 2694 mm,  shear locks inside anchor cage (zone 1) - C-shaped.
8.2   160 pcs ø25 x approx. 4272 mm (mean value),  shear locks in punching zone (zone 2).
8.3   250 pcs ø16 x approx. 2849 mm (mean value),  shear locks in shear zone (zone 3).
8.4   160 pcs ø25 x approx. 2484   mm (mean value), hair pins for all zone 2.
8.5   250 pcs ø16 x approx. 1603   mm (mean value), hair pins for zone 3.
Vertical bars and bows in pedestal  
9.1   64 pcs ø25 x 1155 mm, vertical bar outside anchors.  
9.2   16 pcs ø25 x 1155 mm, vertical bar inside anchors.  
9.3   64 pcs ø16 x 961 mm, outer bows, see Cut & Bending list.  
9.4   64 pcs ø16 x 966 mm, inner bows, see Cut & Bending list.  
Horizontal rings in pedestal  
10.1   4 rings ø16 x Ø4794, 4 x 3 = 12 pcs  L=5821 mm, at outer vertical bars pos 9.1.
10.2   3 rings ø16 x Ø2422, 3 x 2 = 6 pcs  L=4605 mm, at inner vertical bars pos 9.2.
10.3   1 ring  ø16 x Ø4746, 1 x 3 = 3 pcs  L=5771 mm, at outer bows pos 9.3.
10.4   1 ring  ø16 x Ø4523, 1 x 3 = 3 pcs  L=5537 mm, at outer bows pos 9.3.
10.5   1 ring  ø16 x Ø4300, 1 x 3 = 3 pcs  L=5303 mm, at outer bows pos 9.3.
10.6   1 ring  ø16 x Ø3001, 1 x 2 = 2 pcs  L=5514 mm, at inner bows pos 9.4.
10.7   1 ring  ø16 x Ø2772, 1 x 2 = 2 pcs  L=5154 mm, at inner bows pos 9.4.
10.8   1 ring  ø16 x Ø2543, 1 x 2 = 2 pcs  L=4795 mm, at inner bows pos 9.4.
Hooks under grout trench (splitting bars)  
11.1   64 pcs ø32 x 3214 mm, bended 185.6 deg., see Cut & Bending list.  
Z-Bars under the anchor flange  
12.1   64 pcs ø12 x 1925 mm, under base flange,  see Cut & Bending list for detailed geometry.
12.2   1 ring ø12 x Ø4785, 1 x 3 = 3 pcs.  L=5431mm, ring placed on Z-bows pos. 12.1.
12.3   1 ring ø12 x Ø4236, 1 x 2 = 2 pcs.  L=7074mm, ring placed on Z-bows pos. 12.1.
Shrinkage mesh, cut to match cable conduits and adjustment feet  
13.1 ø2463 mm top reinforcement mesh  ø10 / 150 mm or equivalent with min. 524 mm²/m
13.2 ø4785 mm bottom reinforcement mesh  ø10 / 150 mm or equivalent with min 524 mm²/m
Tolerances: 
All non specified tolerances: +/- 10 mm  
Remarks: 
Dimensions in mm.  Reinforcement shall be tied with  steel wire per 500 mm minimum, no welding permitted.
The anchor cage is rotated to place the door in the right direction.  
Basic anchorage length for C30/37: Lb = 35.74 x Ø for good conditions.  
Basic anchorage length for C30/37: Lb = 51.06 x Ø for other conditions.  
Lap length: Ls = 1.4 x Lb.  Bending diameters:  7 x Ø for Ø >= 20 mm, 4 x Ø for Ø < 20 mm.
All overlap of bars shall be staggered.  
Bonding- and overlap lengths, bending diameters:  
Size 
Anchor 
Overlap 
Bending Ø 
Remark 
Ø32 
994 
1391 
n.a. 
Bottom radial bar (pos 1)  
Ø28 
1185 
1658 
420 
Top radial bar (pos 2)  
Ø25 
706 
988 
175 
 Bottom concentric ring outside anchors (pos 3)  
Ø25 
1008 
1412 
175 
Top concentric ring outside anchors (pos 4)  
Ø25 
706 
988 
175 
Bottom concentric ring inside anchors (pos 5)  
Ø25 
1008 
1412 
175 
Top concentric ring inside anchors (pos 6)  
Ø16 
572 
1412 
64 
Concentric ring in pedestal (pos 10)  
Blinding layer 27 m3, concrete 402 m3,grout 1.16 m3,  
reinforcement 39 t, reinforcement ratio 96 kg/m3  
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Outlet area

Information for design approver:
Loads: 0051-3374.V00, calculation: 0052-8692.V00

Soil condition to be fulfilled:
Assumed characteristic soil parameters: friction angle 30° or undrained shear strength 70 KN/m².
Min. density of soil 18 / 8 KN/m³, density of back filling 16.2 / 6.2 KN/m³ to 20.7 / 10.7 KN/m³.
Weight of backfilling is included in stability and shall not be removed.
Max. ground water level: 2,36 m under terrain
Drainage must be performed according to local condition and soil composition.
Required rotational stiffness: min. 28 GNm/rad according to load report 0051-3374V00
Max. allowable tilting of the foundation due to permanent settlements: 3 mm/m
Max. plastic design soil pressure: 232 KN/m², constant over substitute area, with a
PSF of 1,1 on wind, 0.9 on tower weight and backfilling, 1.0 on foundation weight
Max. elastic soil pressure 250 KN/m² with PSF equal to 1.0 for all loads.
Soil investigations at the site shall be in accordance with EN 1997-1:2004, section 2-4, and must show 
compliance with the design assumption.

Specifications:
All works carried out acc. to EN 1992-1-1/AC:2010 Design of Concrete Structures, EN 1997-1/AC:2009"
Geotechnical Design, general rules, EN 1997-2/AC:2010 Geotechnical Design, investigation and testing.
General description: 0005-8491.  Design life time: 20 years.

Anchor cage, approval drawing 0051-5981.V00:
The anchor cage incl. adjustment feet is provided by Vestas as loose parts or assembled.
The anchor cage shall be set upon the blinding layer and adjusted to the correct position vertically and
horizontally by using the adjustment feet at the lower flange.  During casting, which must be
done simultaneously inside and outside the cage, great care must be taken to ensure that
the cage does not displace and that the lower flange is in full contact with compacted
concrete, below and above flange.  Max. vertical deviation after concreting +/- 4 mm.
Weight of anchor cage, app. 9900 kg total.
Anchors shall be post tensioned according to approval drawing 0051-5981.V00

Concrete:
Concrete works acc. to EN 13670:2009 "Execution of concrete structures".
The concrete must be composed, mixed and prepared according to EN 206-1 in the strength
class: C30/37 for plate, C45/55 for pedestal.  Exposure class: XC2 / XF1
Maximum aggregate size in the area of the bottom and top reinforcement: 16mm (in other areas max. 32mm)  
Blinding layer min. 100 mm.
Low-creeping and low-shrink concrete for exterior buildings units, low heat of hydration
Min. required density of concrete due to stability: 2193 kg/m3.
Covering: Cnom = 60 mm against form work or blinding layer, Cnom = 110 mm against soil (no formwork).
Concrete quality control according to EN 206-1.

Reinforcement:
Steel bars S500 ductility class B or C according to EN 10080 with min Fyk = 500 N/mm².

Grout:
Non-shrink grout, min. compression strength C90/105
Min. compression strength at time of post tension 61 N/mm² and after 1 day: 10 N/mm².
Post tension force: 458 KN equal to 56% of Fuk for the Gr 10.9 anchors and an elongation of 6.2 to 7.1 mm.

Cable conduits (PVC tubes) - NOT a Vestas delivery:
See general discription in "Switchgear installation vs foundation tubes" 0017-5653.
See site specific cable layout for actual number and size of conduits. 

Earthing:
See "Vestas Earthing System", esp. description 0019-2575 "Earthing on anchor cage foundation"
incl. copper conductors, bolts, nuts and washers delivered with the anchor cage.

Reinforcement Cut and Bending List: 0052-8695.V00

Radial bars, bottom part:
1.1   22 pcs. Ø32 x 8990 mm, through anchors.
1.2   22 pcs. Ø32 x 8608 mm, through anchors.
1.3   44 pcs. Ø32 x 8173 mm, through anchors.
1.4   88 pcs. Ø32 x 7384 mm, outside anchors.
1.5   N/A 
1.6   88 pcs. Ø32 x 5115 mm, above 1.1-1.3.

Radial bars, top part:
2.1   22 pcs. Ø28 x 9111 mm, through anchors.
2.2   22 pcs. Ø28 x 8728 mm, through anchors.
2.3   44 pcs. Ø28 x 8294 mm, through anchors.
2.4   88 pcs. Ø28 x 7505 mm, outside anchors.
2.5  176 pcs. Ø16 x 4590 mm, outside anchors.
2.6   88 pcs. Ø28 x 5325 mm, below 2.1-2.3.

Concentric bars outside anchors, bottom part:
3.1   ø25 ring Ø4412, 3 pcs. L=5545 mm, outer ring no. 1.
3.42  ø25 ring Ø18892, 6 pcs. L=10816 mm, outer ring no. 42.
See table in Cut & Bending List.

Concentric bars outside anchors, top part:
4.1   ø20 ring Ø4412, 3 pcs. L=5621 mm, outer ring no. 1.
4.52  ø20 ring Ø18912, 6 pcs. L=10903 mm, outer ring no. 52.
See table in Cut & Bending List.

Concentric bars inside anchors, bottom part, 1 layer below and 1 layer above pos 1:
5.1   ø25 ring Ø1225, 2 x 1 = 2 pcs. L=4837 mm, ring no. 1.
5.10  ø25 ring Ø3595,  2 x 2 = 4 pcs. L=6635 mm, ring no. 10.
5.i   ø25 ring Ø962 + 263 * i, i = 1-10, ring no. i.  Total number of rings: 20.  See Cut & Bending list.

Concentric bars inside anchors, top part, 1 layer above pos 2:
6.1   ø20 ring Ø1225, 1 x 1 = 1 pcs. L=4849 mm, ring no. 1.
6.9  ø20 ring Ø3595, 1 x 2 = 2 pcs. L=6648 mm, ring no. 9.
6.i   ø20 ring Ø929 + 296 * i, i = 1-9, ring no. i.  Total number of rings: 9.  See Cut & Bending list.

Vertical bars at edge
7.1   176 pcs ø25 x 1150 mm, vertical bars at outer edge.
7.2   3 rings ø16 x Ø18964, 3 x 6 = 18 pcs L=10490 mm, horizontal rings at outer edge (at pos. 7.1).

Shear locks and hair pins - see Cut and Bending list for correct lengths
8.1    44 pcs ø25 x 2494 mm, shear locks inside anchor cage (zone 1) - C-shaped.
8.2   315 pcs ø20 x approx. 4031 mm (mean value), shear locks in punching zone (zone 2).
8.3   400 pcs ø16 x approx. 2567 mm (mean value), shear locks in shear zone (zone 3).
8.4   315 pcs ø20 x approx. 1476 mm (mean value), hair pins for all zone 2.
8.5   400 pcs ø16 x approx. 1262 mm (mean value), hair pins for zone 3.

Vertical bars and bows in pedestal
9.1   88 pcs ø25 x 1151 mm, vertical bar outside anchors.
9.2   22 pcs ø25 x 1151 mm, vertical bar inside anchors.
9.3   88 pcs ø16 x 1435 mm, outer bows, see Cut & Bending list.
9.4   88 pcs ø16 x 1425 mm, inner bows, see Cut & Bending list.

Horizontal rings in pedestal
10.1    5 rings ø16 x Ø5208, 5 x 3 = 15 pcs L=6254 mm, at outer vertical bars pos 9.1.
10.2    4 rings ø16 x Ø2612, 4 x 2 = 8 pcs L=4903 mm, at inner vertical bars pos 9.2.
10.3.1  1 ring  ø25 x Ø5160, 1 x 3 = 3 pcs L=6815 mm, ring 1 under bow pos 9.3.
10.3.2  1 ring  ø25 x Ø4971, 1 x 3 = 3 pcs L=6618 mm, ring 2 under bow pos 9.3.
10.3.3  1 ring  ø25 x Ø4783, 1 x 3 = 3 pcs L=6420 mm, ring 3 under bow pos 9.3.
10.3.4  1 ring  ø25 x Ø4594, 1 x 3 = 3 pcs L=6223 mm, ring 4 under bow pos 9.3.
10.4.1  1 ring  ø25 x Ø3206, 1 x 2 = 2 pcs L=6448 mm, ring 1 under bow pos 9.4.
10.4.2  1 ring  ø25 x Ø3024, 1 x 2 = 2 pcs L=6162 mm, ring 2 under bow pos 9.4.
10.4.3  1 ring  ø25 x Ø2842, 1 x 2 = 2 pcs L=5876 mm, ring 3 under bow pos 9.4.
10.4.4  1 ring  ø25 x Ø2660, 1 x 2 = 2 pcs L=5590 mm, ring 4 under bow pos 9.4.

Hooks under grout trench (splitting bars)
11.1   132 pcs ø20 x 3071 mm, bended 183.6 deg., see Cut & Bending list.

Z-Bars under the anchor flange
12.1   88 pcs ø12 x 2117 mm, under base flange, see Cut & Bending list for detailed geometry.
12.2   1 ring ø12 x Ø5199, 1 x 3 = 3 pcs. L=5865mm, ring placed on Z-bows pos. 12.1.
12.3   1 ring ø12 x Ø4466, 1 x 3 = 3 pcs. L=5097mm, ring placed on Z-bows pos. 12.1.

Shrinkage mesh, cut to match cable conduits and adjustment feet
13.1 ø2653 mm top reinforcement mesh ø10 / 150 mm or equivalent with min. 524 mm²/m
13.2 ø5199 mm bottom reinforcement mesh ø10 / 150 mm or equivalent with min 524 mm²/m

Tolerances:
All non specified tolerances: +/- 10 mm
Remarks:
Dimensions in mm.  Reinforcement shall be tied with steel wire per 500 mm minimum, no welding permitted.
The anchor cage is rotated to place the door in the right direction.
Basic anchorage length for C30/37: Lb = 35.74 x Ø for good conditions.
Basic anchorage length for C30/37: Lb = 51.06 x Ø for other conditions.
Lap length: Ls = 1.4 x Lb.  Bending diameters: 7 x Ø for Ø >= 20 mm, 4 x Ø for Ø < 20 mm.
All overlap of bars shall be staggered.

Bonding- and overlap lengths, bending diameters:
Size   Anchor    Overlap   Bending Ø   Remark
Ø32     1051      1472        n.a.     Bottom radial bar (pos 1)
Ø28     1252      1752        575      Top radial bar (pos 2)
Ø25      660       924        175      Bottom concentric ring outside anchors (pos 3)
Ø20      715      1001        140      Top concentric ring outside anchors (pos 4)
Ø25      706       988        175      Bottom concentric ring inside anchors (pos 5)
Ø20      715      1001        140      Top concentric ring inside anchors (pos 6)
Ø16      572       801         64      Concentric ring in pedestal (pos 10)
Ø16      400       560         64      Rings at foundation edge (pos 7.2)
Blinding layer 32 m3, concrete 390 m3, grout 1.48 m3, reinforcement 45 t, reinforcement ratio 116 kg/m3
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Information for design approver:
Loads: 0050-3271.V00, calculation: 0050-3915.V00

Soil condition to be fulfilled:
Assumed characteristic soil parameters: friction angle 30° or undrained shear strength 50 KN/m².
Min. density of soil 18 / 8 KN/m³, density of back filling 16.2 / 6.2 KN/m³ to 20.7 / 10.7 KN/m³.
Weight of backfilling is included in stability and shall not be removed.
Max. ground water level: 0 m under terrain
No drainage required.
Required rotational stiffness: min. 23 GNm/rad according to load report 0050-3271V00
Max. allowable tilting of the foundation due to permanent settlements: 3 mm/m
Max. plastic design soil pressure: 131 KN/m², constant over substitute area, with a
PSF of 1.1 on wind, 0.9 on tower weight and backfilling, 1.0 on foundation weight
Max. elastic soil pressure 132 KN/m² with PSF equal to 1.0 for all loads.
Soil investigations at the site shall be in accordance with EN 1997-1:2004, section 2-4, and must show 
compliance with the design assumption.

Specifications:
All works carried out acc. to EN 1992-1-1/AC:2010 Design of Concrete Structures, EN 1997-1/AC:2009"
Geotechnical Design, general rules, EN 1997-2/AC:2010 Geotechnical Design, investigation and testing.
General description: 0005-8491.  Design life time: 20 years.

Anchor cage, approval drawing 0050-4266.V00:
The anchor cage incl. adjustment feet is provided by Vestas as loose parts or assembled.
The anchor cage shall be set upon the blinding layer and adjusted to the correct position vertically and
horizontally by using the adjustment feet at the lower flange.  During casting, which must be
done simultaneously inside and outside the cage, great care must be taken to ensure that
the cage does not displace and that the lower flange is in full contact with compacted
concrete, below and above flange.  Max. vertical deviation after concreting +/- 4 mm.
Weight of anchor cage, app. 9000 kg total.
Anchors shall be post tensioned according to approval drawing 0050-4266.V00

Concrete:
Concrete works acc. to EN 13670:2009 "Execution of concrete structures".
The concrete must be composed, mixed and prepared according to EN 206-1 in the strength
class: C30/37 for plate, C45/55 for pedestal.  Exposure class: XC2 / XF1
Maximum aggregate size in the area of the bottom and top reinforcement: 16mm (in other areas max. 32mm)  
Blinding layer min. 100 mm.
Low-creeping and low-shrink concrete for exterior buildings units, low heat of hydration
Min. required density of concrete due to stability: 2206 kg/m3.
Covering: Cnom = 60 mm against form work or blinding layer, Cnom = 110 mm against soil (no formwork).
Concrete quality control according to EN 206-1.

Reinforcement:
Steel bars S500 ductility class B or C according to EN 10080 with min Fyk = 500 N/mm².

Grout:
Non-shrink grout, min. compression strength C100/C115
Min. compression strength at time of post tension 60 N/mm² and after 1 day: 10 N/mm².
Post tension force: 458 KN equal to 56% of Fuk for the Gr 10.9 anchors and an elongation of 6.2 to 7.1 mm.

Cable conduits (PVC tubes) - NOT a Vestas delivery:
See general discription in "Switchgear installation vs foundation tubes" 0017-5653.
See site specific cable layout for actual number and size of conduits. 

Earthing:
See "Vestas Earthing System", esp. description 0019-2575 "Earthing on anchor cage foundation"
incl. copper conductors, bolts, nuts and washers delivered with the anchor cage.

Reinforcement Cut and Bending List: 0050-3919.V00

Radial bars, bottom part:
1.1   21 pcs. Ø32 x 10940 mm, through anchors.
1.2   21 pcs. Ø32 x 10598 mm, through anchors.
1.3   42 pcs. Ø32 x 10183 mm, through anchors.
1.4   84 pcs. Ø32 x 9440 mm, outside anchors.
1.5  168 pcs. Ø20 x 5604 mm, outside anchors.
1.6   84 pcs. Ø32 x 5618 mm, above 1.1-1.3.

Radial bars, top part:
2.1   21 pcs. Ø28 x 11027 mm, through anchors.
2.2   21 pcs. Ø28 x 10684 mm, through anchors.
2.3   42 pcs. Ø28 x 10270 mm, through anchors.
2.4   84 pcs. Ø28 x 9527 mm, outside anchors.
2.5  168 pcs. Ø16 x 5660 mm, outside anchors.
2.6   84 pcs. Ø28 x 5792 mm, below 2.1-2.3.

Concentric bars outside anchors, bottom part:
3.1   ø20 ring Ø4160, 3 pcs. L=5065 mm, outer ring no. 1.
3.64  ø20 ring Ø22680, 7 pcs. L=10888 mm, outer ring no. 64.
See table in Cut & Bending List.

Concentric bars outside anchors, top part:
4.1   ø20 ring Ø4160, 3 pcs. L=5404 mm, outer ring no. 1.
4.68  ø20 ring Ø22640, 7 pcs. L=11209 mm, outer ring no. 68.
See table in Cut & Bending List.

Concentric bars inside anchors, bottom part, 1 layer below and 1 layer above pos 1:
5.1   ø20 ring Ø1225, 2 x 1 = 2 pcs. L=4720 mm, ring no. 1.
5.15  ø20 ring Ø3312,  2 x 2 = 4 pcs. L=6074 mm, ring no. 15.
5.i   ø20 ring Ø1076 + 149 * i, i = 1-15, ring no. i.  Total number of rings: 30.  See Cut & Bending list.

Concentric bars inside anchors, top part, 1 layer above pos 2:
6.1   ø20 ring Ø1225, 1 x 1 = 1 pcs. L=4879 mm, ring no. 1.
6.11  ø20 ring Ø3312, 1 x 2 = 2 pcs. L=6233 mm, ring no. 11.
6.i   ø20 ring Ø1016 + 209 * i, i = 1-11, ring no. i.  Total number of rings: 11.  See Cut & Bending list.

Vertical bars at edge
7.1   336 pcs ø25 x 1150 mm, vertical bars at outer edge.
7.2   3 rings ø16 x Ø22864, 3 x 7 = 21 pcs L=10822 mm, horizontal rings at outer edge (at pos. 7.1).

Shear locks and hair pins - see Cut and Bending list for correct lengths
8.1    42 pcs ø25 x 2444 mm, shear locks inside anchor cage (zone 1) - C-shaped.
8.2   310 pcs ø20 x approx. 4093 mm (mean value), shear locks in punching zone (zone 2).
8.3   693 pcs ø16 x approx. 2704 mm (mean value), shear locks in shear zone (zone 3).
8.4   310 pcs ø20 x approx. 1216 mm (mean value), hair pins for all zone 2.
8.5   693 pcs ø16 x approx. 1128 mm (mean value), hair pins for zone 3.

Vertical bars and bows in pedestal
9.1   84 pcs ø25 x 1235 mm, vertical bar outside anchors.
9.2   21 pcs ø25 x 1235 mm, vertical bar inside anchors.
9.3   84 pcs ø16 x 1595 mm, outer bows, see Cut & Bending list.
9.4   84 pcs ø16 x 1554 mm, inner bows, see Cut & Bending list.

Horizontal rings in pedestal
10.1    5 rings ø16 x Ø5036, 5 x 3 = 15 pcs L=6074 mm, at outer vertical bars pos 9.1.
10.2    4 rings ø16 x Ø2273, 4 x 1 = 4 pcs L=7941 mm, at inner vertical bars pos 9.2.
10.3.1  1 ring  ø25 x Ø4943, 1 x 3 = 3 pcs L=6588 mm, ring 1 under bow pos 9.3.
10.3.2  1 ring  ø25 x Ø4683, 1 x 3 = 3 pcs L=6316 mm, ring 2 under bow pos 9.3.
10.3.3  1 ring  ø25 x Ø4423, 1 x 3 = 3 pcs L=6043 mm, ring 3 under bow pos 9.3.
10.3.4  1 ring  ø25 x Ø4683, 1 x 3 = 3 pcs L=6316 mm, ring 4 under bow pos 9.3.
10.4.1  1 ring  ø25 x Ø2877, 1 x 2 = 2 pcs L=5931 mm, ring 1 under bow pos 9.4.
10.4.2  1 ring  ø25 x Ø2658, 1 x 2 = 2 pcs L=5587 mm, ring 2 under bow pos 9.4.
10.4.3  1 ring  ø25 x Ø2439, 1 x 2 = 2 pcs L=5243 mm, ring 3 under bow pos 9.4.
10.4.4  1 ring  ø25 x Ø2658, 1 x 2 = 2 pcs L=5587 mm, ring 4 under bow pos 9.4.

Hooks under grout trench (splitting bars)
11.1   126 pcs ø20 x 3271 mm, bended 183.8 deg., see Cut & Bending list.
Z-Bars under the anchor flange
12.1   84 pcs ø12 x 2181 mm, under base flange, see Cut & Bending list for detailed geometry.
12.2   1 ring ø12 x Ø5027, 1 x 3 = 3 pcs. L=5685mm, ring placed on Z-bows pos. 12.1.
12.3   1 ring ø12 x Ø4236, 1 x 2 = 2 pcs. L=7074mm, ring placed on Z-bows pos. 12.1.

Shrinkage mesh, cut to match cable conduits and adjustment feet
13.1 ø2314 mm top reinforcement mesh ø10 / 150 mm or equivalent with min. 524 mm²/m
13.2 ø5027 mm bottom reinforcement mesh ø10 / 150 mm or equivalent with min 524 mm²/m

Tolerances:
All non specified tolerances: +/- 10 mm

Remarks:
Dimensions in mm.  Reinforcement shall be tied with steel wire per 500 mm minimum, no welding permitted.
The anchor cage is rotated to place the door in the right direction.
Basic anchorage length for C30/37: Lb = 35.74 x Ø for good conditions.
Basic anchorage length for C30/37: Lb = 51.06 x Ø for other conditions.
Lap length: Ls = 1.4 x Lb.  Bending diameters: 7 x Ø for Ø >= 20 mm, 4 x Ø for Ø < 20 mm.
All overlap of bars shall be staggered.

Bonding- and overlap lengths, bending diameters:
Size     Anchor    Overlap   Bending Ø    Remark
Ø32       1014       1420         n.a.    Bottom radial bar (pos 1)
Ø28       1199       1678         460     Top radial bar (pos 2)
Ø20        506        709         140     Bottom concentric ring outside anchors (pos 3)
Ø20        748       1048         140     Top concentric ring outside anchors (pos 4)
Ø20        622        871         140     Bottom concentric ring inside anchors (pos 5)
Ø20        736       1030         140     Top concentric ring inside anchors (pos 6)
Ø16        572        801          64     Concentric ring in pedestal (pos 10)
Ø16        400        560          64     Rings at foundation edge (pos 7.2)
Blinding layer 45 m3, concrete 532 m3, grout 1.87 m3, reinforcement 56 t, reinforcement ratio 104 kg/m3
 

Information for design approver:
Loads: 0056-0555, calculation: 0056-1168.V00

Soil condition to be fulfilled:
Assumed characteristic soil parameters: friction angle 30° or undrained shear strength 70 KN/m².
Min. density of soil 18 / 8 KN/m³, density of back filling 18 / 8 KN/m³.
Weight of backfilling is included in stability and shall not be removed.
Max. ground water level: 2.86 m under terrain
No drainage required.
Required rotational stiffness: min. 40 GNm/rad according to load report 0056-0555
Max. allowable tilting of the foundation due to permanent settlements: 3 mm/m
Max. plastic design soil pressure: 230 KN/m², constant over substitute area, with a
PSF of 1.1 on wind, 0.9 on tower weight and backfilling, 1.0 on foundation weight
Max. elastic soil pressure 258 KN/m² with PSF equal to 1.0 for all loads.
Soil investigations at the site shall be in accordance with EN 1997-1:2004, section 2-4, and must show 
compliance with the design assumption.

Specifications:
All works carried out acc. to EN 1992-1-1/AC:2010 Design of Concrete Structures, EN 1997-1/AC:2009"
Geotechnical Design, general rules, EN 1997-2/AC:2010 Geotechnical Design, investigation and testing.
General description: 0005-8491.  Design life time: 20 years.

Anchor cage, approval drawing 0056-1180.V00:
The anchor cage incl. adjustment feet is provided by Vestas as loose parts or assembled.
The anchor cage shall be set upon the blinding layer and adjusted to the correct position vertically and
horizontally by using the adjustment feet at the lower flange.  During casting, which must be
done simultaneously inside and outside the cage, great care must be taken to ensure that
the cage does not displace and that the lower flange is in full contact with compacted
concrete, below and above flange.  Max. vertical deviation after concreting +/- 4 mm.
Weight of anchor cage, app. 13000 kg total.
Anchors shall be post tensioned according to approval drawing 0056-1180.V00

Concrete:
Concrete works acc. to EN 13670:2009 "Execution of concrete structures".
The concrete must be composed, mixed and prepared according to EN 206-1 in the strength
class: C30/37 for plate, C45/55 for pedestal.  Exposure class: XC4 / XD1 / XS1 / XF3 / XA1
Maximum aggregate size in the area of the bottom and top reinforcement: 16mm (in other areas max. 32mm)  
Blinding layer min. 100 mm.
Low-creeping and low-shrink concrete for exterior buildings units, low heat of hydration
Min. required density of concrete due to stability: 2200 kg/m3.
Covering: Cnom = 60 mm against form work or blinding layer, Cnom = 110 mm against soil (no formwork).
Concrete quality control according to EN 206-1.

Reinforcement:
Steel bars S500 ductility class B or C according to EN 10080 with min Fyk = 500 N/mm².

Grout:
Non-shrink grout, min. compression strength C90/105
Min. compression strength at time of post tension 76 N/mm² and after 1 day: 10 N/mm².
Post tension force: 466 KN equal to 57% of Fuk for the Gr 10.9 anchors and an elongation of 7.4 to 8.6 mm.

Cable conduits (PVC tubes) - NOT a Vestas delivery:
See general discription in "Switchgear installation vs foundation tubes" 0017-5653.
See site specific cable layout for actual number and size of conduits. 

Earthing:
See "Vestas Earthing System", esp. description 0019-2575 "Earthing on anchor cage foundation"
incl. copper conductors, bolts, nuts and washers delivered with the anchor cage.

Reinforcement Cut and Bending List: 0056-1173

Radial bars, bottom part:
1.1   26  pcs. Ø28 x 9140 mm, through anchors.
1.2   26  pcs. Ø28 x 8663 mm, through anchors.
1.3   52  pcs. Ø28 x 8150 mm, through anchors.
1.4   104 pcs. Ø28 x 7488 mm, outside anchors.
1.5   208 pcs. Ø16 x 1331 mm, outside anchors.
1.6   104 pcs. Ø28 x 4937 mm, above 1.1-1.3.

Radial bars, top part:
2.1   26  pcs. Ø25 x 9320 mm, through anchors.
2.2   26  pcs. Ø25 x 8844 mm, through anchors.
2.3   52  pcs. Ø25 x 8331 mm, through anchors.
2.4   104 pcs. Ø25 x 7697 mm, outside anchors.
2.5   208 pcs. Ø16 x 1542 mm, outside anchors.
2.6   104 pcs. Ø25 x 5191 mm, below 2.1-2.3.

Concentric bars outside anchors, bottom part:
3.1   ø25 ring Ø4446, 3 pcs. L=5670 mm, outer ring no. 1.
3.45  ø25 ring Ø18886, 6 pcs. L=10903 mm, outer ring no. 45.
See table in Cut & Bending List.

Concentric bars outside anchors, top part:
4.1   ø25 ring Ø4446, 3 pcs. L=6124 mm, outer ring no. 1.
4.43  ø25 ring Ø18946, 6 pcs. L=11389 mm, outer ring no. 43.
See table in Cut & Bending List.

Concentric bars inside anchors, bottom part, 1 layer below and 1 layer above pos 1:
5.1   ø25 ring Ø1225, 2 x 1 = 2 pcs. L=4837 mm, ring no. 1.
5.10  ø25 ring Ø3557,  2 x 2 = 4 pcs. L=6576 mm, ring no. 10.
5.i   ø25 ring Ø966 + 259 * i, i = 1-10, ring no. i.  Total number of rings: 20.  See Cut & Bending list.

Concentric bars inside anchors, top part, 1 layer above pos 2:
6.1   ø25 ring Ø1225, 1 x 1 = 1 pcs. L=5260 mm, ring no. 1.
6.9   ø25 ring Ø3557, 1 x 3 = 3 pcs. L=5137 mm, ring no. 9.
6.i   ø25 ring Ø934 + 292 * i, i = 1-9, ring no. i.  Total number of rings: 9.  See Cut & Bending list.

Vertical bars at edge
7.1   416 pcs ø20 x 1127 mm, vertical bars at outer edge.
7.2   3 rings ø16 x Ø19264, 3 x 6 = 18 pcs L=10647 mm, horizontal rings at outer edge (at pos. 7.1).

Shear locks and hair pins - see Cut and Bending list for correct lengths
8.1   52  pcs ø25 x 2894 mm, shear locks inside anchor cage (zone 1) - C-shaped.
8.2   240 pcs ø25 x approx. 4755 mm (mean value), shear locks in punching zone (zone 2).
8.3   314 pcs ø16 x approx. 2778 mm (mean value), shear locks in shear zone (zone 3).
8.4   240 pcs ø25 x approx. 2850 mm (mean value), hair pins for all zone 2.
8.5   314 pcs ø16 x approx. 1471 mm (mean value), hair pins for zone 3.

Vertical bars and bows in pedestal
9.1   104 pcs ø25 x 1480 mm, vertical bar outside anchors.
9.2   26  pcs ø25 x 1480 mm, vertical bar inside anchors.
9.3   104 pcs ø16 x 1715 mm, outer bows, see Cut & Bending list.
9.4   104 pcs ø16 x 1716 mm, inner bows, see Cut & Bending list.

Horizontal rings in pedestal
10.1    6 rings ø16 x Ø5397, 6 x 3 = 18 pcs L=6452 mm, at outer vertical bars pos 9.1.
10.2    4 rings ø16 x Ø2400, 4 x 1 = 4  pcs L=8340 mm, at inner vertical bars pos 9.2.
10.3.1  1 ring  ø25 x Ø5349, 1 x 3 = 3  pcs L=7013 mm, ring 1 under bow pos 9.3.
10.3.2  1 ring  ø25 x Ø5094, 1 x 3 = 3  pcs L=6746 mm, ring 2 under bow pos 9.3.
10.3.3  1 ring  ø25 x Ø4838, 1 x 3 = 3  pcs L=6478 mm, ring 3 under bow pos 9.3.
10.3.4  1 ring  ø25 x Ø4583, 1 x 3 = 3  pcs L=6211 mm, ring 4 under bow pos 9.3.
10.4.1  1 ring  ø25 x Ø3217, 1 x 2 = 2  pcs L=6465 mm, ring 1 under bow pos 9.4.
10.4.2  1 ring  ø25 x Ø2961, 1 x 2 = 2  pcs L=6062 mm, ring 2 under bow pos 9.4.
10.4.3  1 ring  ø25 x Ø2704, 1 x 2 = 2  pcs L=5660 mm, ring 3 under bow pos 9.4.
10.4.4  1 ring  ø25 x Ø2448, 1 x 2 = 2  pcs L=5257 mm, ring 4 under bow pos 9.4.

Hooks under grout trench (splitting bars)
11.1   156 pcs ø25 x 3489 mm, bended 184.4 deg., see Cut & Bending list.

Z-Bars under the anchor flange
12.1   104 pcs ø12 x 2320 mm, under base flange, see Cut & Bending list for detailed geometry.
12.2   1 ring  ø12 x Ø5388, 1 x 3 = 3 pcs. L=6063mm, ring placed on Z-bows pos. 12.1.
12.3   1 ring  ø12 x Ø4516, 1 x 3 = 3 pcs. L=5149mm, ring placed on Z-bows pos. 12.1.

Shrinkage mesh, cut to match cable conduits and adjustment feet
13.1 ø2441 mm top reinforcement mesh ø10 / 150 mm or equivalent with min. 524 mm²/m
13.2 ø5388 mm bottom reinforcement mesh ø10 / 150 mm or equivalent with min 524 mm²/m

Tolerances:
All non specified tolerances: +/- 10 mm

Remarks:
Dimensions in mm.  Reinforcement shall be tied with steel wire per 500 mm minimum, no welding permitted.
The anchor cage is rotated to place the door in the right direction.
Basic anchorage length for C30/37: Lb = 35.74 x Ø for good conditions.
Basic anchorage length for C30/37: Lb = 51.06 x Ø for other conditions.
Lap length: Ls = 1.4 x Lb.  Bending diameters: 7 x Ø for Ø >= 20 mm, 4 x Ø for Ø < 20 mm.
All overlap of bars shall be staggered.

Bonding- and overlap lengths, bending diameters:
Size    Anchor    Overlap    Bending Ø    Remark
Ø28        922      1290        n.a.         Bottom radial bar (pos 1)
Ø25       1129      1581        450          Top radial bar (pos 2)
Ø25        724      1014        175          Bottom concentric ring outside anchors (pos 3)
Ø25       1049      1468        175          Top concentric ring outside anchors (pos 4)
Ø25        706       988        175          Bottom concentric ring inside anchors (pos 5)
Ø25       1008      1412        175          Top concentric ring inside anchors (pos 6)
Ø16        572       801         64          Concentric ring in pedestal (pos 10)
Ø16        400       560         64          Rings at foundation edge (pos 7.2)
Blinding layer 33 m3, concrete 477 m3, grout 1.3 m3, reinforcement 50 t, reinforcement ratio 105 kg/m3
 
 

10.1

Zone 1  C-shape �n�25 Zone 2 �n�25 Zone 3 �n�16

 
Number

 
Pos.

C-shape
Height

 
Number

 
i
Shear locks

Height
Pos. 8.2.i

 
i
Hairpins
Height

Pos. 8.4.i

 
Number

 
i
Shear locks

Height
Pos. 8.3.i

 
i
Hairpins
Height

Pos. 8.5.i

Ring 1 26 8.1.1 2305 16 1 2227 1 1476 54 1 1187 1 593

Ring 2 26 8.1.2 2305 20 2 2179 2 1476 59 2 1060 2 593

Ring 3 - - 24 3 2038 3 1476 63 3 934 3 593

Ring 4 - - 28 4 1896 4 1476 67 4 808 4 593

Ring 5 - - 32 5 1754 5 1476 71 5 681 5 593

Ring 6 - - 36 6 1613 6 1476 0 - - - -

Ring 7 - - 40 7 1471 7 1412 0 - - - -

Ring 8
 

- - 44 8 1330 8 1270 0 - - - -

Ring 9 - - 0 - - - - 0 - - - -

Ring 10 - - 0 - - - - 0 - - - -

Before tower installation: After tower installation:

C45/55

C30/37

0.5%

Grout
C90/105

>=2%

Topview: Piping detail at the pedestal
All cable outlets must be aligned with the Main Axis 
within the outlet area

Main Axis

Y-Axis

Reinforcement bottom:
Pos. 1.1 to 1.5, 3 and 5.
1:80

1.5

1.4

1.2

1.3

1.1

Reinforcement top:
Pos. 2.1 to 2.5, 4 and 6.
1:80

2.5

2.4

2.2

2.3

2.1

Cross section:
B-B
Pos. 7 and 8.
1:80

7.1

Width<=941

Width<=834

2.1 2.4

1.1

1.4

9.2

9.1

10.1

10.2

4.1

6.1

5.1

3.1

7.1

13.1

Detail of radial reinforcement
at the bottom flange

Cross section:
A-A
1:30

-2.860-3.150

11.1

Main Axis

1.6

High pressure water jet 
cleaning before grouting

2.6

Y-Axis

8.3.1

Cold joint with rough surface

8.1.2

8.1.1

Detail A

Detail A

For the
cables

Template flange

Concrete level

0.285

Foam

2.3
2.4

10.1

9.1

Detail of pedestal reinforcement
Pos. 9.1 is bound to pos. 2.4

 

2.1

2.2

11.1

2.6

10.2

10.3.1

10.3.2

10.3.3

10.4.310.4.2

9.3

9.4 10.4.1

Concrete level

T-Flange

25x45�$�

High pressure water jet 
cleaning before grouting

0.285

Sealant (Optional)

Adjustment feet

1.4

1.3

1.2

1.1

1.6

8.1.2
8.1.1

8.2 to 8.3.i

Shear lock and hairpin

8.4 to 8.5.i

Blinding 
layer

-3.310

Cross section:
C-C

Cable trench

See site specific
cable layout

Foundation side view:
-2.860

Groundwater level: -2.8600.285 -0.46 -2.06

-3.150

Groundlevel: 0.000

Foundation top view:

Possible
door position

Possible
door position

8.1.1 and 8.1.2

C-shape
Number and height of C-shaped bars, shear locks and hair pins (see also Cut and Bending list)

10.2

VESTAS PROPRIETARY NOTICE: This document contains valuable confidential information of Vestas Wind Systems A/S. It is protected by copyright law as an unpublished work. Vestas reserves all patent, copyright, trade secret, and 
other proprietary rights to it. The information in this document may not be used, reproduced, or disclosed except if and to the extent rights are expressly granted by Vestas in writing and subject to applicable conditions. Vestas 
disclaims all warranties except as expressly granted by written agreement and is not responsible for unauthorized uses, for which it may pursue legal remedies against responsible parties.
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