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  About us

	■ Founded in 2015, Sinortek is a China-based production organization, certified 
by ISO 9001:2015 and ISO 14001:2015. We supply wind turbine foundation 
components, including long rock anchor bolts and large welded or mounted 
flange rings."
	■ We have a long-term contract with Bureau Veritas for training our QA/

QC teams. We take great pride in our teams' work, ensuring that each item is 
delivered under traceable and reliable quality supervision.
	■ We have successfully supplied complete rock anchor foundation materials, 

including rock anchor bolts, flange rings, tower bolts, formwork, and other related 
steel components, to Nordly Wind Park (67 foundations), Lindesnes Wind Park 
(2 foundations), Hennøy Wind Park (12 foundations), and Tonstad Wind Park 
(51 foundations). Our customer has been highly satisfied with the products we 
delivered."



Anchor Bolt
Our anchor bolts, up to M80 and 23.8m long, are made from high-tensile steel. They are used for rock anchor 
foundations, hybrid rock anchor foundations, or specialized anchor cages. Each bolt is assigned a unique 
identification number, allowing it to be traced through all production processes, including raw material inspection, 
quenching, tempering, peeling, ultrasonic testing, and threading. All procedures follow standards such as ISO 898-
1/2, ISO 468, ISO 965, ISO 10684, and ASTM E562.
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We supply both steel welded flanges and mounted steel/segmented flanges, all meeting the EN1090 EXC2 
performance class. Welding must be verified with ultrasonic testing. The flanges are protected with paint that 
meets offshore painting system standards. For example, we used the Jotun System 1 for our Norway foundation 
projects. We are open to meeting customers' specified standards and requirements.
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A Rock Anchor Foundation is an ideal 
solution for projects with high-quality 
bedrock, using the rock as the primary 
foundation base with a shallow 
concrete cap. It offers significant cost 
savings by reducing the need for 
concrete, rebar, and excavation work, 
cutting construction time by 50%, and 
minimizing environmental impact. 
This method has been successfully 
proven in many projects worldwide."

Rock Anchor Solution

Foundation rings

Rock anchors
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We supply complete inventory for 
rock anchor wind foundation.
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12 Wind Turbines 

Norway

007-18 

THIS MATERIAL IS CONSIDERED PROPRIETARY AND MUST NOT BE COPIED OR 
UTILIZED IN ANY WAY EXCEPT FOR USE ON THIS PROJECT OR WITH OUR 
EXPLICIT PERMISSION. ROCKADAPTER™  CONCEPT IS TRADEMARK PROTECTED 
AND REMAIN THE PROPERTY OF WINDTECHNIQUE AS WITH ALL RIGHTS 
RESERVEDCASE
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RockAdapter™ Foundation

Vestas V136-4.2 MW - 82 m

ENGINEER CONTRACTOR PROJECT

EVALUATION

08-11-2018

01

SITE
Located in the SouthEastern part of Norway.
The site location and wind specifics is assumed to be reflected by the overall 
loading and safety parameters given by Vestas.
The terrain is a typical slopped and weathered rock massive. Individual 
foundation placements are decided during the planning of the windpark and 
adjusted during the construction period, so the design assumptions is fulfilled. 

WIND TURBINE
Vestas V136-4.2 MW - 82 m HH
Tower ID: V136-4.2 mW, Mk3E, IECS, HH82m, GS
All tower and foundation interface parameters, according to Vestas drawing
Document NEU0077-3539.V00 (2018-08-27)

LODING
Loading on top of foundation according to Vestas load document
Document ID: Document 0074-1071 VER 01 (2018-08-15)

SOIL CONDITIONS 
Assumed design load pressure capacity for rock ground = 15 N/mm² 
Rock effective weight = 2700 kg/m³ 
Rock E-modulus = 40000 N/mm²
Rock effective weight angle = 35°
Rock mass must be homogeneous. Minor cracking is acceptable.
No major or open cracking must be closer than 20 m from the foundation. 
The foundation must not be located near a steep slope.
Bouncy from groundwater or local surface water is not an issue. 
However natural draining must be established around the foundation.
Verification of geotechnical parameters and the foundation place must be 
verified by a professional geotechnical company during the building period. 
 
ROCK ANCHORING 
18 pcs 11,8 m and 18 pcs 8,8 m R52 mm threaded anchors in outer ring. 
36 pcs 8,8 m R52 mm threaded anchors in inner ring. Anchor quality 10.9
Every second anchor is shifting length in the outer ring. 
Anchors are mounted into drilled holes in the rock. 
Drilling takes place through the flange after flange mounting and hardening of 
the concrete pedestal. Action agains flange and paint damage is taken.

PRE TENSION
Rock anchors 966 kN applied with load tension (no torque)
Tower bolts pretension according to Vestas 409 kN applied with load tension.

CONCRETE
Type XD3, XF3 (with air entrainment) v/c 0,45 + 4% air 
Strength class - C45/55 (similar NS-EN B45,MF40)
Control class - Normal
Max gravel size - 32 mm
Covering concrete layer - 50 mm, Covering - 7 days
Concrete for levelling must have an addition of 5 kg/m³ macro plast-fiber chips 
(∼ø1x50 mm) for plastic deformation reinforcement (steel chips are not allowed)

SPECIFICATIONS 
IEC-61400-1: Ed3 - Loading and safety
NS/EN 1993-1-1: 2005 - Structural use of steel 
NS/EN 1992-1-1: 2004 - Structural use of concrete
NS/EN 1997-1: 2004 - Geotechnical Design
EN 1537: 2000 - Ground Anchoring
 
REMARKS
All measurement are in mm
Cable tubes and lightning protection not shown , refer to separate drawing
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Hybrid Foundation

rock
soil
concrete

E-mail : wind@cte-sa.com

35780 La Richardais - FRANCE
33, rue du Haut-Chemin

Tél : +33 (0)3.89.66.60.58      Fax : +33 (0)2.23.15.09.10
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Wind turbine foundation

-5585

Gothenburg Wind Farm (Sweden)

SG 6.0-155 T113.5-50A

SM20.01.22

PRELIMINARY DESIGN. NOT FOR CONSTRUCTION.

LOADING:
Machine: SG 6.0-155 T113.5-50A
Design life: 20 years
Reference: D2676795/002, Date: 2021-04-23
Markov matrix: Markov_LR2.1_SG6.6-155(1.5web)_117.5m_PRJ-6144
_Markov_TOWER_Markov_TOWER_My_0.000m

TOWER FLANGE AND BOLTS:
Reference: D2676795/002, Date: 2021-04-23
232 (116x2) M42 (ISO 4032) bars with threaded ends
Total length of the tower bolts adjusted to fit the design: 616 mm

GROUND CONDITIONS:
Bedrock bearing depth: 4 m/BEGS
Homogeneous rock with no major cracking
Design bearing resistance: 10.0 MPa
Rock specific weight: 26.0 kN/m3
Rock modulus of elasticity: 20.0 GPa
Rock effective apex angle: 80.0 deg
Grout-rock design bond strength: 1.2 MPa
Without buoyancy (drainage may be needed)

ROCK ANCHORS:
2 x 28 threaded bolts
Nominal diameter: 76 mm
Stress area: 4536 mm2
Yield strength: 900 MPa
Ultimate strength: 1000 MPa
Free length: 8.0 m
Bond length: 6.0 m
Total length: 14.2 m
Grouting C40/50
Borehole diameter: 180 mm
Double corrosion protection

ADAPTER RING:
Steel S355-NL
Thickness: 150 mm
Inner diameter: 3610.0 mm
Outer diameter: 5290.0 mm
Split into 4 segments
6 levelling feet per segment
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DESIGN QUANTITIES ESTIMATION:
Concrete B50: 19 m3
Concrete B40: 159 m3
Grout B85: 1900 dm3
Reinforcement K500B: 2.5 t
Rock anchors: 2 x 28 threaded bars Dn 76 mm - Grade 10.9, 14.2 m
Adapter ring S355-NL: 13.8 t
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FOUNDATION PRE-DESIGN

	▶ Environmental reduction for the reinforcement 
Kg Co2-e/ton - 65%
	▶ Environmental reduction of concrete 

Kg Co2-e/m3 - 50%
	▶ Reduction the construction time by - 50%
	▶ Total reduction of the construction cost off-25-30%

A hybrid rock foundation is a highly cost-effective and reliable solution for locations where there 
is a certain distance between the foundation level and the bedrock. It is adaptable to varying 
bearing depths and also requires high-quality rock.



Our Work



Reference
RockAdapter: Lindesness Norway 2 Turbines: Vestas V112
RockAdapter: Hennøy Norway 12 Turbines: Vestas V136
RockAdapter: Sandhaugen Norway 4 Turbines: Siemens SWT-
130
RockAdapter: Tonstad Norway 51 Turbines: Siemens SWR-142
RockAdapter: Kvitfjell Norway 67 Turbines: Siemens SWT-130
RockAdapter: Skomakerfjellet Norway 4 Turbines: Vestas V112
RockAdapter Hybrid: Raggovidda Norway 12 Turbines: 
Siemens 3.0 MW
AdapTech: Kattorp Swe den: Vestas V90
AdapTech: Furulund Sweden: Vestas V90
AdapTech: Bårstad Sweden: Vestas V90
AdapTech: Frotorp Sweden: Vestas V90
AdapTech: Bondegårde Sweden: Vestas V90
AdapTech: Storungs Verk Sweden: Vestas V90
AdapTech: Karstorp Sweden: Vestas V90
AdapTech: Elvingsgården Sweden: Vestas V90
AdapTech: Kilagården Sweden: Vestas V90
AdapTech: Stengrinde Sweden: Vestas V90
AdapTech: St Beddinge Sweden: Vestas V90
AdapTech: Skepared Sweden: Vestas V90
RockAdapter: Östergötland Sweden: Wind World WW50
AdapTech: Kroken Sweden: Vestas V90
AdapTech: Fole Sweden: Vestas V90
RockAdapter: Lista Vindpark Norway :Siemens 2.3 MW
AdapTech: Härjevad Sweden: Vestas V90
AdapTech: Stavhälla Sweden: Vestas V90
RockAdapter: Tolvmansstegen Sweden: Vestas V90

AdapTech: Fåleberg Swden: Gamesa G90
AdapTech: Järnmunderöd Sweden: Vestas V90
AdapTech: Hyringa Swden: Vestas V90
AdapTech: Väby Swden: Vestas V90
AdapTech: Betåsberget Sweden: Vestas V90
AdapTech: Södervidinge Sweden: Vestas V90
AdapTech: Räppling Sweden: Vestas V90
AdapTech: Halmstadgården Sweden: Vestas V90
AdapTech: Sallerup Sweden: Vestas V90
RockAdapter: Hedboberget Sweden: Vestas V90
RockAdapter: Nygårdsfjell II Norway: Siemens 2.3 MW
RockAdapter: Granberget II Sweden: Vestas V90
StarFoundation: Bondöen Sweden: Nordex N90
RockAdapter: Röberget Sweden: Vestas V90
RockAdapter: Fjelberget Sweden: Vestas V90
RockAdapter: Granberget I Sweden: Vestas V90
RockAdapter: Mungseröd Sweden: Vestas NM72
RockAdapter: Aapua Sweden: Vestas NM82
RockAdapter: Narvik Norway: Bonus 2.3 MW
RockAdapter: Åland Sweden: Vestas V47
StarFoundation: Paldiski Estonia: Nordex N90
RockAdapter: Paldiski Estonia: Nordex N90
RockAdapter: Faroe Island: Vestas V47
RockAdapter: Sanhaugen Testfelt: GE Wind 1.5s
StarFoundation: Høvsøre; Nordex 3-4 MW prototype
StarFoundation: Bornholm: Nordex N60
StarFoundation: Vindkraftverk Assmåsa; Tacke TW1.5s
StarFoundation: Filskov Mark: Nordex N60
RockAdapter: Murmansk: Wincon W200

sinortek.com  info@sinortekchina.com

Contact
James He
Business and Production Manager
 
+86 137 0648 4054
james.he@sinortekchina.com

Stein Egil Bore
Product and Logistics Manager

0047-95783268/+86 137 8066 8131
stein@sinortekchina.com


