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Closed Captions



Here, your questions 
won’t get lost and are 
most likely to get 
answered.

Please drop questions Q&A 



• The recording will be 
available to you in ACP’s 
streaming library by the end 
of this week.

• The slides will be shared 
with you in the chat as a 
downloadable pdf.

Today’s Program is Being 
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Poll: Understanding Today’s Audience

What best describes your vantage point for interest in today’s 
program?

Owner/Operator
Contractor
Engineer
Other
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Recommended Practices for Onshore Wind 
Turbine Foundation Maintenance (RP 401) 

• Purpose: Provide detailed recommendations for 
inspection, maintenance and repair of wind turbine 
foundations. 

• Working Group Members:
• Jesse Tarr – Wind Secure
• Wesley Karras – Barr Engineering
• Coral Rodriguez – RWE
• Ron Grife – Leeward Renewable Energy (Chair)

• Link: https://cleanpower.org/resources/recommended-
practices-for-onshore-wind-turbine-foundation-
maintenance/



RP 401 Update

• Background: Initial release AWEA Operation and 
Maintenance Recommended Practices May 6, 
2013

• Incorporate Needed Updates: Many small 
changes to maintenance recommendations since 
the original release as practitioners get more 
experience.

• Increase Background Material: Current RP401 
has all the basic information.  The objective of 
adding more background material is to educate 
maintainers (operations and engineering) on the 
reasons why specific maintenance activities are 
needed.

Avoid this!



Definitions (Section 3)
Diagram for gravity-based foundation RP 401 definitions



Functions & Design

Descriptions of foundation designs in 
the wind industry

Example photos



Failure Mode Descriptions (Sections 6.1 – 6.14)

Background of failure mode

Example photos

Recommended action to mitigate



Failure Mode Descriptions (Sections 6.1 – 6.14)

Grout spalling Grout cracking



Failure Mode Descriptions (Sections 6.1 – 6.14)

Pedestal spalling Pedestal cracking



Failure Mode Descriptions (Sections 6.1 – 6.14)

Grout loss under flange Poor grading/backfill loss



Failure Mode Descriptions (Sections 6.1 – 6.14)

Water pooling Soil gapping/cracking



Failure Mode Descriptions (Sections 6.1 – 6.14)

Anchorage zone damage

Foundation out of level



Failure Mode Descriptions (Sections 6.1 – 6.14)
Anchor bolt hardware corrosion

Anchor bolt cover failure

Low/high anchor bolt tension





Scheduled Maintenance (Section 7)



• Above grade visual 
inspections

• Anchor bolt tensioning

• Grout repair

• Anchor bolt tension 
validation (10% testing)

• Anchor bolt ping testing

Maintenance & Repair Methods (Section 8)



• Structural health 
monitoring (SHM)

• Below grade inspections

• Concrete coring

• Engineered repairs

Maintenance & Repair Methods (Section 8)



Poll

Do you believe you can apply the information in RP401 to further 
your knowledge and understanding of wind turbine foundation 
maintenance?

Yes
No 
Not sure yet



Questions?
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Leeward Renewable Energy, 
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Please 
Complete 
Our 
Exit Survey



Thank you!



Functions & Designs (Section 5)

Tensionless tub/P&H Rock anchor



Functions & Designs (Section 5)
Pile supported Foundation mounting part (FMP)

Rock socket



• Anchor bolt covers/corrosion protection

• Anchor bolt tension modification

• Foundation reinforcements
• Collar retrofit, FRP wrap, post-tension cables

Design Changes (Section 9)



• Foundation load changes
• Increase rated power, repowering, component 

upgrades

• High load shutdowns

• Major turbine component failures
• Turbine fires, catastrophic drivetrain failures, blade 

failures, tower blade strike, PMT failure incl. fires

• Irregular turbine operation and events
• Loss of grid power, extreme weather events, extreme 

and fatigue load considerations

Operating Loads (Section 10)



Appendix A: Failure modes, their effects, and recommended actions
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Appendix A: Failure modes, their effects, and recommended actions
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