
Failure of rooftop equipment may occur during high-wind events. 
Such failures may expose building interiors to serious water damage.   

To help minimize this potential source of water damage, consider 
securing rooftop equipment as recommended in this guide. 

 

Introduction 
Surviving high wind events with reduced property loss begins with maintaining the integrity of the building 

envelope. Any failure of the roof, glazing or cladding may allow storm water to enter the building. Experience 

shows that once water gets in, the potential for significant property damage and business interruption may 

begin. 

Time taken to evaluate and improve the securement of rooftop equipment can be time well spent. This 

applies to both the design of new buildings and the upgrade of existing buildings. Failure of rooftop 

equipment is a common outcome of high-wind events. Rooftop equipment failure may open points for water 

entry into the building and become sources of wind-borne debris that may cause further damage to the 

building envelope. 

Discussion 
Rooftop equipment often forms an integral part of the building envelope. Air intakes and exhaust fans cover 

large openings in the building envelope. If forced from their curbs, the unprotected opening that remains may 

allow significant quantities of water to enter.  

Equipment dislodged by wind can also become wind-borne debris that may damage the roof cover, skylights, 

or other building envelope features. 

Satellite dishes, lightning protection systems, electrical conduit, and piping may also become significant 

sources of damage to the roof cover and other building envelope features. 

 

RiskTopics 
Guide to securing rooftop equipment to resist wind loads 
 



    

Wind damage to rooftop equipment                                   Roof cover damage from rooftop equipment 

Photo source: left – Tom Hall, The Zurich Services Corporation, right - FEMA 

Guidance 
Evaluate each piece of rooftop equipment to verify sufficient securement is provided against wind loads. For 

new buildings or new equipment on existing buildings, plans should be prepared that provide specific 

guidance for the appropriate securement of equipment. Where connections are engineered, consider 

following the guidelines of ASCE 7 (see References). 

1. Small rooftop equipment – secure equipment to curbs: Secure small roof top equipment such as stacks, 

exhaust fans and air intakes to resist the wind loads in accordance with one of the following:  

a) ASCE 7  

b) FEMA guide "Attachment of Rooftop Equipment in High-Wind Regions" (see Reference 3) 

 

 

 

 

 

         Inappropriate securement                                                        More appropriate securement 

         Photo source: FEMA 

 

2. Small rooftop equipment – securing exhaust fan cowlings:  Secure fan cowlings with wire rope to the roof 

deck or the equipment curb.  
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         Wind damage to fan cowling             Fan and cowling secured with wire rope 

         Photo source: FEMA 

 

3. Goose necks:  Secure goose-neck relief air hoods to resist the wind loads in accordance with one of the 

following:  

a) ASCE 7 (see Reference 1) 

b) FEMA guide “Attachment of Rooftop Equipment in High-Wind Regions” (see Reference 3) 

4. Air conditioning condensers: Secure air conditioning condensers and similar equipment with straps 

fastened to the stand, curb, or roof deck. 

 

 

 

 

   

 

       Limited attachment to unsecured                   Limited attachment to stand           Better secured, two straps, 2 screws 

       wood blocking                                                                                                     desirable per strap connection  

      Photo source: Rich Gallagher, The Zurich Services Corporation (left and center), FEMA (right) 
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5. Rooftop ductwork: Avoid exposed rooftop ductwork. Locate ductwork within the building, mechanical 

penthouse, or reinforced concrete or reinforced concrete masonry unit enclosure.  

 

 

 

 

 

       Exposed rooftop duct system                                                         Duct system installed under roof cover 

       Photo source: Rich Gallagher, The Zurich Services Corporation 

6. Lightning protection systems: Arrange lightning protection systems in accordance with the FEMA 

guide "Rooftop Attachment of Lightning Protection Systems in High-Wind Regions" (see Reference 4) 

  

 

 

 

 

 

 

 

      Air terminal penetrating roof cover                                                          Air terminal screwed to wood nailer 

       Photo source:  FEMA (left), Rich Gallagher, The Zurich Services Corporation (right) 

  

 

 

 

 

 

       Conductor secured with clip adhered to roof cover           Conductor separated from clip after high wind 

       Photo source:  Rich Gallagher, The Zurich Services Corporation (left), FEMA (right) 
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7. Pipe and conduit: Fasten piping and conduit to the building walls or to stands attached to the building 

roof deck or building frame in accordance with the to resist the wind loads of ASCE 7 (see Reference 1).  

 

 

 

 

 

      Conduit on unsecured wood blocking                        Pipe support on stands anchored to concrete deck 

      Photo source: Rich Gallagher, The Zurich Services Corporation 

8. Satellite dishes: Wind emergency action plans should be expanded to include relocating satellite dishes 

inside before any anticipated high-wind event. If the satellite dish frame is not secured to the building, it 

should be relocated inside with the dish. 

 

 

 

 

 

 

       Before high wind event                       After high wind event 

       Photo source: FEMA 

9. Large rooftop equipment: Engineer the connections for large equipment. Secure large rooftop equipment 

such as chillers, cooling towers, and HVAC units to resist the anticipated wind loads per ASCE 7 (see 

Reference 1). 

 

 

 

 

 

 

       Example of large equipment with non-engineered connection 

       Photo source: Rich Gallagher, The Zurich Services Corporation 
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Per the FEMA guide (see Reference 3) “Attachment of Rooftop Equipment in High-Wind Regions”, this 18,000 lb. 

HVAC unit was secured to curb with 16 straps with only one screw per strap. An estimated wind speed between 

85-90 mph dislodged this unit from the roof.  Photo source: FEMA 

 

10. Vibration isolators: Where rooftop equipment uses vibration isolators, verify that isolators include uplift 

securement. 

 

 

 

 

 

 

 

                                Vibration isolator with threaded rod for upward travel limit 

                               Photo source: Rich Gallagher, The Zurich Services Corporation 
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Conclusion 
For either new buildings in the design phase or occupied buildings with existing or planned rooftop 

equipment, take the time to evaluate the anchorage of each and every rooftop feature. 

When rooftop equipment stays in place during high-winds, a significant challenge to the integrity of the 

building envelope and source of water entry into the building may be reduced. 

Remember, once water gets in, the potential for significant property damage and business interruption may 

begin. 
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The information in this publication was compiled from sources believed to be reliable for informational purposes only. All 
sample policies and procedures herein should serve as a guideline, which you can use to create your own policies and 
procedures. We trust that you will customize these samples to reflect your own operations and believe that these samples 
may serve as a helpful platform for this endeavor. Any and all information contained herein is not intended to constitute 
advice (particularly not legal advice). Accordingly, persons requiring advice should consult independent advisors when 
developing programs and policies. We do not guarantee the accuracy of this information or any results and further assume 
no liability in connection with this publication and sample policies and procedures, including any information, methods or 
safety suggestions contained herein. We undertake no obligation to publicly update or revise any of this information, 
whether to reflect new information, future developments, events or circumstances or otherwise. Moreover, Zurich reminds 
you that this cannot be assumed to contain every acceptable safety and compliance procedure or that additional procedures 
might not be appropriate under the circumstances. The subject matter of this publication is not tied to any specific insurance 
product nor will adopting these policies and procedures ensure coverage under any insurance policy. 
 

© 2021 The Zurich Services Corporation.  All rights reserved. 
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