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Foreword 
 

 

NOTE: This foreword is introductory only and is not part of American National Standard FM 2510. 
 

This standard is intended to be used to evaluate the components and performance of flood mitigation equipment. 

 

This American National Standard has been developed by the canvass method of standards development of the American National 

Standards Institute (ANSI). FM Approvals is an ANSI-accredited standards developing organization (SDO). 

 

Approval of an American National Standard requires verification by ANSI that the principles of openness and due process have been 

followed and that a consensus of those directly and materially affected by the standard has been achieved. Consensus requires that all 

views and objections be considered, and that a concerted effort be made toward their resolution. Consensus is established when, in the 

judgment of the ANSI Board of Standards Review, substantial agreement has been reached. 

 

The American National Standards Institute does not develop standards nor will it in any circumstances give an interpretation of any 

American National Standard. Requests for interpretations of this test standard shall be addressed to FM Approvals.  

 

ANSI regulations require that this American National Standard shall be revised, reaffirmed or withdrawn within five years of the date 

of publication. 

 
FM Approvals 

1151 Boston-Providence Turnpike 

P. O. Box 9102 

Norwood, MA 02062 

U. S. A. 

 

Phone: 781-762-4300 

Fax: 781-762-9375 

E-mail: Approvals@fmglobal.com 

 

 



 

 

Table of Contents 
1. INTRODUCTION ................................................................................................................................................................1 

1.1 Purpose...........................................................................................................................................................................1 
1.2 Scope..............................................................................................................................................................................1 
1.3 Basis for Requirements ..................................................................................................................................................2 
1.4 Basis for ANSI Specification .........................................................................................................................................2 
1.5 System of Units ..............................................................................................................................................................2 
1.6 Normative References ....................................................................................................................................................3 
1.7 Definitions .....................................................................................................................................................................3 

2. GENERAL INFORMATION ..............................................................................................................................................8 
2.1 Product Information .......................................................................................................................................................8 
2.2 Application Requirements..............................................................................................................................................8 
2.3 Requirements for Samples for Examination ..................................................................................................................9 

3. GENERAL REQUIREMENTS .........................................................................................................................................10 
3.1 Review of Documentation ...........................................................................................................................................10 
3.2 Physical or Structural Construction Features ...............................................................................................................10 

3.2.1 Flood Barriers for Opening Barrier and Perimeter Barrier Applications ............................................................10 
3.2.2 Flood Mitigation Valves .....................................................................................................................................10 
3.2.3 Flood Mitigation Pumps .....................................................................................................................................11 

3.3 Post-Installation Checklist ...........................................................................................................................................16 
3.4 Components .................................................................................................................................................................17 
3.5 Markings ......................................................................................................................................................................17 
3.6 Manufacturer's Design, Installation, Operation, and Maintenance Manual .................................................................18 
3.7 Calibration ...................................................................................................................................................................18 
3.8 Test Facilities ...............................................................................................................................................................19 
3.9 Tolerances ....................................................................................................................................................................19 

4. PERFORMANCE REQUIREMENTS .............................................................................................................................20 
4.1 General Component and Materials Testing – Flood Mitigation Equipment ................................................................20 

4.1.1 Examination ........................................................................................................................................................20 
4.1.2 Hydrostatic Test Strength....................................................................................................................................20 
4.1.3 System Leakage Test ..........................................................................................................................................21 
4.1.4 Component Durability - Cycling.........................................................................................................................21 
4.1.5 Vibration Resistance ...........................................................................................................................................21 
4.1.6 Impact and Wear Resistance ...............................................................................................................................22 
4.1.7 Salt Spray Corrosion – Residue Build-Up ..........................................................................................................22 
4.1.8 Tensile Strength, Ultimate Elongation, and Tensile Set Tests ............................................................................23 
4.1.9 Accelerated Aging Test.......................................................................................................................................23 
4.1.10 Compression Set Test .........................................................................................................................................24 
4.1.11 Ultraviolet Light and Water Test ........................................................................................................................24 
4.1.12 Air-Oven Aging Tests of Nonmetallic Components and Gasket Adhesives.......................................................25 
4.1.13 Environmental Corrosion Resistance (Barriers/Components which are Exposed to Environmental Conditions 

when Stored or Not in Use).................................................................................................................................25 
4.1.14 Extreme Temperatures Operation (Barriers/Components which are Exposed to Environmental Conditions when 

Stored or Not in Use) ..........................................................................................................................................26 
4.1.15 Abrasion Resistance (Flood Barriers for Perimeter Barrier Applications)..........................................................26 
4.1.16 Hail Resistance (Flood Barriers for Perimeter Barrier Applications) .................................................................27 
4.1.17 Tear and Puncture Resistance Test (Flood Barriers for Perimeter Barrier Applications) ...................................27 

4.2 Performance Testing - Flood Barriers for Perimeter Barrier Applications ..................................................................27 
4.2.1 Deployment .........................................................................................................................................................28 
4.2.2 Hydrostatic Load.................................................................................................................................................30 
4.2.3 Wave-Induced Hydrodynamic Load ...................................................................................................................30 
4.2.4 Overtopping ........................................................................................................................................................31 
4.2.5 Debris Impact Test ..............................................................................................................................................32 
4.2.6 Current Test ........................................................................................................................................................34 

4.3 Performance Testing – Flood Barriers for Opening Barrier Applications ...................................................................34 



 

 

4.3.1 Pre-Deployment Installation Configurations ......................................................................................................35 
4.3.2 Deployment .........................................................................................................................................................36 
4.3.3 Hydrostatic Load Test .........................................................................................................................................37 
4.3.4 Dynamic Impact Load Tests ...............................................................................................................................37 

4.4 Performance Testing – Flood Mitigation Valves .........................................................................................................39 
4.4.1 Examination ........................................................................................................................................................39 
4.4.2 Debris Passage ....................................................................................................................................................39 
4.4.3 Watertightness ....................................................................................................................................................40 
4.4.4 Pressure Loss ......................................................................................................................................................40 
4.4.5 Aging ..................................................................................................................................................................41 

4.5 Performance Testing – Penetration Sealing Devices ...................................................................................................41 
4.5.1 Examination ........................................................................................................................................................41 
4.5.2 Hydrostatic Pressure Leakage Test .....................................................................................................................41 
4.5.3 Low Temperature and Impact Resistance ...........................................................................................................42 
4.5.4 Aging ..................................................................................................................................................................42 
4.5.5 Cable Retention Test ...........................................................................................................................................43 

4.6 Performance Testing - Flood Mitigation Pumps ..........................................................................................................43 
4.6.1 Examination ........................................................................................................................................................43 
4.6.2 Debris Clearance/ Solids Handling Capability....................................................................................................43 
4.6.3 Pump Performance Testing .................................................................................................................................44 
4.6.4 Endurance Test ...................................................................................................................................................44 
4.6.5 Endurance Test – Pump Package ........................................................................................................................45 
4.6.6 Hydrostatic Strength ...........................................................................................................................................45 
4.6.7 On/Off Switch Durability - Cycling ....................................................................................................................45 
4.6.8 Voltage Variation & Temperature Extremes ......................................................................................................46 
4.6.9 Dielectric Withstand ...........................................................................................................................................46 

4.7 Additional Tests ...........................................................................................................................................................47 

5. BIBLIOGRAPHY ...............................................................................................................................................................48 

APPENDIX A: Tolerances ......................................................................................................................................................49 

APPENDIX B: USACE Coastal and Hydraulics Laboratory Test Facility Description....................................................50 

APPENDIX C:  Flood MITIGATION Pump Package Components ...................................................................................52 

APPENDIX D:  Maximum Seepage Rate Allowance - Flood Barriers for Opening Barrier Applications ......................53 

 



September 2020   ANSI/FM 2510 

 

 FM Approvals 1 

1. INTRODUCTION 
 

1.1 Purpose 

 
1.1.1 This standard states the examination and test requirements for flood mitigation equipment for use in riverine, 

tidal, or rainfall/snowmelt related flood conditions. 

 

1.2 Scope 

 

1.2.1 This standard encompasses the design and performance requirements for flood mitigation equipment for use in 

controlling riverine, tidal, or rainfall related flood conditions. Flood mitigation equipment is categorized for 

specific flood protection applications which are designated by: 

 

• Function (permanent or contingent) 

• Operation (active or passive) 

• For flood barriers, the intended application for protection (i.e. opening vs. perimeter) 

 

1.2.2 This standard sets performance requirements for flood mitigation equipment in the following product categories:  

 

• Flood Barriers for Opening Barrier Applications 

• Flood Barriers for Perimeter Barrier Applications 
• Flood Mitigation Valves 

• Flood Mitigation Pumps 

• Penetration Sealing Devices 

 

  1.2.2.1 Flood glazing, as defined in Section 1.7, is considered a type of flood barrier that may be evaluated 

for opening barrier or perimeter barrier applications.  The evaluation of flood glazing shall include the seal made 

between the glazing panel and the structural frame as well as the seal made between the frame and the structural 

opening. 

 

 1.2.2.2 For the purposes of evaluation to this Standard and applying the appropriate protocol, sluice gates, as 

defined in Section 1.7, are considered a type of flood barrier for opening barrier applications. 

 

 1.2.2.3 Penetration sealing devices include products used to seal the area around a surface penetration or the 

area within the penetration itself, the later which includes pipe plugs. 

 

1.2.3 Flood barriers for opening barrier applications are evaluated and tested for quasi-static flood conditions. 

 

1.2.4 Flood barriers for perimeter barrier applications are evaluated and tested for quasi-static and riverine flood 
conditions. 

 

1.2.5 Flood barriers for coastal applications are not included in the scope of this Standard.  Protection from tidal-related 

flood events is included in the scope of the Standard only for applications away from the coast where only quasi-

static flood conditions are present. 

 

1.2.6 Wind loading effects on flood barriers are not included in the scope of the evaluation.  A full engineering analysis 

must be conducted by persons acceptable by the Authorities Having Jurisdiction (AHJ) to determine possible 

wind loading, as well as combined hydrostatic and wind loading, on a barrier structure. 

 

1.2.7 The certification of flood barriers applies only at water levels up to the maximum depth rating, as identified on 

the product label.  Water levels exceeding this amount are outside the scope of this certification. 

 

1.2.8 Flood mitigation pump types included in the scope of this standard consist of submersible and pedestal type sump 

pumps as well as self-priming pumps. 

 

 
 


