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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Pol icy  Adopted by N F P A  Board of Directors  on  December  3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that t[ae tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licens ing  Prov i s ion  - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adopt ion  by Reference  - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adopt ion  by T r a n s c r i p t i o n  - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

All other rights, including the right to vend, are retained by NFPA. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement o n  N F P A  Procedures  

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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Origin end Development of NFPA 1932 
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NFPA 1932 

Standard on 

Use, Maintenance, and Service Testing of 

Fire Department Ground Ladders 

1984 Edition 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates explanatory material on that 
paragraph in Appendix A. 

Chapter 1 Administration 

Bedded Position. The position in which fly section(s) 
of extension ladders are stored in the nonextended posi- 
tion with the pawls resting on a rung of the supporting 
section. 

Butt. The end of the beam placed on the ground, or 
other lower support surface, when ground ladders are in 
the raised position. It may be the lower end of beams, or 
added devices. 

Butt Spurs (Feet). That component of ground lad- 
der support which is in contact with the lower support 
surface to reduce slippage. It may be the lower end of 
beams, or added devic.es. 

Collapsible Ladder. See Folding Ladder. 

Combination Ladder. A ground ladder capable of 
being used both as a step ladder, and single or extension 
ladder. 

1-1 Scope. 
1-1.1" This standard specifies requirements for the use, 
maintenance, inspection, and service testing of fire 
department ground ladders. 

1-1.2" This standard shall apply to all ground ladders 
used by fire departments for rescue, fire fighting opera- 
tions, and training. Fire department ground ladders shall 
not be used for any other purpose. 

1-1.3 The service tests specified in this standard shall be 
the only tests conducted by fire department personnel, or 
other testing personnel, on in-service fire department 
ground ladders. 

1-2" Purpose. 

1-2.1 The purpose of this standard shall be to provide 
reasonable safety for fire fighters and victims during the 
use of fire department ground ladders. 

1-2.2 This standard shall also provide users of fire 
department ground ladders with a means to determine if 
in-service fire department ground ladders are suitable for 
continued service. 

1-3" Definitions. 
Angle of Incl inat ion.  The preferred pitch for por- 

table, non-self-supporting, ground ladders, which is 75 
degrees. 

Approved.* Acceptable to the "authority having 
jurisdiction." 

Authori ty Having Jurisdiction.* The "authority 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment, an in- 
stallation or a procedure. 

Base (Bed) Section. The lowest, or widest, section of 
non-self-supporting ground ladders. 

Design Verification Tests. Tests of the design ladder 
structure, and components thereof. The design verif- 
ication tests are the responsibility of the ladder manu- 
facturer and are only to be performed on new, unused 
ladders. 

Designated Length. The length marked on the lad- 
deF. 

Dogs. See Pawls. 

Extension Ladder. A non-self-supporting ground 
ladder, adjustable in length. It consists of two or more 
sections traveling in guides, brackets, or equivalent so ar- 
ranged as to permit length adjustment. 

Fire Department Ground Ladders. All ground lad- 
ders specifically designed for fire service use that are in 
the possession of a fire department or other fire service 
organization, and that are used for, or intended to be 
used for, rescue, fire fighting operations, or training. 

Fly Section. Upper section(s) of an extonsion ladder. 
The first section above the base section is the first fly sec- 
tion, the second section above the base section is the sec- 
ond fly section, etc. 

Folding Ladder. A single ladder designed so that the 
rungs can be folded or moved in a manner to allow the 
beams to be brought together for storage or carrying pur- 
poses. 

Ground Ladder. Ladders that are not mechanically 
or physically attached permanently to fire apparatus, and 
do not require mechanical power from the apparatus for 
use or operation of the ladder. 

Halyard.  Rope used on extension ladders for the 
purpose of raising fly section(s). A wire cable may be re- 
ferred to as halyard when used on the uppermost fly sec- 
tion(s) of three or four section extension ladders. 

Beam (Side Rail). The main structural side of the 
ground ladder. 

Heat Sensor Label. A label that turns color at a 
preset temperature to indicate heat exposure. 
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In-Service Fire Department Ground Ladders. Any 
fire department ground ladder that meets the re- 
quirements of this standard. 

Inside Ladder Width.  The distance measured from 
the inside edge of one beam to the inside edge of the op- 
posite beam. (See also: Outside Ladder Width.) 

Ladder. A device on which a person climbs for 
ascending or descending. This device consists of two 
beams (side rails) joined at regular intervals by cross 
pieces called rungs on which a person is supported during 
this climb. (See also: Pompier Ladder, an exception to 
this definition. ) 

Ladder Nesting. The procedure whereby ladders of 
different sizes are positioned partially within one another 
to reduce the amount of space required for their storage 
on the apparatus. 

May. This term is used to state a permissive use, or 
an alternative method to a specified requirement. 

Maximum Extended Length. The total length of 
the extension ladder when all fly sections are fully ex- 
tended and pawls engaged. 

Non-Destructive Tests (NDT). A method of testing 
that does not damage the ladder structure, or component 
thereof. 

Outside Ladder Width.  The distance measured 
from the outside edge of one beam to the outside edge of 
the opposite beam, or the widest point of the ladder in- 
cluding staypoles when provided, whichever is greater. 
(See also: Inside Ladder Width. ) 

Pawls. Devices attached to fly section(s) for the pur- 
pose of anchoring fly section(s) when extension ladders 
are used in the extended position. Pawls engage ladder 
rungs near the beams for anchoring purposes. 

Permanent Deformation (Set). That deformation 
remaining in any part of a ladder or its components after 
all test loads have been removed from the ladder. 

Pompier Ladder (Scaling Ladder). A ladder having 
a single beam only with a large hook on top used for scal- 
ing. 

Roof Ladder. A single ladder equipped with hooks 
at the top end of the ladder. 

Rungs. The ladder cross pieces on which a person 
steps while ascending or descending. 

Scaling Ladder. See Pompier Ladder. 

Service Tests. Tests to be performed on a regular 
basis after a ground ladder is in service to determine 
suitability for service. 

Set. See Permanent Deformation. 

Shall. This term indicates a mandatory requirement. 

Should. This term, as used in the Appendix, in- 
dicates a recomendation or that which is advised but not 
required. 

Side Rail. See Beam. 

Single Ladder. A non-self-supporting ground lad- 
der, non-adjustable in length, consisting of only one sec- 
tion. 

Staypoles (Tormentors). Poles attached to each 
beam of the base section of extension ladders and used to 
assist in the raising of the ladder and to help provide sta- 
bility of the raised ladder. 

Tested. Verification of compliance with test re- 
quirements as specified in this standard. 

Test Failure. Failure of the ground ladder structure, 
or components thereof, to pass the required tests. 

Tormentors or Tormentor Poles. See Staypoles. 

Ultimate Failure. Collapse of a ground ladder struc- 
ture, or component thereof. 

Visible Damage. Damage that is clearly evident by 
visual inspection without recourse to optical measuring 
devices. 

Visual Inspection. Inspection by the eye without 
recourse to any optical devices, except prescription 
eyeglasses. May include physical and mechanical ex- 
amination. 

Chapter 2 Ground Ladder Mounting 

2-1 Requirements for All Ground Ladders. 
2-1.1 Ground ladders shall not be forced into brackets 
or slides on fire apparatus. Ground ladder nesting re- 
quirements shall be based on outside ladder width. 

2-1.2 Ground ladders shall be protected to prevent 
movement and abrasion, or other damage to the ground 
ladder while on fire apparatus. 

2-1.3 Side or top mounted ground ladders shall be pro- 
vided with sufficient supports to prevent any sagging or 
distortion. 

9-1.4 Ground ladders mounted internally in fire ap- 
paratus shall be shielded against excessive heat exposure 
from the engine and exhaust system. 

2-1.5 The rollers and other moving parts of the frame 
holding the ground ladders on the apparatus shall be 
lubricated in accordance with the apparatus manufac- 
turer's instructions at least every six months. Prior to re- 
lubricating rollers or moving parts, old lubricant shall be 
removed. If rollers and other moving parts are rusted, 
they shall be brushed with a wire brush and cleaned to 
remove all loose scale, and then painted before 
lubricating. 
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Chapter 3 Use of Ground Ladders 

3-1 Requirements for All Ground Ladders. 
3-1.1 Ground Ladder Loading. 
3-1.1.1 The loads specified in Table 3-1.1 are the max- 
imum loading that shall be on any ground ladder at one 
time. These loads shall not be imposed upon ground lad- 
ders unless the ground ladder is set at the correct angle of 
inclination and secured as specified in this section. The 
load shall be the total weight on the ground ladder in- 
cluding persons, their equipment, and any other weight 
such as a charged fire hose. 

Table 3-1.1 
Ground Ladder Loading 

Maximum 
Type Load in pounds 

Folding ladders 300 
Pompier ladders 300 
Single and roof ladders 750 
All extension ladders 750 

3-1.2 If, in an emergency, ground ladders are used 
other than as specified in this standard, they shall be re- 
moved from service, inspected, and service tested prior to 
further use. 

3-1.3 Damaged ground ladders, or ground ladders 
having defects, shall be removed from service, marked, 
repaired, and service tested prior to further use. 

3-1.4 Ground ladders shall be used for rescue, fire 
fighting operations, and training and shall not be used 
for any other purpose. 

3-1.5 Ground ladders shall not be tied together to pro- 
vide longer units. 

3-1.6 Ground ladder butts shall be placed on a secure 
footing with a firm, level base before using. 

3-1.7 Ground ladders shall not be placed on ice, snow, 
or slippery surfaces unless suitable means to prevent slip- 
ping are employed. 

3-1.8 Ground ladders shall be secured at the base either 
by a fire fighter, or mechanical means, to prevent slip- 
page. 

3-1.9 Ground ladders shall be secured at the top, to 
prevent slippage, by the first person to climb the ladder. 

3-1.10" To provide the optimum combination of load 
carrying and stability, ground ladders shall be set at the 
correct angle of inclination by positioning the base sec- 
tion a horizontal distance from the vertical wall equal to 
¼ the effective working length of the ground ladder, an 
angle of 751A degrees. 

3-1,11 Raised ground ladders shall not be slid along 
cornices or roof edges. 

3-1.12 Ground ladders shall not be "rolled" beam-over- 
beam to reach a new position. 

3-2 Additional Requirements for Extension Ladders 
Only. 

3-2.1 Fly sections of extension ladders shall not be used 
as single ladders unless they have been certified by the 
manufacturer as being suitable for single ladder use. 

3-2.2 Extension ladders shall be used in the fly-up, fly 
away from the building position. Extension ladders shall 
not be used in the fly-under, fly in toward the building 
position. 

3-2.3 Halyards on extension ladders shall be securely 
tied off to the base section before climbing the ground 
ladder. 

3-2.4 Extension ladders shall only be operated from the 
ground or other suitable stationary points. Adjustments 
shall not be made from the top of extension ladders. 

3-2.5 When extension ladders are equipped with 
staypoles, the staypoles shall be placed to act as 
stabilizers, and shall not be placed as to become load 
bearing members under static loading, no one on the lad- 
der, conditions. 

3-3 Additional Requirements for Metal Ground Lad- 
ders Only. 

3-3.1 EXTREME C A U T I O N  shall be used when work- 
ing around charged electrical circuits as metal ground 
ladders conduct electricity. All metal ground ladders 
shall be kept away from power lines. 

3-3.2 The heat sensor labels shall be checked after each 
use of the ladder. If the heat sensor label has changed, 
the ladder shall be removed from service and service 
tested as specified in Chapter 5 of this standard prior to 
further use. 

3-4 Additional Requirements for Wood Ground Lad- 
ders Only. 

3-4.1 EXTREME C A U T I O N  shall be used around 
electrical hazards as wet wood ground ladders can con- 
duct electricity. 

3-4.2 If the protective finish becomes charred or 
blistered, the ladder shall be removed from service and 
service tested as specified in Chapter 5 of this standard 
prior to further use. 

3-4.3 Wood ground ladders not maintained as specified 
in Chapter 4 of this standard shall be removed from ser- 
vice and service tested as specified in Chapter 5 of this 
standard prior to further use. 

3-5 Additional Requirements for Fiberglass Ground 
Ladders Only. 

3-5.1 E X T R E M E  C A U T I O N  shall be used around 
electrical hazards as wet fiberglass ground ladders can 
conduct electricity. 



INSPECTION AND M A I N T E N A N C E  O F  G R O U N D  LADDERS 1932-7 

3-5.2 The heat sensor labels shall be checked after each 
use of the ladder. If the heat sensor label has changed, 
the ladder shall be removed from service and service 
tested as specified in Chapter 5 of this standard prior to 
further use. 

3-5.3 Fiberglass ground ladders that have been sub- 
jected to any sharp impact shall be removed from service 
and service tested as specified in Chapter 5 of this stan- 
dard prior to further use. 

Chapter 4 Inspection and Maintenance 
of Ground Ladders 

4-1 Requirements for All Ground Ladders. 
4-1.1 Ground ladders shall be visually inspected at least 
once every month, and after each usage. 

4-1.2 Visual inspection shall include but not be limited 
tO:  

(a) Heat sensor label on metal and fiberglass ladders, 
and on wood ladders when provided, for change in- 
dicating heat exposure; 

(b) All rungs for snugness and tightness; 

(c) All bolts and rivets for tightness; 

(d) Welds, for any cracks or apparent defects; 

(e) Beams and rungs, for cracks, splintering, breaks, 
gouges, checks, wavy conditions, or deformation; 

(f) Butt spurs, for excessive wear or other defects. 

4-1.3 Any signs of failure during visual inspection shall 
be sufficient cause to remove the ground ladder from ser- 
vice and repair for fire service use or destroy. 

4-1.4 Ground ladders shall be maintained as free of 
moisture as is possible and shall be wiped after being 
sprayed with water or used in the rain. 

4-1.8.3" Wood ground ladders shall be stored away 
from steam pipes, radiators, and out of the direct 
sunlight. 

4-1.8.4" Wood ground ladders shall not be stored in 
areas where humidity is artificially reduced. 

4-1.8.5 Wood ground ladders shall be protected by at 
least two coats of a good quality clear spar varnish, or 
polyurethane varnish. 

4-1.8.6 The varnish finish shall be inspected at least 
every 6 months and redone at least annually, or sooner if 
damage to the finish is noted, to preserve the wood. 

4-1.8.7 If the varnish coating becomes damaged, the 
following procedure shall be conducted to repair the fin- 
ish: 

(a) Remove peeling areas by scraping and sanding 
with sandpaper to remove all the loose or damaged finish, 

(b) Spot prime bare sanded spots with varnish, 

(c) Resand when dry and coat with at least two coats of 
a good quality clear spar varnish, or polyurethane var- 
nish. 

4-1.9 Additional Requirements for Fiberglass Ground 
Ladders Only. 

4-1.9.1" Fiberglass ground ladders shall be stored out 
of direct sunlight. 

4-1.9.2 To restore the surface finish, an occasional ap- 
plication of a good automotive paste wax shall be used. 

4-2 Additional Requirements for Roof Ladders Only. 
4-2.1 These inspection requirements shall be in addi- 
tion to the inspection and maintenance requirements 
specified in Section 4-1 of this chapter. 

4-2.2 Visual inspection shall include an operational 
check of the roof hook assemblies for proper operation. 

4-1.5 Ground ladders shall not be stored in an area 
where they are exposed to the elements. 

4-1.6 Ground ladders shall not be painted except for the 
top and bottom 18 in. of each section for purposes of 
identification or visibility. 

4-1.7 Additional Requirement for Metal Ground Lad- 
ders Only. 
4-1.7.1 To restore the surface finish, an occasional ap- 
plication of a good automotive paste wax shall be used. 

4-1.8 Additional Requirements for Wood Ground 
Ladders Only. 
4-1.8.1 Visual inspection shall include the bolts for 
snugness and tightness without crushing the wood. 

4-1.8.2 When a wood ground ladder develops dark 
streaks in the beams, the ladder shall be removed from 
service and service tested as specified in Chapter 5 of this 
standard prior to further use. 

4-3 Additional Requirements for Extension Ladders 
Only. 
4-3.1 These inspection and maintenance requirements 
shall be in addition to the inspection and maintenance re- 
quirements specified in Section 4-1 of this chapter. 

4-3.2 Visual inspection shall include an operational 
check of the pawl assemblies for proper operation. 

4-3.3* Pawl assemblies shall be kept cleaned and 
lubricated in accordance with manufacturer's instruc- 
tions. 

4-3.4* Pawl torsion springs shall be replaced every 5 
years or sooner if pawl operation appears weak. 

4-3.5 Ladder slide areas shall be kept lubricated in ac- 
cordance with manufacturer's instructions. 

4-3.6 Halyards and wire cables on extension ladders 
shall be replaced when they become frayed or kinked. 



1932-8 USE, MAINTENANCE, AND SERVICE TESTING OF FIRE DEPARTMENT GROUND LADDERS 

4-3.7 Wire rope on 3- and 4-section ladders shall be 
snug, when the ladder is in the bedded position, to ensure 
proper synchronization of  upper  sections during opera- 
tion. 

5-1.7.1 All ground ladders, except pompier  ladders, 
shall be service tested as specified in Section 5-2, Strength 
Service Testing, of  this chapter.  

5-1.7.2 Pompier  ladders shall be service tested as 
specified in Section 5-3 of this chapter.  

Chapter 5 Service Test ing Ground Ladders 

5-1.8 All service test results shall be permanently 
recorded. Minimum information recorded shall be as re- 
quired in Table  5-1.8. 

5-1 Requ i rements  for  All  Ground Ladders. 
5-1.1 Design verification tests specified in NFPA 1931, 
Standard for Design, and Design Verification Tests for 
Ground Ladders, shall N O T  be performed by fire 
departments.  Design verification tests to certify com- 
pliance with NFPA 1931 shall be the responsibility of  the 
ground ladder manufac ture r  only. 

5-1.2 Only the service tests for ground ladders specified 
in this chapter  shall be conducted by fire departments  on 
fire depar tment  ground ladders. 

5-1.2.1" The  fire depar tment  may contract  with an ap- 
proved testing organization to perform the service tests 
specified in this chapter.  

5-1.3" Caution shall be used when performing service 
tests on ground ladders to prevent damage to the ladder, 
or injury to personnel dur ing testing. The  test load shall 
be placed on the ladder in a manner  so as to avoid any 
shocks or any impact  loading. These service tests may re- 
quire the purchase of measuring instruments. 

5-1.4 Personnel involved in service testing shall be com- 
petently trained in the service testing procedures and 
equipment.  Personnel shall be fully cognizant at all times 
of the possibility of  sudden and dramat ic  failure of the 
ground ladder undergoing service testing, and take all 
personal  safety p recau t ions  possible to pro tec t  
themselves. 

5-1.5 Any ground  ladder that  appears to be unser- 
viceable, or bordering on unserviceability, shall be service 
tested or destroyed. 

5-1.6 Any signs of  failure during service testing shall be 
sufficient cause for the ground ladder to be removed from 
service and repaired for fire service use or destroyed. 

5-1.7 All ground ladders shall be service tested on the 
following schedule: 

(a) At least annually, 

(b) At any time a ladder is suspected of  being unsafe, 

(c) After the ladder has been subjected to overloading; 
see Table  3-1.1, 

(d) After the ladder has been subjected to impact  
loading or unusual conditions of  use, 

(e) After heat exposure; see 5-1.9, 5-1.10, and 5-1.11. 

(f) After any deficiencies have been repaired unless the 
only repair was replacing the halyard. 

Table 5-1.8 

Fire Department Ground Ladder Record 

Manufacturer's Ladder Identification Number or Code 
Fire Department Identification (if different) 
Ground Ladder Manufacturer 
Fire Department Company Where Ground Ladder Is A s s i g n e d _  
Date Purchased 
Date Placed in Service 

Type of Ground Ladder 
D Single [] Combination 
[] Roof [] Folding 
[] Extension [] Pompier 
Ladder Construction 
[] Wood [] Solid Beam 
[] Metal [] Truss Beam 
[] Fiberglass 
Heat Sensor Label Check 
Previous Repairs, Reason for Repair, and Date of Repair 
Type of Test, Test Date, and Person(s) Performing Test 
Reason for Test 

Test Results 
Horizontal Bending Test 

Amount of Permanent Deformation 
[] Passed [] Failed 

Hardware Test 
[] Passed [] Failed 

Roof Hook Test 
[] Passed [] Failed 

Pompier Ladder Test 
[] Passed [] Failed 

Hardness Test 
Readings for each Test Point 
[] Passed [] Failed 

Eddy Current Test 
Average of 3 Readings and High Reading for each Test P o i n t _ _  
[] Passed [] Failed 

Liquid Penetrant Test 
Location of Inspection and Results 

Repairs Needed 
Repairs Completed 
Person(s) Performing Repairs 
Date Completed 
Person Signing Record 

5-1.9 Additional Requirements for Metal Ground 
Ladders Only .  

5-1.9.1 Metal ground ladders shall be further tested as 
specified in Section 5-2, Strength Service Testing, of this 
chapter  at least annually. 
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5-1.9.2 Whenever any metal ground ladder has been 
exposed or is suspected of having been exposed to direct 
flame contact, or whenever the heat sensor label has 
changed to indicate heat exposure, the ladder shall be 
service tested as specified in either Section 5-2, Strength 
Service Testing, or Section 5-4, Hardness Service Testing, 
of this chapter. 

5-1.9.2.1 If the ground ladder meets the requirements 
specified in either Section 5-2, Strength Service Testing; 
or Section 5-4, Hardness Service Testing, of this chapter, 
no further service tests shall be mandatory. 

5-1.9.2.2 When the choice of testing method in 5-1.9.2 
is that of Section 5-4, Hardness Service Testing, and the 
ground ladder does not meet the requirements specified 
in Section 5-4, the ladder shall be further service tested as 
specified in Section 5-2, Strength Service Testing, of this 
chapter. 

5-1.9.2.3 If the ground ladder does not meet all the re- 
quirements of Section 5-2, Strength Service Testing, of 
this chapter, the ladder shall be removed from service 
and repaired for fire service use or destroyed. 

5-1.10 Additional Requirements for Wood Ground 
Ladders Only. 
5-1.10.1 Whenever any wood ground ladder has been 
exposed or is suspected of having been exposed to direct 
flame contact, the ladder shall be service tested as 
specified in Section 5-2, Strength Service Testing, of this 
chapter, 

i ~ su~t 

Figure 5 - 2 . 1  

5-2.1.2 Test Procedures for Metal and Fiberglass 
Ground Ladders Only. 

5-2.1.2.1 The ladder shall be loaded with a pre-load of 
350 pounds applied equally to the center span covering 
16 in. each side of the center inclusive. Caution shall be 
exercised whenever applying or removing the weights to 
minimize any impact loading. The load shall be allowed 
to remain for at least one minute, to "set" the ladder 
prior to completing the rest of the test. 

5-2.1.2.2 After removing the pre-load, the distance be- 
tween the bottom edge of each side rail and the surface 
upon which the ladder supports are placed shall be 
measured. All measurements shall be taken at a consis- 
tent location as near as practical to the center of the lad- 
der. 

5-1.11 Additional Requirements for Fiberglass 
Ground Ladders Only. 
5-1.11.1 Whenever any fiberglass ground ladder has 
been exposed or is suspected of having been exposed to 
direct flame contact, or whenever the heat sensor label 
has changed to indicate heat exposure, the ground ladder 
shall be service tested as specified in Section 5-2, Strength 
Service Testing, of this chapter. 

5-2 Strength Service Testing Requirements for All 
Ladders Except Pompier Ladders. 
5-2.1 Horizontal Bending Test. 
5-2.1.1 The ladder shall he positioned for testing and 
tested as shown in Figure 5-2.1. The ladder shall be 
placed in a flat horizontal position supported under the 
first rung from each end of the ladder. Extension and 
combination ladders shall be extended to their maximum 
extended length, with pawls engaged, for this test. The 
test load shall be applied equally to a center span cover- 
ing 16 in. each side of the center inclusive. The test load 
shall be applied to a flat test surface resting on the beams 
in the, center area. The test load shall consist of weight in- 
crements consistent with safety and ease of handling. All 
test loads shall include the weight of the test surface. 

5-2.1.2,3 The ladder shall be loaded with a test load of 
500 pounds applied equally to the center span covering 
16 in. each side of the center inclusive. The test load shall 
remain in place for 5 minutes. 

5-2.1,2.4 The test load shall then be removed and 
distance between the bottom of each side rail and surface 
upon which the ladder supports are placed shall be 
measured. Five minutes shall elapse before conducting 
this measurement after removing the test loads. 

5-2.1,2.5 Differences between measurements taken in 
5-2.1.2.2 and 5-2.1.2.4 shall not exceed ~ in. for ladders 
25 ft in length and under. This difference shall not ex- 
ceed 1 in. for ladders over 25 ft in length. Any ladder that 
does not meet this criteria shall be removed from fire ser- 
vice use and destroyed. 

5-2.1,2.6 There shall be no visible permanent change 
or failure of any hardware. 

5-2.1.3 Test Procedures for Wood Ground Ladders 
Only.  

5-2.1.3.1 The ladder shall be loaded with a test load of 
500 pounds applied equally to a center span covering 16 
in. each side of the center inclusive. The test load shall re- 
main in place for 5 minutes and then removed. 
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5-2.1.3.2 To pass the test, the ladder and all com- 
ponents shall not show ultimate failure. Any ladder that 
does not meet this criteria shall be removed from fire ser- 
vice use and destroyed. 

5-2.2 Additional Requirements for Roof Ladders Only 
Roof Hook Test. 

5-2.2.1 The ladder shall be positioned for testing and 
tested as shown in Figure 5-2.2(a). The ladder shall be 
hung solely by the roof hooks, with the hooks supported 
only by the points of the hooks, in a vertical position from 
a fixture capable of supporting the entire test load and 
weight of the ladder. The ladder shall be secured in such 
a manner to retain the ladder in the test position to pre- 
vent injury to test personnel if the hooks fail during the 
test. 

L~d 
by~ 
the 

~$traint 

Figure 5-2.2(a) 

5-2.2.2 A test load of 1000 pounds shall be placed over 
as many rungs as needed. The test load shall consist of 
weight increments consistent with safety and ease of han- 
dling. 

5-2.2.3 Test load shall be applied for a minimum of one 
minute. 

5-2.2.4 Ladder and roof hook assemblies shall sustain 
this test load with no damage to the structure, and any 
deformation to the hooks shall not exceed 10 degrees, as 
shown in Figure 5-2.2(b). 

o . ; .  

i- \  
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Figure 5-2.2(b) 

5-2.3 Additional Requirements for Extension Ladders 
Only m Hardware Test. 

5-2.3.1 The ladder shall he positioned for testing and 
tested as shown in Figure 5-2.3. The ladder shall be ex- 
tended a minimum of one rung beyond the bedded posi- 
tion. 

5-2.3.2 A test load of 1000 pounds shall be placed on 
the rungs of the fly section. The test load shall consist of 
weight increments consistent with safety and ease of han- 
dling. 

5-2.3.3 Test load shall be applied for a minimum of one 
minute. 

5-2.3.4 Ladders shall sustain this test load with no per- 
manent deformation or other visible weakening of the 
structure. 

5-3 Strength Service Testing Requirements for Pom- 
pier Ladders Only. 

5-3.1 The ladder shall be positioned for testing and 
tested as shown in Figure 5-3.1. The ladder shall be tested 
in the vertical hanging position supported only by its 
hook from a fixture capable of supporting the entire test 
load and weight of the ladder. The ladder shall be 
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Figure 5-2.3 

secured in such a manner  to retain the ladder in the test 
position to prevent injury to test personnel if the hook 
fails during the test. 

5-3.2 A test load of 1000 pounds shall be applied over 
multiple rungs. 

5-3.3 The  ladder shall withstand this test without 
ultimate failure. Any pompier  ladder that does not meet 
this criteria shall be removed from fire service use and 
destroyed. 

5-4 Hardness Service Testing Requirements for Metal 
Ground Ladders Only .  

5-4.1 The testing criteria specified in this section shall 
apply ONLY to metal ground ladders constructed from 
6061-T6 a luminum alloy. For other a luminum alloys or 
for other metals, the ladder manufac ture r  shall supply 
the hardness testing criteria. 

5-4.2 The  hardness service test shall be performed at a 
test point located between every rung on both beams. For 

Figure 5-3.1 

beams of  truss construction, the test point shall be located 
on both the top chord and the bot tom chord of the truss 
between every rung on both beams. One reading shall be 
taken at each test point. 

5-4.3 The  hardness testing device shall be calibrated 
immediately before testing and calibration verified im- 
mediately after testing in accordance with the manufac-  
turer's requirements for that  specific hardness testing 
device. 

5-4.4 The  reading obtained at each test point shall not 
be less than the value given for any of the hardness 
measuring scales specified in Table  5-4.4. 

Table 5-4.4 

Hardness Testing Scale Minimum Reading 

Barber Coleman 76 
Brinell 80 
Rockwell B 48 
Rockwell E 84 
Rockwell F 84 
Rockwell H 103 
Vickers 88 

5-4.5 If  a reading at a test point is less than the value 
given in Table  5-4.3 for the respective hardness testing 
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scale, three readings shall be taken at that test point. The 
average of the three readings shall not be less than the 
value given in Table 5-4.5. No one reading of these three 
shall be less than the minimum value given in Table  5-4.5 
for the respective hardness testing scale. 

Table 5-4.5 

Average of No One 
Hardness Test ing 3 Readings Reading  at 

Scale Not Less T h a n  or Less T h a n  

Barber Coleman 76 73 
Brinell 80 71 
Rockwell B 48 3~ 
Rockwell E 84 79 
Rockwell F 84 79 
Rockwell H 103 100 
Vickers 88 76 

5-4.6 If the ladder does not meet the hardness service 
test requirements specified in 5-4.4 or 5-4.5 of this sec- 
tion, the ladder shall be removed from service and tested 
to the requirements of Section 5-2, Strength Service 
Testing, of this chapter. 

5-4.7* The hardness service test may be contracted to 
an approved testing organization. 

5-4.7.1" Additional non-destructive testing to be per- 
formed on metal ground ladders constructed from 
6061-T6 aluminum alloy may be contracted to an ap- 
proved testing organization. 

Appendix A 

This Appendix is not a part of the requirements of this NFPA docu- 
men t . . ,  but is included for information purposes only. 

A-1.1.1 Ground ladders used in the fire service must be 
constructed to rigid standards of the highest quality. 
These ladders are often the only means of fire fighter en- 
try into a building or portions of a building and may be 
the only means of egress for victims trapped by a fire 
within a building. Fire department ladders serve as a 
means of transporting people, equipment and ex- 
tinguishing agents from one area to another. Since the 
lives of the fire fighters and fire victims often rely on the 
performance without failure of these valuable pieces of 
fire department equipment, these standards of perfor- 
mance must be such that ladders can be used with the 
maximum of ease and assurance at all times. 

A- l - l . 2  Ladders used by fire department personnel 
solely in station maintenance, etc., and not transported, 
should be covered by the applicable ANSI and OSHA 
staridards for the same. 

A-l-2 It is recognized that specific details on ladder 
construction materials have been established by other 
organizations such as the American National Standards 
Institute, U. S. Department of Agriculture Forest Prod- 
ucts Laboratory, and the Aluminum Association. This 

standard should never be interpreted as establishing 
lower materials strength criteria than what may be set 
forth in other recognized standards such as these. 

A-I -3  Approved .  The  Nat ional  Fire Protect ion 
Association does not approve, inspect or certify any in- 
stallations, procedures, equipment, or materials nor does 
it approve or evaluate testing laboratories. In determin- 
ing the acceptability of installations or procedures, 
equipment or materials, the authority having jurisdiction 
may base acceptance on compliance with NFPA or other 
appropriate standards. In the absence of such standards, 
said authority may require evidence of proper installa- 
tion, procedure or use. The authority having jurisdiction 
may also refer to the listings or labeling practices of an 
organization concerned with product evaluations which is 
in a position to determine compliance with appropriate 
standards for the current production of listed items. 

Author i ty  Hav ing  Jurisdict ion.  The phrase "au- 
thority having jurisdiction" is used in NFPA documents 
in a broad manner  since jurisdictions and "approval" 
agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may 
be a federal, state, local or other regional department or 
individual such as a fire chief, fire marshal, chief of a fire 
prevention bureau, labor department,  health depart- 
ment, building official, electrical inspector, or others 
having statutory authority. For insurance purposes, an 
insurance inspection department,  rating bureau, or other 
insurance company representative may be the "authority 
having jurisdiction." In many circumstances the property 
owner or his designated agent assumes the role of the "au- 
thority having jurisdiction"; at government installations, 
the commanding officer or departmental  official may be 
the "authority having jurisdiction." 

A-3-1.10 Using a ladder at reduced angles drastically 
reduces the maximum load carrying capacity of the lad- 
der and increases the possibility of ladder slippage. 

A-4-1.8.3 Continued exposure to a heating source or 
direct sunlight will cause wood ladders to dry out. 

A-4-1.8.4 Reduced humidity will cause wood ladders to 
dry out, and increase the possibility of splitting as the 
wood shrinks from the loss of its moisture content. 

A-4-1.9.1 Continued exposure to direct sunlight will 
cause ultraviolet erosion of the surface of fiberglass lad- 
ders, causing the glass fibers to become exposed. 

A-4-3.3 Pawl Housing Showing Parts. 

SHOULDER BOLT HOLE (~ 

HOUSING TORSION 
SPRING 

1. Pawl Housing 4. Spring 
2. Pawl Hook 5. Mounting Bolt Holes 
3. Finger (Note Position) 6. Shoulder Bolt Hole 
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A-4-3.4 When reinstalling ladder pawl assemblies use 
caution to prevent over tightening of pawl assemblies 
fasteners, as this will cause binding of pawl assembly 
parts. Replacement springs and parts are available from 
the ladder manufacturer. 

A-5.1.2.1 See A-5-4.7 and A-5-4.7.1 for additional in- 
formation. 

A-5-1.3 Wood ladders are particularly vulnerable to 
damage, and weakening may not be readily visible and 
may cause failure when used in emergency situations. 

A-5-.4.7 Fire departments contracting with a testing 
organization for testing of aluminum ground ladders 
should require said testing firm to provide the following 
non-destructive testing. Interpretation of testing results 
from the following methods are highly critical and must 
be performed only by certified personnel. Testing agen- 
cies should provide, on request, certification documents 
stating that their personnel meet the American Society of 
Non-Destructive Testing (ASNT) requirements and that 
the personnel are proficient in maintaining certification 
in all methods and that refresher courses are ad- 
ministered as required in accordance with ASNT and 
company policies. 

Hardness Testing. 
Hardness testing is used in conjunction with conduc- 

tivity tests to ensure proper evaluation of aluminum 
material in ground ladders. Hardness is the ability of a 
material to resist indentation or penetration. Tensile 
strength of a material is directly related to the hardness of 
a material. When hardness and conductivity are used 
together, very accurate evaluation of tensile strength can 
be obtained. Hardness testing on ground ladders should 
be performed whenever there is question of annealing of 
the material due to exposure to heat. Portable hardness 
testers should be calibrated every six months or as recom- 
mended by the manufacturer. 

The hardness test should be performed at every rung 
and between every rung on both beams of an aluminum 
ground ladder, taking three readings per inspection 
point. The average of the three readings and the low 
reading should be recorded and evaluated as outlined 
below: 

(a) Should the average of any three readings at any 
point on the ladder be at least Barber Coleman Hardness 
76 (or equivalent hardness scale) with no one reading 
Barber Coleman Hardness 73 or less, the ground ladder 
may not require further testing. Eddy Current Electrical 
Conductivity Testing may be used to further evaluate the 
condition of the ladder. 

(b) Should the average of any three readings at any 
point on the ladder be less than Barber Coleman Hard- 
ness 73 (or equivalent hardness scale) or any one reading 
be less than 71, the ground ladder should be subject to 
Eddy Current Electrical Conductivity Tests. The accep- 
tability of the ground ladder should be based on the 
results of such test. 

(c) Should the average of any three readings at any 
point on the ladder be less than Barber Coleman 71 or 

any one reading be less than Barber Coleman 71, the 
ground ladder should be removed from service and de- 
stroyed. 

A-5-4.7.1 Additional Non-Destructive Testing. 
(a) Eddy Current Percent Electrical Conductivity of 

International Annealed Copper Standard (IACS). 
Eddy current is a method used in ground ladder testing 

on nonferrous materials such as aluminum and is the 
most recent of NDT techniques introduced to the fire ser- 
vice. The purpose of eddy current is to find areas of 
aluminum ladders which have become annealed by ex- 
posure to heat. Eddy current is defined as a circulating 
electrical current induced in a conducting article by an 
alternating magnetic field. As the magnetic field alter- 
nates, so does the eddy current reverse. This eddy current 
flow is limited to the area of inducing magnetic field. 
One of the main variables in eddy current testing is con- 
ductivity. This variable permits the screening of certain 
materials based upon their conductivity and the detecting 
of changes in chemistry, lattice distortion and disloca- 
tion, heat treatment, hardness, discontinuities, etc. Con- 
ductivity is the measure of ability of elements to flow 
through the atomic lattice of a material. The higher the 
conductivity the greater number of electrons which can 
pass through the material in a given amount of time. 
Conductivity tests are used to evaluate damage caused to 
aluminum aerial devices as a result of excess heat. For ex- 
ample, 6061-T6 aluminum is used in most fire depart- 
ment ground ladders. Conductivity of 6061-T6 is a 
known factor. It is possible to determine the degree of 
physical change due to the exposure to heat. In many 
cases localized heating of a structure may occur. 
Therefore, a comparison can be made between two areas 
on the structure. The strength of an article will decrease 
and the conductivity increase in direct relation to the 
amount of heat treatment received by the device. 
Therefore, through conductivity measurements, it 
becomes possible to monitor changes in strength of a 
ground ladder. 

Eddy current percent electrical conductivity of IACS 
may be conducted on materials having hardness test 
results as outlined in A-5.4.7(a) and should be conducted 
on materials having hardness test results as outlined in 
A-5-4.7(b). The electrical conductivity test of the ground 
ladder should be performed at every rung and between 
every rung on both beams of an aluminum ground lad- 
der, taking three readings per inspection point. The 
average of the three readings and the high reading should 
be recorded and evaluated as follows: 

For ground ladders having hardness test results as out- 
lined in A-5-4.7(a) or (b), the ladder should be removed 
from service and destroyed if the average of any three 
readings is greater than 45, or any one reading is greater 
than 46. 

(b) Liquid Penetrant Testing. 
Liquid penetrant testing is primarily used on fire 

department ground ladders formed of nonferromagnetic 
material (aluminum) to find discontinuities. Penetrant 
inspection is basically a very simple process. First, a liquid 
penetrant is applied to the surface. It is permitted to re- 
main on the surface for a period of time during which it 
penetrates into any defect open at the surface. After the 
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penetrat ing period, the excess penetrant  remaining on 
the surface is removed. Then  an absorbent light colored 
powered material  called a developer is applied to the sur- 
face. This developer acts as a blotter and draws out a por- 
tion of the penetrant  which has previously seeped into the 

surface opening. As the penetrant  is drawn out it diffuses 
into the coating of the developer forming indications that 
are much  wider than the surface opening with which they 
are associated. Liquid penetrant  testing should be per- 
formed on all welds and areas of concern. 



T e n t a t i v e  I n t e r i m  A m e n d m e n t  

N F P A  1932 
Use, Maintenance and Service Testing of 

Fire Department Ground Ladders 
1984 Edit ion 

Reference: 1-1.2, 3-1.1 ,  5-2 .1 ,  A - l - l . 2  
T . I . A .  84-2 

Pursuant to Section 15 of the NFPA Regulations Governing Committee Projects, the National  Fire 
Protection Association has issued the following Tentative Interim Amendment  to NFPA 1932, Stan- 
dard on Use, Maintenance and Service Testing of Fire Department Ground Ladders, 1984 edition. 
The  T I A  was processed by the Committee on Fire Department  Equipment and was issued by the 
Standards Council on July 16, 1987. 

A Tentative Interim Amendment  is tentative because it has not been processed through the entire 
s tandards-making procedures. It is interim because it is effective only between editions of the stan- 
dard.  A T IA  automatically becomes a Proposal of the proponent  for the next edition of the stan- 
dard;  as such, it then is subject to all the procedures of the standards-making process. 

1. Add the .following Exceptions. 

(a) 1-1.2 Exception. 

Exception: Extension ladders that were constructed prior to the adoption of  the 1984 edition of  
NFPA 1931 may be tested in accordance with the exception to Section 5-2.1 ~'[ approved by the 
authority harn'ng jurisdiction and used in accordance with the exception to Table 3-1.1. This excep- 
tion shall not be used after July 1, 1994. 

(b) Table 3-1.1 Exception: 

Exception: Extension ladders that were constructed prior to the adoption of  the 1984 edition of  
NFPA 1931, and which have been tested in accordance with the exception to Section 5-2.1, shall be 
used with a maximum load limit of  500 pounds distributed or 400 pounds concentrated. 

2. Revise 5-2.1 to read as follows. 

5-2.1 Horizontal Bending Test. All ladders except pompier  ladders shall be strength service 
tested as required by 5-1.7 in accordance with the following provisions: 

Exception: Extension ladders that were constructed prior to the adoption of  the 1984 edition of 
NFPA 1931 may, when tested in accordance with this section, be tested with a minimum test load of 
400 pounds and a pre-load of  300 pounds, i f  approved by the authority haza'ng jurisdiction. All o f  the 
test procedures shall apply when the reduced test load is used. Ladders tested in accordance with this 
exception shall be subject to the reduced use rating as noted in the exception to Table 3-1.1. 

3. Add the following appendix notes. 

(continued) 



(a) A d d  to A - l - I . 2 :  

The  service testing procedures  conta ined  within this s t anda rd  are based on the design cr i ter ia  that  
are specified in NFPA 1931, Standard on Design, and Design Ver~']'ication Tests for  Fire Department  
Ground Ladders - 1984 edit ion.  The  1984 edit ions of these two s tandards  include significant in- 
creases in the requi red  strength of ladders,  based on new informat ion and technology that  had  
become avai lable  since the previous edi t ion of N F P A  1931. The  new informat ion relates to dynamic  
load factors that  may result in actual  use condit ions and the presently accepted s t andard  of a 4 to 1 
safety factor  for g round  ladders.  

Ladders  that  were constructed to comply  with ear l ier  edit ions of NFPA 1931 were designed for 
lesser loads and less d e m a n d i n g  test requi rements  that  were the s tate-of- the-art  at that  t ime. The  new 
cr i ter ia  are believed to be more  accurate  and  provide a higher  level of safety. 

It is s trongly r ecommended  that  all fire depa r tmen t s  work toward compl iance  with these new 
cr i ter ia  as rap id ly  as feasible. Since these requi rements  will require  the replacement  of some existing 
ladders,  a t ime has been identif ied to allow for a phase-in of the new ladders.  Dur ing the phase-in 
period,  it is impor t an t  to recognize the l imita t ions  of the older ladders  and to ensure that  they are 
tested regular ly  and used safely. The  ident i f icat ion of unsafe ladders  and  their removal  from service 
is a p r imary  concern.  

An in ter im test opt ion has been identif ied for ladders  constructed pr ior  to 1984. This  opt ion ap- 
plies only to the Horizontal  Bending Test  as descr ibed in Section 5-2.1. The  use of  this opt ion re- 
quires approval  by the author i ty  having jur isdict ion.  

The  except ion to the Horizontal  Bending Test  allows for a 400 pound  test load for ladders  con- 
s t ructed pr ior  to 1984. All other  service test and inspection requirements  are unchanged.  When  lad- 
ders are tested in accordance  with this option,  the use of these ladders  should be restr icted to the 
l imits ident i f ied  in the exception to Tab le  3-1.1. The  except ion to the loading table reflects the load 
condi t ions that  were assumed at the t ime those ladders  were constucted.  

After  July 1, 1994, the use of the opt ional  test will no longer be recognized in this s t andard .  

(b) Append ix  to Table 3-1.1: 

A-3-1.1 T h e  design cri teria for ladders  assumes the weight of a fire f ighter with protect ive clothing, 
SCBA, and equ ipment  as 250 pounds.  Ladders  ra ted  for 300 pounds are designed for one person. 
Ladders  ra ted  for 750 lb are designed for a m a x i m u m  of three persons on the ladder  at any time. On  
a three person ladder ,  not more than two should be g rouped  together,  such as a rescuer and a victim. 

Extension ladders  that  are tested in accordance  with the except ion to 5-2.1 have a m a x i m u m  load 
ra t ing  of 500 pounds.  These ladders  should be l imited to two persons on the ladder  at any t ime and a 
m a x i m u m  concent ra ted  load of 400 pounds.  The  load ra t ing  of these ladders is based on two fire 
fighters separa ted  by at least 10 ft or a fire f ighter  car ry ing  a victim with a combined  weight of 400 
pounds.  

(c) Append ix  5-2.1 

A-5-2.1 The  Horizontal  Bending Test provides a 4 to 1 safety factor when compared  to the same 
load at an angle of  75½ degrees. This  safety factor  is necessary to account  for the dynamic  forces 
tha t  may be created by moving loads on the l adder  as it is used. See also A - l - l . 2  and  A-3-1.1. 
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