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With the continued focus on fire door assem-
blies, it’s important to be familiar with the
basic requirements as well as what has
changed in the more recent codes and stan-
dards. This article focuses on hinge require-
ments for fire doors, as mandated by NFPA
80 — Standard for Fire Doors and Other Opening
Protectives.

Each edition of NFPA 80 refers to several
ANSI/BHMA standards for hinges, including
A156.1 (Butts & Hinges), A156.4 (Door Controls

— contains pivot requirements), A156.17
(Self-Closing Hinges and Pivots), and A156.26
(Continuous Hinges). These standards contain
detailed requirements about hinges, spring
hinges, pivots, and continuous hinges. The edi-
tion of a referenced standard may vary from
one edition of NFPA 80 to the next, so refer to
the applicable edition of NFPA 80 to verify the
effective date of the referenced standard.

Standard hinges are not typically required to
bear a label indicating that they are listed for
use on a fire door, but they must comply with
the applicable referenced standard. Spring
hinges must be labeled, as well as meeting

the Grade 1 standards of A156.17. All hanging
devices—hinges, spring hinges, continuous
hinges and pivots—must be provided as spec-
ified in the door and hardware manufacturer’s
published listings or in accordance with NFPA
80. Various types of hinges are referenced in
Annex A of NFPA 80, including 5-, 3-, and
2-knuckle hinges, full-mortise, half-mortise,
full-surface, and half-surface hinges, and
spring hinges, wide-throw, raised-barrel, and
swing-clear designs.

A table within NFPA 80 includes a lot of

important information about hinges for fire
door assemblies. In recent editions of the
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Using foam insulation to fill an existing hinge prep on a
fire door assembly is not a method that is allowed by the
manufacturers’ listings.

standard, it is Table 6.4.3.1 — Builders Hardware:
Hinges, Spring Hinges, and Pivots. The table
specifies the minimum hinge size, type, and
thickness, based on the door rating, width,
and height. This table should be consulted to
determine the correct hinge for each fire door
assembly. For example, a steel hinge, mortise
or surface-mounted, on a fire door that is 3
feet wide and 7 feet high must be at least 4 1/2
inches high and 0.134 inches thick. The max-
imum door size shown on this table for spring
hinges is 3 feet wide and 7 feet high, so spring
hinges installed on larger fire doors must be
listed by the manufacturer for the appropriate
door size.

Spring hinges are defined by NFPA 80 as, “A
closing device in the form of a hinge with a built-in
spring used to hang and close the door.” When
spring hinges are installed on a fire door,
NFPA 80 requires at least two spring hinges

to be used, but does not specify which hinge
locations the spring hinges must be installed
in (top, center, or bottom hinge positions).
Annex A suggests that spring hinges should
be adjusted so that the door will latch properly
when allowed to close freely from an open
position of 30 degrees. This may be difficult to
achieve long-term, and door closers are often
used on fire doors because they provide greater
control of the door and more reliable operation.

Fire door assemblies are required to have an
adequate quantity of hinges as specified in

the standard. A door up to 60 inches in height
must have two hinges. Doors over 60 inches
tall are required to have one additional hinge
for each additional 30 inches of door height (or

When hinge reinforcements become damaged, creative
modifications like this one can resultin a non-code-
compliant fire door assembly.

fraction thereof). For example, a 90-inch door
would have three hinges, and a 100-inch door
would have four. Annex F — Door Hardware
Locations, includes diagrams showing hinge
locations for different types of swinging fire
doors, but it’s acceptable for a manufacturer’s
listings to allow hinges in alternate locations.
NFPA 80 states that the distance between
hinges may be greater than 30 inches.

NFPA 80 requires all hinges and pivots to be
ball-bearing type, except for spring hinges, but
other antifriction bearing surfaces are allowed
if they meet the requirements of ANSI/BHMA
A156.1 - Standard for Butts and Hinges. For
hinges that are not of the ball bearing type, or
are of lighter weight than what is allowed by
Table 6.4.3.1, the hinges may be used if they
are part of a listed assembly, and meet the test
requirements of A156.1, and they have been
tested to a minimum of 350,000 cycles. Pivot
sets which are smaller or lighter weight than
the minimums shown in Table 6.4.3.1 must
meet the requirements of A156.4 — the standard
for door controls (which also includes pivot
requirements), and must be in accordance with
the manufacturer’s label service procedures.

New requirements for pivots were added to
NFPA 80 in the 2013 edition. The standard
now mandates the quantity of pivots required
for fire doors—a pivot set consisting of a top
and bottom pivot and one intermediate pivot
for doors up to 90 inches in height. For door
heights greater than 90 inches, an additional
intermediate pivot is required for each addi-
tional 30 inches of door height, or fraction
thereof.
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Incorrect or missing
fasteners can impact
the performance of
afire door—both
functionallyon a
day-to-day basis,
and during a fire.

NFPA 80 also allows the use of only interme-
diate pivots rather than a top and bottom pivot
set. In some cases, this application is preferred
for aesthetic reasons or because of the design of
the frame. If only intermediate pivots are used,
the quantities are the same as the requirements
for hinges—two intermediate pivots for doors
up to 60 inches in height, and an additional
intermediate pivot for each additional 30 inches
of door height or fraction thereof.

Requirements for continuous hinges were

also added to NFPA 80 in the 2013 edition.
Continuous hinges must be labeled and are
required to comply with ANSI/BHMA A156.26,
the standard for continuous hinges. The stan-
dard states that the length of continuous hinges
must be within 1 inch of the height of the door
leaves. Continuous hinges manufactured from
steel, stainless steel, and aluminum are avail-
able for use on fire door assemblies, but only
labeled continuous hinges may be used.

When a continuous hinge is installed on a fire
door assembly, labels that would be covered
on the door and/or frame should be attached
in an alternate location so they are visible for
the life of the assembly. If a door or frame
was prepped for standard hinges, and a con-
tinuous hinge is installed, the existing hinge
preps need to be addressed in a manner that
is acceptable per the manufacturer’s published
listings.

One of the common problems regarding hinges
on fire doors is related to the failure of the
fastening method. Hinges are required to be
secured as described in the manufacturer’s
installation instructions and published listings.

56 SEPTEMBER2016 DOORS+HARDWARE

The standard specifies the type of fasteners
that must be used—steel machine screws to
secure mortise hinges to reinforcements in a
door, and steel wood screws (No. 12 x 1 1/4
inch flat, threaded-to-the-head) for mortise
hinges attached to wood and composite doors.
Pilot holes must be drilled for these fasteners
(5/32-inch in diameter). Steel through-bolts

are required for surface-mounted hinges.

For attachment to the frame, hinges must be
secured with steel screws, but the type of screw
will vary depending on the frame material.

In some cases, hinges must be shimmed during
or after installation to properly align the door
in the frame and bring clearances into compli-
ance with NFPA 80. Shimming is allowed, but
steel shims must be used. If correct clearances
cannot be achieved by shimming the hinges,
the NFPA 80 Handbook suggests adjusting
compression anchors and/or repositioning

sill anchors on slip-on drywall frames, or
removing and reinstalling the frame. It’s much
less disruptive to shim the hinges if possible,
but shims of cardboard, wood, or other mate-
rials are not allowed for use on a fire door
assembly.

The hanging components—hinges, pivots and
continuous hinges—are just one part of a fire
door assembly, but they play an important
role. If the hinges are specified, supplied, or
installed incorrectly, the door will not swing
freely. Incorrect fasteners may cause the door
to sag or even come loose from the frame.
Clearances can be affected by this misalign-
ment, and the door may not close and latch
properly, impacting the ability of the assembly
to deter the spread of smoke and flames during
a fire.

The inspection requirements of NFPA 80
include verification that all components of a
fire door assembly, including the hinges, “are
secured, aligned, and in working order with no
visible signs of damage;” Annex A indicates that
hinges are one of the items that are especially
subject to wear. For more information on fire
door assemblies, refer to NFPA 80 — Standard for
Fire Doors and Other Opening Protectives. ®
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