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Summary of Documents

SDI 108 — Recommended Selection and Usage Guide for Standard Steel Doors
Establishes guide criteria for the selection and usage of 1-3/4" and 1-3/8" standard steel doors.

SDI 110 — Standard Steel Doors and Frames for Modular Masonry Construction
Contains information on the installation of standard steel doors and frames in modular masonry
construction.

SDI 111 — Recommended Details for Standard Steel Doors, Frames, Accessories and Related

Components
This document is divided into seven sections, each dealing with a specific area as follows:

111-A covers recommended steel door frame details as they are affected by common wall
conditions.

111-B details standard dimensions for Dutch doors.

111-C covers a variety of louver designs and sizes for standard steel doors.

111-D contains a suggested door, frame and hardware schedule form and defines "handing".
111-E contains details which represent the recommendations of the SDI in respect to weather-
stripping of standard steel doors and frames.

111-F is a guide for architects to aid them in recognizing available options to the traditional sub buck
detail that has been widely used in the past. It illustrates anchoring systems which are available in
regular and labeled frames.

111-G dimensions for standard door and frame preparation for double type (interconnected) locks.
111-H contains specifications for steel frames used in extremely high frequency or high use areas
which need to be supplied=d with additional reinforcing to eliminate potential door sag.

SDI 112 — Zinc-Coated (Galvanized/Galvannealed) Steel Doors and Frames
Provides information regarding the zinc-coated sheet used in steel door and frame construction when a
requirement for zinc-coated doors and frames is specified.

SDI 113 - Standard Practice for Determining the Steady-State Thermal Transmittance of Steel Door
and Frame Assemblies

Establishes a minimum standard and a method of test for thermal effectiveness of steel door and frame
assemblies under circumstances that might reasonably be considered normal field applications and
conditions.

SDI-117 Manufacturing Tolerances for Standard Steel Doors and Frames
Provides users of standard steel doors and frames with definitive information regarding manufacturing
tolerances.

SDI 118 — Basic Fire Door, Fire Door Frame, Transom/Sidelight Frame, and Window Frame
Requirements

Contains rules and other information in a condensed simplified manner in respect to code requirements
for the design and use of fire doors.




SDI 122 — Installation Troubleshooting Guide for Standard Steel Doors and Frames

Covers field installation problems most commonly experienced with standard steel door and frame
installations. Most problems encountered are because of inappropriate application of the products
and/or improper installation.

SDI 124 — Maintenance of Standard Steel Doors and Frames

This document is intended to serve as a general outline of maintenance activities needed for hollow
metal doors and frames. It should be noted that the door and frame are virtually maintenance free.
Maintenance will be, for the most part, associated with accessories and hardware attached to the door
and frame.

SDI 127 Series — Industry Alerts (A through L)

127-A End Closure

127-B Door Edge Cutouts

127-C Frame Cutout Limits

127-D Electric Strikes & Electric Hinges in Stud Walls
127-E Prime Painted Materials Alert

127-F Butted Frames Rough Opening Sizes

127-G Environmental Considerations Relating to Factory Painted Steel Doors and Frames
127-H Water Penetration

127-1 Grouting Frames in Drywall

127-) Bituminous Back-Coating of Frames

127-K Improper Wedges as Hold-Opens

127-L Buyer Beware: Steel Doors with Lead-Based Primer

SDI 128 — Guidelines for Acoustical Performance of Standard Steel Doors and Frames
Provides guidelines for the specifying, installing, and adjusting of standard steel doors and frames in
applications where sound control is a consideration.

SDI 129 — Hinge and Strike Spacing
A reference of standard locations used in the manufacture of steel door and frames by SDI member
companies for a variety of door sizes.

SDI 130 — Electrified Hinge Preparations

Provides an acceptable method for preparing frames for 4-1/2", 5” or continuous electric hinges,
allowing frame manufacturers to provide frames prior to having knowledge of the specific electric hinge
being used.

SDI 131 — Accelerated Physical Endurance Test Procedure for Steel Doors
This test procedure provides manufacturers with a method of quickly testing the performance of doors.

SDI 133 — Guideline for Specifying Steel Doors and Frames for Blast Resistance
Serves as a guide on the specification of blast resistant door assemblies.




SDI 134 — Glossary of Terms for Hollow Metal Doors and Frames
Definitions of terms commonly used in connection with Hollow Metal Work, defined as they apply
specifically to hollow metal, may be defined differently by other industries.

SDI 135 — Guidelines to Measure for Replacement Doors in Existing Frame Openings
Provides guidance for measurement and recording of existing opening and/or door dimensions required
to fully detail a replacement door(s).

SDI 136 — Guideline for Specifying Windstorm Products
Covers the methodology and criteria used for the specification and selection of windstorm resistant
door opening assemblies for non-residential construction.

A250.3 —Test Procedure and Acceptance Criteria for Factory Applied Finish for and Frames
Prescribes the procedure to be followed in the selection of material, chemical preparation, coating
application, testing, and evaluation of factory applied finish painted steel surfaces for steel doors and
frames.

A250.4 — Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors
A standard method of testing the performance of a steel door mounted in a hollow metal or channel
iron frame under conditions that might be considered an accelerated field operating condition.

A250.6 — Recommended Practice for Hardware Reinforcing on Standard Steel Doors and Frames
Provides users of standard steel doors and frames with practical information regarding accepted design
methods for reinforcing, and recommended practices for proper field preparation and installation of
builders’ hardware.

A250.8 — Specifications for Standard Steel Doors and Frames (SDI 100)

The basic standard of the industry covers specifications for swinging steel doors and frames. It offers a
number of choices in both regular and fire rated door and frame construction design. The specification
covers sizes, types, materials, general construction requirements, and finishing of 1-3/4” and 1-3/8”
steel doors together with frames and accessories.

A250.10 — Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and
Frames

Procedures for the selection of material, chemical preparation, painting, testing and evaluation of prime
painted steel surfaces for steel doors and frames.

A250.11 — Recommended Erection Instructions for Steel Frames

Covers the storage of frames on the jobsite, grouting and back painting of frames and assembly of
frames. It also addresses bracing frames before wall construction and the installation of frames in
masonry, steel stud wall construction, wood stud wall construction and drywall construction.




A250.13 — Testing and Rating of Severe Windstorm Resistant Components for Swinging Door
Assemblies for Protection of Building Envelopes (Not applicable for FEMA 320/361 or ICC-500
Shelters)

Provides procedures for testing and establishing load ratings (design load in pounds per square foot or
pounds force) for components of exterior swinging door assembilies. It is the intent of this document to
test the protection of openings during severe windstorm conditions, such as a hurricane, which
produces sustained wind speeds or gusts in a range of 110 to 150 miles per hour as defined by ASCE

7. It is not intended to simulate wind forces generated by tornadoes.

A250.14 — Hardware Preparation in Steel Doors and Steel Frames

This standard covers all significant dimensional attributes for mounting common hardware products in
steel doors and frames. All dimensions shall be as shown on the accompanying drawings. This standard
was developed to show only the most commonly used preparations for door hardware and provide
targets for standardization. Where multiple configurations are in common usage, separate drawings are
provided. For other configurations, it is recognized that these standards may be used in part, or with
exceptions, while still providing some degree of basic guidance and standardization.
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SDI 108-2023

Recommended Selection and Usage Guide
for Standard Steel Doors

Purpose

To establish guide criteria for the selection and usage
of 1-%4" and 1-3&" standard steel doors.

Selection

Standard steel doors are classified in four levels:
Level 1 — 1-34" and 1-%" standard duty, Level 2 — 1-34"
heavy duty, Level 3 — 1-%" extra heavy duty and
Level 4 — 1-%4" maximum duty.

Each of the four levels noted above offer a range of
door construction models and designs to meet archi-
tectural requirements for preference and appearance.
The standard steel door construction models are full
flush, seamless, and stile and rail.

Recommended minimum gauge requirements for the
various levels and models of standard steel doors are
indicated in table 1.

Usage

Selection of standard steel doors for general usage is
made by analyzing criteria such as frequency of use,
including subjection to and degree of possible abuse.
Other criteria to be considered for door selection are:
conformance to local building codes and fire code

regulations; sound attenuation and/or insulation re-
quirements; and architectural design and appearance.

Table 2 is a reference aid matching standard duty,
heavy duty, extra heavy duty and maximum duty doors
with general usage requirements within the classifica-
tion of buildings. Where optional door levels and models
are indicated, further analysis on an individual job basis
is recommended.

When unusual or special door usage conditions are
encountered, contact a representative member of the
Steel Door Institute for consultation and guidance.

Notes

Tolerances — All values which do not carry specific
tolerances or are not marked maximum or minimum
shall have the following tolerances: Linear dimensions
shall be + 1/16 in. (1.6 mm). Weight or force shall be
+ 2%. Angles shall be + 2 degrees. Where only minus
tolerances are given, the dimensions are permitted to
be exceeded at the option of the manufacturers.

Gauge vs. Thickness — While the term gauge is no
longer common for defining material thickness it is still
used to specify doors and frames for ordering purposes.
The term thickness is used when defining the actual
dimension of an item, and the term gauge is used in
the context of specifying a particular door or frame.

Table 1 — Standard steel door levels and models

Full Flush or Seamless i
Level Model Construction
MSG No. IPin SI mm
1 Full Flush
1 Standard 20 0.032 0.8
Duty 2 Seamless
1 Full Flush
2 Heavy Duty 18 0.042 1
2 Seamless
1 Full Flush
3 | ExtraHeavy 2 16 0.053 13 Seamless
Duty
3 *Stile & Rail
i 1 Full Flush
4 | Maximum 14 0.067 16
Duty 2 Seamless

*Stiles and rails are 16 gauge; flush panels, when specified, are 18 gauge.

For complete standard steel door construction specifications and available sizes, refer to ANSI/SDI A250.8-2017,
Specifications for Standard Steel Doors and Frames (SDI-100) and ANSI/SDI A250.4-2022 Test Procedure and
Acceptance Criteria for Physical Endurance for Steel Doors, Frames and Frame Anchors.



SDI 108-2023

Table 2 — Suggested door levels and applications

Standard Steel Door Levels Door Design Nomenclature
- Level1 | Level 2 | Level 3 | Level 4
Building . D U H
Tvpes Standard | Heavy Extra Maxi-
yp Duty Duty | Heavy | mum —
13" Duty Duty —
1-34" 1-%"only | 1-3%4"only | 1-%" only F G V FG N L
Apartment
Main Entrance ° ° . . . 0
Unit Entrance . . . °
Bedroom ° .
Restroom . . .
Closet ° . .
Stairwell . . . .
Mechanical ° . .
Dormitory
Main Entrance . . . . . .
Unit Entrance . . .
Bedroom . . .
Restroom . . . .
Closet . . . .
Stairwell . . . .
Hotel — Motel
Unit Entrance . .
Restroom .
Closet . . .
Stairwell . . . .
Storage & Utility . . . .
Medical
Main Entrance . . . .
Patient Room . .
Stairwell . o . .
Operating & Exam. . . . . .
Restroom ° . . .
Closet . . . .
Recreation . . .
Kitchen . . .
Mechanical/Storage/ . . . .
Utility
Industrial
Entrance & Exit . . . . .
Office o [ . °
Production . . . .
Restroom . . . .
Tooling/Maintenance . . .
Shipping/Receiving . . .
Monorail . . .
Office
Entrance . . . .
Individual Office . . .
Closet . . .
Restroom . . .
Stairwell . ° . .
Equipment . . .
Boiler . . . o
School
Entrance & Exit . . . . .
Classroom . . .
Restroom . . . o
Gymnasium . . . . . .
Cafeteria . . o
Stairwell . . . .
Closet . . . . . .

Note: Table 2 is only a guide. Please consult ANSI/SDI A250.8 and applicable building codes for additional requirements.
For additional designs refer to SDI-134, Nomenclature for Standard Steel Doors and Steel Frames.



SDI 108-2018

Steel Door Institute Standard Steel Door Design Nomenclature

F T WG E2 E4 E6 E8 EWG D
L LL \Y VL* N NL* G EG GL*
G2 G2L* G3 G3L* G4 G6 FG FG3 FL
* Note: Design combination is indicated by light followed by louver.
Consult SDI-134 for further information on standard design nomenclature for Standard Steel Doors.
Nomenclature Letter Symbols

F — Flush EWG - 6 Panel Embossed and Wood Grain NL - Narrow Light and Louvered
T — Textured D — Dutch Door G — Half Glass (options G2, G3,
WG - Wood Grain L — Louvered (top or bottom) G4 and G6)
E2 - 2 Panel Embossed LL - Louvered (top and bottom) EG - Embossed and Half Glass
E4 - 4 Panel Embossed V- Vision Light GL - Half Glass and Louvered
E6 - 6 Panel Embossed VL - Vision Light and Louvered FG - Full Glass (option FG3)
E8 - 8 Panel Embossed N — Narrow Light FL - Full Louver

Louvered door designs are further specified as inserted louver (I), pierced (P), or air condition grille (A).
When ordering, specify design, louver size and/or free area requirements.
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SDI 108-2018

Recommended
Selection and Usage Guide
for Standard Steel Doors

Purpose

To establish guide criteria for the selection and usage
of 1-%4" and 1-3&" standard steel doors.

Selection

Standard steel doors are classified in four levels:
Level 1 — 1-34" and 1-3s" standard duty, Level 2 — 1-34"
heavy duty, Level 3 — 1-34" extra heavy duty and
Level 4 — 1-34" maximum duty.

Each of the four levels noted above offer a range of
construction models and designs to meet architectural
requirements for preference and appearance. The
standard steel door construction models are full flush,
seamless and, stile and rail.

Recommended minimum gauge requirements for the
various levels and models of standard steel doors are
indicated in table 1.

Usage

Selection of standard steel doors for general usage is
made by analyzing criteria such as frequency of use,
including subjection to and degree of possible abuse.
Other criteria to be considered in door selection are:
conformance to local building codes and fire code
regulations; sound attenuation and/or insulation re-
quirements; and architectural design and appearance.

Table 2 is a reference aid matching standard duty,
heavy duty, extra heavy duty and maximum duty doors
with general usage requirements within the classifica-
tion of buildings. Where optional door levels and models
are indicated, further analysis on an individual job basis
is recommended.

When unusual or special door usage conditions are
encountered, contact a representative member of the
Steel Door Institute for consultation and guidance.

Notes

Tolerances — All values which do not carry specific
tolerances or are not marked maximum or minimum
shall have the following tolerances: Linear dimensions
shall be + 1/16 in. (1.6 mm). Weight or force shall be
+ 2%. Angles shall be + 2 degrees. Where only minus
tolerances are given, the dimensions are permitted to
be exceeded at the option of the manufacturers.

Gauge vs. Thickness — While the term ‘gauge’ is no
longer common for defining material thickness it is still
used to specify doors and frames for ordering purposes.
The term ‘thickness’ is used when defining the actual
dimension of an item, and the term ‘gauge’ is used in
the context of specifying a particular door or frame.

Table 1 — Standard steel door grades and models

Full Flush or Seamless i
Level Model Construction
MSG No. IPin SI mm
1 Full Flush
1 Standard 20 0.032 0.8
Duty 2 Seamless
1 Full Flush
2 Heavy Duty 18 0.042 1
2 Seamless
1 Full Flush
3 | ExtraHeavy 2 16 0.053 13 Seamless
Duty
3 *Stile & Rail
; 1 Full Flush
4 | Maximum 14 0.067 16
Duty 2 Seamless

*Stiles and rails are 16 gauge; flush panels, when specified, are 18 gauge.

For complete standard steel door construction specifications and available sizes, refer to ANSI/SDI A250.8-2017,
Specifications for Standard Steel Doors and Frames (SDI-100) and ANSI/SDI A250.4-2018 Test Procedure and
Acceptance Criteria for Physical Endurance for Steel Doors, Frames and Frame Anchors.
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Table 2 — Suggested door levels and applications

Standard Steel Door Levels Door Design Nomenclature
- Level1 | Level 2 | Level 3 | Level 4
Building . D U H
Tvpes Standard | Heavy | Extra Maxi-
yp Duty Duty Heavy mum _
13" Duty Duty =
194" 1%"only | 1-%"only | 1-%" only F G V FG N L
Apartment
Main Entrance . . . . . .
Unit Entrance . . . .
Bedroom . .
Bathroom . . .
Closet . . .
Stairwell . . . .
Mechanical . . . .
Dormitory
Main Entrance . . . . . .
Unit Entrance . . .
Bedroom . . .
Bathroom . . . .
Closet o . . .
Stairwell . . . .
Hotel — Motel
Unit Entrance . . .
Bathroom . .
Closet ° . .
Stairwell . . . .
Storage & Utility . . . .
Medical
Main Entrance . . . .
Patient Room . .
Stairwell . . . .
Operating & Exam. . . . . .
Bathroom . . . o
Closet . . . .
Recreation . . .
Kitchen . . .
Mechanical/Storage/ . . . .
Utility
Industrial
Entrance & Exit . . . . .
Office [ o ° °
Production . . . .
Toilet . . . .
Tool 0 . °
Trucking . . .
Monorail . . .
Office
Entrance . . . .
Individual Office . . .
Closet o . .
Toilet . . .
Stairwell . . . .
Equipment . . .
Boiler . . . .
School
Entrance & Exit . . . . .
Classroom . . .
Toilet . . . .
Gymnasium . . . . . .
Cafeteria . . 5
Stairwell . . . .
Closet . . . . . .

Note: Table 2 is only a guide. Please consult ANSI/SDI A250.8 and applicable building codes for additional requirements.
For additional designs refer to SDI-134, Nomenclature for Standard Steel Doors and Steel Frames.
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Steel Door Institute Standard Steel Door Design Nomenclature

I I

F T WG E2 E4 E6 ES8 EWG D

L LL \Y VL* N NL* G EG GL*

G2 G2L* G3 G3L* G4 G6 FG FG3 FL

* Note: Design combination is indicated by light followed by louver.
Consult SDI-134 for further information on standard design nomenclature for Standard Steel Doors.
Nomenclature Letter Symbols

F — Flush EWG — 6 Panel Embossed and Wood Grain NL - Narrow Light and Louvered
T — Textured D — Dutch Door G — Half Glass (options G2, G3,
WG - Wood Grain L — Louvered (top or bottom) G4 and G6)
E2 - 2 Panel Embossed LL - Louvered (top and bottom) EG - Embossed and Half Glass
E4 - 4 Panel Embossed V. — Vision Light GL - Half Glass and Louvered
E6 — 6 Panel Embossed VL - Vision Light and Louvered FG - Full Glass (option FG3)
E8 - 8 Panel Embossed N — Narrow Light FL - Full Louver

Louvered door designs are further specified as inserted louver (I), pierced (P), or air condition grille (A).
When ordering, specify design, louver size and/or free area requirements.

STEEL DOOR INSTITUTE

. 30200 DETROIT ROAD * CLEVELAND, OHIO 44145
Standards As Tough As Steel. 440/899-0010 * FAX 440/892-1404
www.steeldoor.org
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Standard Steel Doors and Frames
for Modular Masonry Construction

The Module

Definition:

The size of any individual part, taken as a unit of measure for regular proportion. A basic unit of measure
adopted by the building industry as 4 inches.

Concept:

The use of a standard modular dimension common to building products such as masonry improves finished
buildings and structures in the following ways:

* Increased accuracy, legibility, and simplicity of contract documents.
* Added aesthetic flexibility induced by small unit standardization, allowing freedom of architectural design.
* Increased flexibility of finished structure through lower modification, addition, and renovation costs.

* Reduced overall material and labor costs by facilitating the use of standard practices and definable operating
procedures.

* Interchangeability of materials is facilitated by the ability to substitute modular components.
» Estimating and takeoff simplified.

» Detailing and drawing coordination between trades and specialties simplified by small size standard grid.

Dimensions:
Concrete masonry units (CMU) have been standardized to a nominal 8” high and 16” long module.

Modular bricks have been standardized to a nominal 2 25" high and 8” long module, therefore 6 bricks correspond
to the modular size of CMU. This relationship is clearly shown on the following pages.
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Butt Type Frame
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Recommended Details for

Standard Steel Doors,
Frames, Accessories
and Related Components

The information that follows represents the Standard Steel Door and Frame
Industry's considered views on a number of details normally encountered in
building plans and specifications.

The Steel Door Institute recommends that they be followed except when very
unusual details necessitate special drawings. The enclosed may be used as a
reference document or added directly to the job drawings.

© 2009 Steel Door Institute
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Recommended Selection and Usage Guide
for Standard Steel Doors, Frames and Accessories

Table of Contents:

111-A Recommended Standard Steel Door Frame Details
111-B  Recommended Standard Details for Dutch Doors

111-C Recommended Louver Details for Standard Steel Doors

111-D Recommended Door, Frame and Hardware Schedule for Standard Steel
Doors and Frames

111-E Recommended Guidelines for the Use of Gasketing and Thresholds for
Standard Steel Doors and Frames

111-F Recommended Existing Wall Anchors for Standard Steel Doors and Frames

111-G Recommended Standard Preparation for Double Type (Interconnected)
Locks on Standard Steel Doors and Frames

111-H High Frequency Hinge Preparations for Frames

Definition of “STANDARD”

We call our products Standard for three reasons:

FIRST, because our products are made to conform to published standards and
established dimensions.

SECOND, our products are manufactured to meet established performance
requirements.

THIRD, the fabrication of our products is controlled by standard manufacturing
procedures which ensure uniform high quality.
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Hardware Locations

~—— Door Opening Width ——

l

Upto 11 %"
(298.4 mm)
— Center-Line
Equal Deadlock Strike
Door Opening
Height
48"
Equal (1219 mm)
38-42"
(965 - 1067 mm)
Up to 13"
(330.2 mm)
T~Center-Line Hinges — Center-Line Lock Strike

& Panic Exit Device Strike

Note: Center Hinge Omitted on 6' 8" (2032mm), 1 35" (34.5mm) Doors, Unless Specified.

Handing Chart

T = Inside or :% Inside N

Outside L.H. Outside
ACTIVE ACTIVE
Inside LHRB Inside RHRB
RHRB LHRB E ACTIVE r —} ACTIVE
/:Out&de K Outside
) [J
KS KS

KS indicates keyed side of lockset.



o
50.8mm

Minimum 1/4" (6.3mm)
Maximum 3/4" (19.0mm)

Standard Frame Details

Backbend

= 5/8" (15.8mm) min.

1
Dimension
] A
Throat ¥
Opening I;Z:ttr)m

|

Minimum 1/4" (6.3mm)
Maximum 3/4" (19.0mm)

Double Rabbet

Door Thk. Dim. "A"
1-%" (34.9mm) | 1-%e" (39.6mm)
1-%" (44.4mm) | 1-'%6" (49.2mm)

Knocked Down (Butted)
May be Horizontal or Vertical

Set Up Spot Welded

Butted Masonry, Brick
Tile or Concrete Block

4" Block with 2" Plaster

Existing Masonry or Concrete

Corners

Lig

Set Up Arc Welded
and Ground Smooth

ZMitered and Welded

Inside or Outside

Throat
Opening

Standard Profiles

Cased
Opening

Single Rabbet

Soffit

Knocked Down
(Mitered)

Slip-on Drywall (frame is
installed after the wall has
been erected). Corner may
be screwed together, snap
locked, or a slip fit design.

Slip-On Drywall

Throat
Opening

1" Gypsum Core
with %" Gypsum
Board with 2" or %"

SDI 111-A

i

Hardware |

Rabbet ||

Jamb
Depth

| ~—Stop May
be applied

Double Egress

Drywall

&
:;

1-%" Steel or Wood
Stud with 2 or %"
Gypsum Board

Gypsum Board

2-2" or 3-%" Steel Stud
with Two Layers of %"
Gypsum Board Each Side

Common Wall Conditions

4" Block and Brick

Combination

Stucco — 2 x 4 Wood
Stud with %" Gypsum
Board & Plaster

O

O

2 x 4 Wood Stud with 34"

Plaster on Metal Lath

3" (78.2 mm) Precast
Gypsum Tile with %"
(15.8 mm) Plaster

————t
Mes===S

2 x 4 Wood Stud with %"
Plaster on Metal Lath

O

L,

-]

i

2-Y2" or 3-%" Steel or
Wood Stud with 2" or
%" Gypsum Board

L 11

2" Solid Plaster with 2"
Gypsum Board Core

Butted Masonry, Tile or
Concrete Block

2" Corner Tile and 4"
Block Combination
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Special Frame Construction Details and Typical Hardware Preparations

Anchor Details

Masonry Wire Anchor Masonry Tee Anchor Wood Stud Anchor Steel Stud Anchor Existing Wall Anchor
AT
Adjustable Base Anchor Standard Base Anchor Typical Mullion Sections Plaster Partition Anchor
with Base Anchor (Ceiling Strut Optional)
Special
Frame Details Hardware Preparations
Surface Hardware Reinforcement.
Weld-in Reinforcement Shown,
Loose Reinforcing Sleeve Available
Hospital Stop Rubber Silencers  Mortise Hinge Strike for Field Installation.
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Recommended

Standard Details for Dutch Doors

Steel door

Mortise or
surface dutch
door bolt

Steel Shelf
opt|onal \

* 39" Min
(991mm)

] >

b

p Strike

Lock set /

*Location is generally 40”
but may vary as indicated
by specifier to suit local
accessibility codes.

6'-8" (2032mm), 7'-0" (2134mm), 7™-2" (2184mm),
7'-10" (2388mm) & 8'-0" (2438mm)

* 28 1" Min.
(724mm)

5 %" Max.
(140mm)

o

ELEVATION

NON-FIRE RATED

PLAN

© 2014 Steel Door Institute

Shelf may be
field installed
either side

5 15" Max.

(140mm)

—— Steel door frame

™~ 13%" (44mm)

Steel door

XE
©
=5 -
= @ Optional steel
/ ‘ shelf — Fasten
S L 1 w/ S.M.S. in field
N
" ‘
\ Steel bracket
el =~
=| €
=\
o) ™
A © 8
Finished
floor
]
}
34" Max.
(19mm)

SECTION “A” - “A”
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/
/

Shelf—"]
(optional)

f

/g

Flat astragal
V
%
S

ingle point
latches

Shelf—

(optional)

\

ELEVATION
FIRE RATED

&

¥
/.

AN

4

\

ELEVATION
FIRE RATED

Top door latches
into top of bottom door

Flat astragal

Bottom door latches
into frame strike jamb
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Recommended
Louver Details
for
Standard Steel Doors

Standard steel doors can be provided with a variety of louver designs and
sizes. This publication contains explanations and details of louver designs
that are most commonly available within the standard door industry.

When specified, doors shall be provided with louvers at the bottom and/or top.
The choice of which to use must be determined by the architect on aesthetic,
functional, and economic grounds.

© 2008 Steel Door Institute
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Recommended Louver Details
for Standard Steel Doors

Function — Louvers permit free air passage, controlling
the volume by their size or design. They diffuse or control
direction of air flow by blade design.

Insert louvers — Louvers commonly used in standard steel
doors are of the “insert” type designed to be mounted into
a cutout in the door and an overlapping frame. Inverted
“V” blade, “Z” blade, inverted “Y” or chevron-type blade,
lightproof, adjustable blade, grille type, and fusible link
self-closing fire door types are available in a wide range of
sizes. Also available from some steel door manufacturers is
a pierced louver design. Insert louvers intended for exterior
doors or other doors where security is a consideration
should have fasteners or materials specified accordingly.

Note: If a louver door is required to provide security, the
steel door manufacturer should be consulted.

Bird or insect screens are available with many of the stan-
dard design louvers. Where specified, consult steel door
manufacturer for availability.

Weatherproof louvers — True weatherproof designs do
not exist. Some louvers are manufactured to provide a
certain degree of rain protection.

Louver construction — Standard louver frames are a mini-
mum 20 gauge steel with louver blades of a minimum 24
gauge steel. The louver blades can be welded or tenoned
to the frame and the entire assembly is generally fastened
to the door with moldings. Generally, one molding will be
an integral part of the louver, while the other molding will
be detachable. When louvers are installed, the detachable
moldings should be located on the room or non-security
side of the door. Where doors are manufactured as non-
handed, louvers may require reversing during door instal-
lation to suit actual handing.

Application:

Inverted “V” or “Z” blade types allow maximum free air
flow with minimum static pressure differential.

Inverted “Y” or chevron blade types, while offering less
free air flow, offer a higher strength factor for schools and
other areas where vandalism or hard usage may occur.

Lightproof louvers are used where light transmission must
be avoided, but provide minimal free air flow.

Adjustable blade louvers are used where air flow is varied
in velocity and control of flow is needed.

Grille type louvers are normally associated with air condi-
tioning, where air must be diffused in random flow, avoiding
higher velocity air flow patterns.

Fusible link louvers are used in fire doors where flames
and intense heat passage must be controlled. The link
release temperature recommended is 135°F (57°C). These
louvers must be labeled and may not exceed 24" x 24",
Fusible link louvers are allowed only at the bottom of fire
doors. Since closing is heat activated, these louvers are
not to be used on smoke control doors.

Pierced louvers, available from some steel door manufac-
turers, offer a flush condition and may be furnished with
internal insect screens. Louvers are formed by embossing
the door face sheets.

Louver size determinations — As a guide, the following
approximate percentages of louver size may be used to
determine the free area in a given size louver:

e Pierced louver 20%
e Inverted “V” inserted louver 50 - 60%
e Inverted “Y” (chevron) inserted louver 40 - 60%
o “Z’type inserted louver 40 — 45%
e Adjustable inserted louver 40 - 50%
e Lightproof inserted louver 20%
e Fusible link inserted louver 45%

The above percentages assume there is no air pressure
drop from one side of the door to the other. On air condition
grilles an air pressure drop is normal. An average 70% of
the grille size can be used in computing free area on doors
with air condition grilles.

The percentages noted above are approximates. Consult
the individual manufacturer’s literature for the specific sizes
and ratings normal to their program.

Coordination — A combination of glass lights and louvers
is common in steel door work. Care should be taken to
avoid specifying too long a narrow light when a louver or
grille occurs in the bottom of the same unit. In addition,
handicap codes may dictate the location of the louver
relative to the bottom of the door.

Full louver doors — A minimum 5" (127.0mm) rail occurs
at the top and at the vertical stiles and an 8" (203.2mm)
minimum rail occurs at the bottom of these doors (Consult
door manufacturer for exact stile/rail dimensions). Stile and
top rail sizes must be coordinated with closer dimensions,
lock preparations, and lever handles. Pierced louvers are
not available on full louvered doors.

Finish — The finish is to be prime painted, except when the
louver is used in a factory prefinished door, in which case
the louver will be finish painted with a color to match the
door. For exterior doors, zinc coated louvers are available
where specified.
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Cross Section Details

Operating
lever

AN
AR

A0
siNEaR=

0 0 )

Inverted “V” Blade Inverted “Y” Blade Chevron or Hood-Type Fusible Link
Blade

Vo

Insect screen
(optional)

NV,

1 E

N
N
) " I

N T
T IIIT

Grille Pierced “Z” Blade Lightproof
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Recommended
Door, Frame and
Hardware Schedule for
Standard Steel
Doors and Frames

The purpose of this publication is to establish a guide for architects and those responsible for scheduling doors,
frames, and hardware requirements.

Although primarily designed for steel doors and frames, this suggested schedule is flexible enough to list total
door and frame requirements of a complete job.

Items not specifically covered in the schedule may be listed in the “Remarks” and extra columns near the end.

Typical handing of doors and hardware is to be based on the format below:

Handing Chart

Inside Inside
::] KS KS E KS J;: F KS
R. H. L.H.

H. Outside L Outside R.H.
ACTIVE ACTIVE
, LHRB , RHRB
: RHRB [ INSide 1 HRe r ACTIVE 3 Inside g ACTIVE
/: Outside :x Outside
[J [ ] [ ] [J
KS KS KS KS

KS indicates keyed side of lockset.

© 2008 Steel Door Institute
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Recommended
Guidelines for the Use of
Gasketing and Thresholds
for Standard Steel
Doors and Frames

The following details represent the recommendation of The Steel Door Institute in this important corollary
area. This document should in no way be considered an endorsement of any manufacturer nor does it imply
that any materials not shown should be considered inferior weatherstripping.

The criteria employed in the selection of these details included:

1. The experience of the Institute with the details shown.

2. The adaptability of the material shown to standard steel doors and frames.

3. The ability to maintain gasketing at the door and frame during periods of
normal thermal movement to the balance of the building structure.

4. The availability of the material from normal commercial sources.

5. Ease of maintenance.

Disclaimer/Source Reference

Since the members of the STEEL DOOR INSTITUTE do not manufacture gasketing, it is strongly suggest
that the BHMA Members’ catalogs and BHMA documents be consulted to establish “fit and function” criteria
for specifying of any gasketing. BHMA Documents are available from:

Builders Hardware Manufacturers Association
355 Lexington Avenue, 15th Floor

New York, NY 10017

Phone: (212) 297-2122

Fax: (212) 370-9047
www.buildershardware.com

© 2014 Steel Door Institute
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Recommended Guidelines for the
Use of Gasketing and Threholds
for Standard Steel Doors and Frames

General

Gasketing and thresholds are used to control the flow of air, smoke, heat or cold, water, sound or other environ-
mental factors through the door opening. The location or intended use of the door assembly, the environment to
which it is exposed, and the performance expected will dictate the selection of gasketing and threshold products.
The variety of materials, their composition, profiles, and performance are virtually limitless. These are described
in ANSI/BHMA A156.21 or A156.22. Generally, gasket materials are sponge neoprene, rubber, vinyl, brushes, or
magnets. Retainers are generally steel, aluminum, brass, bronze, vinyl, or other non-ferrous materials. Informa-
tion in catalogs published by BHMA members aid in the selection of perimeter sealing “ systems” to meet the
applicable performance criteria of the door assembly.

Perimeter Seals

Sealing of gaps between door edges and the header or jambs generally has the greatest effect on performance
of the door opening. The available options are as varied as their applications and their mounting surfaces e.g.
steel, structural steel, or wood. Care should be taken to select materials that will assure performance under
specific job requirements as well as meeting the mounting surface criteria.

I

brush
L A#(EIQDS(I&DE | Gasketing products should never impede the opera-
™ tion, opening or closing of the door assembly. Simple
contact is all that is required for some products. Other
JAMB DOOR products for more severe installations require a slight

compression. A simple test for gasket compression

may be conducted by inserting a sheet of letterhead

- paper into the gap and closing the door. The paper
JAMB DOOR should be held in place by the gasketing.

a -. 4 Gasketing or weather-stripping, of any kind, should be
éHINGE SIDE | furnished and installed in accordance with manufactur-

ers instructions.
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Door Bottom Seals

In most instances, sealing of gaps between the bottom of doors and flooring or thresholds is accomplished with
door bottoms or overlapping strips in metal retainers. These may be of a design that extends beyond the bottom
of the door mechanically, or of a fixed protruding or overlapping design.

Door bottom gaskets must compress against a solid object to affect a proper seal. Carpeting by its pliant nature
does not provide a proper seal.

N N ! N
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Automatic Door Bottom
Astragal Seals

Sealing of door edges at meeting stiles, in lieu of or in addition to factory mounted astragals is accomplished
by supplemental gasketing. This gasketing may be closely abutting fixed members or by overlapping strips in
metal retainers.

Overlapping gasketing is normally used to avoid interference with edge mounted hardware such as locksets
or flush bolts. Closely abutting gasketing is commonly used where both doors must operate simultaneously or
independently as in egress doors.

= T T

Thresholds

Thresholds may be used in addition to or in lieu of door bottom seals. They may incorporate gaskets or other
formed profiles to allow for exit device latching or may be prepared for flush bolt latching. Thresholds should be
provided under the door and between the frame to allow for a smooth transition between floor coverings of dif-
ferent heights or materials. Special consideration should be given to threshold designs used in means of egress
or in handicap accessible situations. The latter limitations are covered in ANSI/ICC A117.1.

bumper insert available

*

% bumper insert available
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Fire Door Considerations

When supplying products to be used on fire rated openings, care should be taken to maintain the proper
clearances around the perimeter of the door assembly in accordance with NFPA 80. Gasketing materials
must be investigated or “Listed” to determine that their installation does not adversely affect the fire resis-
tance performance of the assembly. For example, the performance of gasketing is observed during the fire
test to ensure that flaming does not occur on the exposed surface of door assemblies. It is important to
note, however, that the ANSI/UL 10B, ANSI/UL 10C and ANSI/NFPA 252 standard fire tests do not include
evaluation of the door assembly relative to preventing the passing of smoke or other products of combus-
tion through or around the assembly. Openings that require a smoke seal must be tested in accordance
with NFPA 105, UL 1784 or UBC 7-2 Part 11, 1997 In fire door applications it is VITAL that gasketing does
not inhibit the ability of the door assembly to close and latch.

Performance Testing Criteria

Gasketing products are covered under ANSI/BHMA A156.22.
Included in that standard are:

* Closing Force test
e Heat Test
e Cold Test
e Air Infiltration Test

Thresholds are covered under ANSI/BHMA A156.21.
Included in that standard are:
* Weight bearing test
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Recommended Existing Wall Anchors
for Standard Steel Doors and Frames

This standard is a guide for architects to help them
recognize available options to the traditional sub
buck detail widely used in the past. The anchoring
systems shown are available in regular and labeled
frames.

The details shown are typical of those employed
by members of the Steel Door Institute, but all of
the details are not made by all of the members of
the Institute. A general reference to this document
in your specifications should result in all of the
members of the SDI and most of the non-members
being able to bid on the job without a multitude of
exceptions.

In order to make the installation successful, care-
ful consideration shall be given to all tolerances
involved and that sufficient clearance is figured to
allow for them.

It has been “customary” to allow 4" clearance
around the frame perimeter when establishing
rough opening sizes or when figuring non-standard
overall frame sizes. Although this dimensional re-
quirement does not appear in Industry publications,
it is based on the following:

* Both SDI 117-00 and ANSI/NAAMM HMMA
861-00 recognize a + tolerance in opening
width and height.

* Both of these documents recognize a = toler-
ance in frame face dimensions.

* Both ANSI/NAAMM HMMA 861-00 and
SDI 117-00 recognize a + installation tolerance
for vertical plumb.

Frames will “fit and function” if made to these dimen-
sional tolerances and installed within tolerances.

There is, however, relatively no assurance that the
substrate (walls) will be of suitable size or align-
ment.

We therefore recommend that the rough openings
for these cases be no less than %46” larger on all 3
sides than the “intended” overall frame size. (Exam-
ple: 3070 standard frame =3"-4 35" x 7"-2 %6"). The
installer carries the responsibility for shimming and
aligning as necessary. Gaps are normally sealed as
part of the installation or caulking/painting process.
Architectural Specifications are to be consulted to
determine the appropriate sealant material to be
used at fire door or smoke control frames.

L

%

\/

Adjustable Anchor

Lock-in "A" Anchor

NOTE A

Drill and form
countersink at
center of frame
soffit for V4" x 4 34"
FHMS or RHMS™

NOTE B
Either bolt type
is available for
all anchors.



Weld to frame return SDI 111-F

/— See note “A”

/

\ Weld to frame return

\

|_— See note “A”

ﬂ
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Hat Anchor

/

I

L

Pipe Anchor

N

Hole plug ﬁ

Lock-in "B" Anchor

Weld to frame soffit

/- See note “A”

& ) N
NOTE C
Pl

The head of the bolt may be filled in field

with appropriate filler. % \“ |
N
NOTE D L~ N
Up to 7'6” (2286 mm) height minimum /\

four (4) anchor required per jamb

must be used instead of lead shields.

* Fire rated frames require %" (9.5 mm)
diameter bolts. Steel expansion shields \/\

"C" Anchor
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Recommended

Standard Preparation for
Double Type (Interconnected) Locks on
Standard Steel Doors and Frames

/\/ 1" (25.4mm) /\/ /\/
Sq. or Dia.

2 14" Dia. Clear Hole #8- l’:3|2|Tap G Door

53 9mm _’I e 5" Q Door 2 Holes |

(3.9mm) -i/ - \g{']’ ;
\ [ \= * ‘ T RV
Lock 1 %" < ¢ ) (53.9mm)
o l (57.1mm) v (69.8mm)
\ > l

*

s

5
2 o ;
|2 (23.8mm) > 11 | 46"
S £ (28.5mm) (23.8mm)
2 3/4|| Backset R ; % | 1|| - __1 %u DOOr
(69.8mm) 1 2lg (25.4mm) (34.9mm)
2 /e Dia. - |8 ol | 1% | |+~—13%"Door .
(53.9mm) i E (28.5mm) (44.4mm) 5" »I 1% I«
15 (15.8mm)| |(@8:5mm)
3 1
o

% Y J © A
t _1*_ T2k
1 54" (53.9mm)
== Nc} goc: @omm | —G- S | e 13"
trike o 1 (B4.9mm)l o5 4mm) (34.9mm) 23/,
L—40 %16" l (57.1mm) i L (69.8mm)

s

(1023.9mm)
Above Floor T\ ) d —| /{I': l

o R W & oo "
(23.8mm)
1" (25.4mm)
/\/ Sq. or Dia. /\/ \ #8-32 Tap /\/
Clear Hole 2 Holes
DOOR FACE DOOR EDGE FRAME RABBET

Note: Minimum size of cutout as noted is subject to manufacturer’s standard clearance tolerances.
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High Frequency Hinge Preparations for Frames

Door Door
frame AN — @ frame AN — /\
{ Weld (3) places {

as shown
é\ — | /—16 gage min.
auxiliary
/—~
L o reinforcement
0?0 )
00 Hinge N
1 Reinforcement == Weld (3) places
as shown
00 ol -
00 12 gage min. 00
I T auxiliary T
g\)é_ ﬁ reinforcement
| === L —
Hinge
Reinforcement
/\/\_/ /\/\_/
T Example “A”* T Example “B”*

Background:

There are occasions where steel frames used in extremely high frequency or high use areas need to be supplied with
additional reinforcing to eliminate potential door sag. These types of openings would include: main entrances to schools,
rear exits where severe wind abuse could be a factor, auditoriums, gymnasiums, and the like. When these types of in-
stallations are required, there is a method in which this can be handled, efficiently and economically, through providing
auxiliary reinforcing to standard door frames. The specification for this is as follows:

Specification:

When a high frequency preparation is required, the top hinge of the door frame shall be provided with an auxiliary rein-
forcement as shown in example A or ‘B.’ For additional strength, the center and bottom hinge reinforcement may also be
provided with additional reinforcements.

* High frequency hinge preparations may vary between manufacturers.

© 2008 Steel Door Institute
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Zinc-Coated (Galvanized/Galvannealed) Steel Doors and Frames

Purpose

It is the intent of this document to provide information
regarding the zinc-coated sheet used in steel door and
frame construction when a requirement for zinc-coated
doors and frames is specified. It should be noted that
doors and frames of cold rolled or hot rolled steel are
normally protected with a satisfactorily applied coat of
rust inhibiting paint, and that zinc-coated doors and
frames need only be specified when they are to be
exposed to corrosive atmospheric conditions.

Applicable standards

ASTM A 924 /A 924M — Standard Specification for Gen-
eral Requirements For Steel Sheet, Metallic-Coated by
the Hot-Dip Process.

ASTM A 653/A 653M — Standard Specifications for
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron
Alloy-Coated (Galvannealed) by the Hot-Dip Process.

Types of zinc coatings

Galvanized steel doors and frames are fabricated from
carbon steel sheet that has been coated with zinc on
two sides by the continuous hot-dip process. The pro-
cess results in a layer of zinc on each side of the steel
sheet that is tightly adhered to the steel sheet through
the formation of an iron-zinc alloy bonding layer that
is formed by a diffusion process while the heated steel
strip is in contact with the molten zinc. The relatively
pure zinc coating exhibits a bright metallic color with
a pronounced “spangled” appearance. These coatings
have a free zinc spangled surface and may be pro-
cessed in a manner that reduces spangle and results in
a smooth dull-gray appearance. This type of coating is
referenced with a “G” designation (or “Z” in Sl Units).

Galvannealed steel doors and frames are fabricated
from carbon steel sheet that has been coated by
the continuous hot-dip process and further treated
to convert the zinc coating into a zinc-iron alloy. The
zinc coated sheet receives an in-line heat treatment
immediately as the strip exits the molten zinc bath to
convert the entire coating layer to a zinc-iron alloy by
diffusion of iron from the sheet into the zinc coating.
The galvannealed surface has a non-spangled matte
finish with a nominal composition of 90% zinc and
10% iron. This type of coating is referred to with an ‘X’
designation (or “ZF” in Sl Units).

The galvannealed coating has several advantages
compared to the galvanized coating: 1) improved paint
adhesion; 2) the coated surface accepts paint very
readily without a pretreatment (a pretreatment will en-
hance the performance); 3) the zinc-iron alloy coating
can be welded more easily; and 4) the coating is harder
and more resistant to manufacturing processes.

Coating designations

Coating designations are written to represent the coat-
ing type, either G or A (Z or ZF in Sl Units), and the
coating weight. The coating weight is the amount of
zinc on the steel surface and is expressed to represent
the ounces per square foot of zinc as the total weight
on both surfaces of the steel sheet.

Minimum coating weights

There are two coating weights used to specify zinc-
coated steel doors and frames. In a coating weight
of 40 there are 0.4 ounces of zinc per square foot of
steel, and in 60 there are 0.6 ounces of zinc per square
foot of steel.



Average coating thickness

The average coating thickness specified in table 1 is
based on the conversion factor of one ounce of zinc
coating per square foot of surface corresponding to an
average coating thickness of 0.0017" (0.043 mm).

This coating thickness is not significant enough to make
an appreciable difference in the measurable thickness
of coated or uncoated steel of the same gage.

Refer to table 1 showing the coating designations,
minimum coating weights, and average coating thick-
ness.

Corrosion resistance is directly proportionate to coating
weight. The heavier the coating weight the more zinc is
present and the more corrosion protection it will provide.
Therefore, under normal atmospheric conditions a 60
designation will provide 50% more corrosion protection
than a 40 designation coating.

SDI 112-2008

Painting

Painting zinc-coated steel is recommended. In the fac-
tory, steel is first chemically treated to ensure proper
paint adhesion; then a factory applied coating of rust
inhibiting primer is applied to the fabricated doors and
frames. When additional priming is required, care must
be taken to ensure compatibility with the factory-applied
zinc surface.

NOTES:

e Zinc-coating after fabrication is not available due
to thermal distortion of the product.

¢ Although sometimes specified, the G Type zinc-
coating designation is not recommended for door
and frame construction.

Table 1 — Coating designations, minimum coating weights, and average coating thickness

Coating Weight

Coating — Average Coating
: : Minimum Check Minimum Check . :
Designation . Thickness / Side
Type 9 Limit Triple Spot Test | Limit Single Spot Test
in-lb SI oz/ft2* g/m?* oz/ft2* g/m? * inches mm
G60 Z180 0.60 0.50 150 .0005 .013
Galvanized
G40 2120 0.40 0.30 90 .0003 .009
A60 | ZF180 0.60 0.50 150 .0005 .013
Galvannealed

A40 | ZF120 0.40 0.30 90 .0003 .009

*NOTE: The weight of coating refers to the total coating on both surfaces.
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Standard Practice for Determining the Steady-State
Thermal Transmittance of Steel Door and Frame Assemblies

Purpose

The purpose of this practice is to establish a
standard test specimen size, test conditions
and a rating system for determining the thermal
transmittance of operable steel door and frame
assemblies.

This practice refers to the standardized thermal
transmittance; U, of an operable steel door and
frame assembly installed vertically in the absence
of solar and air leakage effects.

This practice employs the use of ASTM C1363,
Standard Test Method for Thermal Performance
of Building Materials and Envelope Assemblies
by Means of a Hot Box Apparatus, ASTM C1199,
Standard Test Method for Measuring the Steady-
State Thermal Transmittance of Fenestration Sys-
tems Using Hot Box Methods and ASTM E1423
Standard Practice for Determining Steady State
Thermal Transmittance of Fenestration Systems.

2 Test Specimen

21

2.2

3.1

Single doors and pairs of doors shall be tested as
nominal 3'0” (914mm) wide x 7'0" (2134mm) high
and 6'0" (1828mm) wide x 7'0" (2134mm) high
openings, respectively.

The test specimens shall consist of door, frame,
weather-stripping system, glazing (if included) and
hardware and be fully operable prior to the sealing
of the assembly.

Note: ASTM E1423 requires sealing of the test
specimen to prevent air leakage.

Experimental Procedure

The specimen shall be tested in accordance with
ASTM C1199, C1363 and E1423.

4 Calculation

4.1

Standards As Tough As Steel.™

The standardized Thermal Transmittance (Usg)
shall be calculated per the CTS method described
in ASTM C1199.

5 Performance Ratings
Table 1
U-Value | < %2 Light | > 2 Light | Rating
> 0.46 >0.52 > 0.57 0
< 0.45 < 0.51 < 0.56 1
< 0.43 < 0.49 < 0.54 2
< 0.41 < 0.47 < 0.52 3
< 0.39 < 0.45 < 0.50 4
< 0.37 < 0.43 < 0.48 5
< 0.35 < 0.41 < 0.46 6
< 0.33 < 0.39 < 0.44 7
< 0.31 < 0.37 < 0.42 8
< 0.29 < 0.35 < 0.40 9
< 0.27 < 0.33 < 0.38 10

6 Report

6.1 The report shall contain the following information:

6.2 A detailed description of the test specimen com-
ponents, i.e. Door, frame, hardware, glazing and
weather-strip that includes model or series num-
bers.

6.3 If the test specimen is of a size other than that
specified in Section 2.1, the reason for the devia-
tion should be noted.

6.4 All of the information specified in Section 9 of test
method ASTM C1199.

6.5 A statement affirming that the test was conducted
in accordance with this standardized procedure.

6.6 A rating as defined in Table 1.
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Manufacturing Tolerances for Standard Steel Doors and Frames

1 Introduction

It is the intent of this publication to provide users
with definitive information regarding manufacturing
tolerances of standard steel doors and frames. This
document is not to be referenced for manufacturing
tolerances of specialty products, i.e., bullet, acousti-
cal, windstorm. This document is intended for in-plant
inspections. It may be used as a reference document
for on-site inspections where there is no evidence of
damage to material or improper installation.

The information contained herein pertains to doors
and frames manufactured in accordance with ANSI/
SDI A250.8, Specifications for Standard Steel Doors
and Frames. It is not intended to be a reference for
specialty doors or unusual door and frame conditions.

2 Reference Documents:

ANSI/SDI A250.8-2017 SDI 100 Specifications for
Standard Steel Doors & Frames

ANSI/SDI A250.6-2020 Recommended Practice for
Hardware Reinforcings on Standard Steel Doors and
Frames

ANSI/SDI A250.3-2019 Test Procedure & Acceptance
Criteria for Factory Applied Finish Coatings for Steel
Doors & Frames

ANSI/SDI A250.10-2020 Test Procedure & Acceptance
Criteria for Prime Painted Steel Surfaces for Steel
Doors & Frames

ANSI/SDI A250.11-2022 Recommended Erection
Instructions for Steel Frames

ANSI/BHMA A115 Specifications for Steel Door and
Frame Preparation for Hardware (A115.1 — A115.18)

ASTM A568-2019 Standard Specification for Steel,
Sheet, Carbon, Structural, and High-Strength, Low-
Alloy, Hot-Rolled and Cold-Rolled, General Require-
ments for

ASTM A653-2018 Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process

ASTM A924-2022 Standard Specification for General
Requirements for Steel Sheet, Metallic-Coated by the
Hot-Dip Process

NFPA 80, Standard for Fire Doors and Other Opening
Protectives, 2022 Edition.

SDI 122-2021, Installation and Troubleshooting Guide
for Standard Steel Doors and Frames

SDI 134-2020 Glossary of Terms for Hollow Metal
Doors and Frames

3 Notes

3.1 Tolerances

All values which do not carry specific tolerances or
are not marked maximum or minimum shall have the
following tolerances: Linear dimensions shall be + 1/16
in. (1.6 mm). Weight or force shall be + 2%. Angles
shall be + 2 degrees. Where only minus tolerances are
given, the dimensions are permitted to be exceeded at
the option of the manufacturers.

3.2 Gauge vs. Thickness

While the term ‘gauge’ is no longer common for defining
material thickness it is still used to specify doors and
frames for ordering purposes. The term ‘thickness’ is
used when defining the actual dimension of an item,
and the term ‘gauge’ is used in the context of specify-
ing a particular door or frame.

3.3 Metric

Values stated without parenthesis are the requirement.
Values in the parenthesis are explanatory or approxi-
mate information.

4 Materials and Finishes

4.1 Steel Thickness

Manufacturers no longer order sheet and coil to a
specific gauge, but rather to a minimum decimal thick-
ness. This thickness is the lowest of the range for a
specific gauge. The steel supplier is therefore permitted
to exceed, but not be less than the specified decimal
thickness. These minimum values meet the stringent
requirements of test facilities and labeling agencies
such as UL Solutions, and ITS/Intertek Testing/War-
nock Hersey. Examples of minimum allowable steel
thickness:
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Gauge (MSG) Minimum

20 0.032"
18 0.042"
16 0.053”
14 0.067"
12 0.093”
10 0.1237

7 0.167"

Gauge (MSG) are for reference purposes only.

4.2 Steel Coatings

Thickness of metallic coatings (generally zinc) are
defined by ASTM A924, Standard Specification for
General Requirements for Steel Sheet, Metallic-Coated
by the Hot-Dip Process and A653, Standard Specifi-
cation for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process. The two most commonly used designations
are A40 and A60. Minimum requirements for these
designations are:

A40 = 0.40 oz/ft? total both sides.
A60 = 0.60 oz/ft? total both sides.
For reference, 1 0z/ft? = 1.7 mils thickness.

4.3 Factory Applied Coatings

Factory applied coatings (primer, finish paint, etc.) are
subject to performance standards rather than thick-
ness, the dry film thickness is irrelevant. Such coatings
must comply with performance criteria of:

ANSI/SDI A250.3 — Test Procedure and Acceptance
Criteria for Factory Applied Finished Coatings for Steel
Doors and Frames

OR

ANSI/SDI A250.10 — Test Procedure and Acceptance
Criteria for Prime Painted Steel Surfaces for Steel
Doors and Frames.

5 Frame Tolerances

5.1 Frame Cross Section Profile

Permissible tolerances in frame profile surfaces are as
shown in Figure A:

Face le—
+1/32"
[<— Stop
+1/32"
[ '
Rabbet
+V3"
Frame Throat —
Depth Opening
+146” +¥a"

|

Figure A — Profile Tolerances

5.2 Frame Opening & Vertical Locations

)
+1/3"
T I ¢ Hinge
+V6s”
Opening
Height
+Y16" —Va2"
+V6a”
7 ¢
Strike
+V/32"
A

L— Opening Width—»l

+V1e” —V32"

Figure B — Opening Tolerances

5.3 Bow or Twist of Jambs or Header

Realizing that frames are somewhat “pliable’} and
require bracing and alignment during installation,
allowable deformation (bow, twist, etc.) of jambs or
header of frame prior to installation shall not result
in a reduction of opening sizes more than 16" beyond
those shown in Figure “B” when measured at any point.



5.4 Horizontal Alignment of Door Within
Rabbet

Hinge and strike backsets shall allow the horizontal
centerline of the door to be in line with the horizontal
centerline of the frame rabbet + 32" prior to installa-
tion. Figure “C” is an example based on a 1 %" door
in a1 1%s” rabbet.

|7 17 0r 33" + V32"

f Centerline of door
\ 1 %" door

Figure C — Horizontal Alignment

5.5 Frames with Lights or Panels

Opening sizes (width or height) for side lights or tran-
som lights or panels and for borrowed light frames shall
be subject to a tolerance of + V16" for each individual
light or panel. These tolerances shall be non-accumu-
lative so that the overall frame opening sizes are not
increased by more than 5", (Reference Figure D.)

+ Y

+ Y16 ~— + V16— + V16"

+ V16"

+ Vie”

Figure D — Frames with Lights or Panels
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6 DoorTolerances

6.1 Door Size, Thickness, and Vertical

Locations
l«—Door Width —»
+%64" Baling Door
T I Thickness
i‘ész e
7y T € Hinge
Vs Door
Height
B +%64”
+Ves” O+ € Lock
Lock
Height
\i +V3"
\i | |

Figure E — Doors

6.2 Door Squareness

When measured diagonally from corner to corner along
the same face, the measurements shall be within 46"
of each other. (Reference Figure F.)

/

Figure F — Squareness
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6.3 Door Perimeter Flathess

Using a straightedge suitable for the size of the door,
the straightedge is laid against the door face at or within
Y~ of the top, bottom, hinge edge, and lock edge on
both faces any deviation between the face and the
straightedge shall not allow a 0.0625" rod or block to
pass. (Reference Figure G.)

Note: The straightedge shall be allowed to “rest” natu-
rally on the door surface, not pulled down at one end to
meet the door.

Straightedge \

V16" max —|4—

16" max

[ 1 1

T /
Straightedge

Figure G — Flatness

|

6.4 Door Face Bow or Crown (Flatness)

When a straightedge suitable for door size is laid di-
agonally against the door face at least 2" from corners
any deviation between the face and the straightedge
shall not allow a 0.125" rod or block to pass.

Note: The straightedge shall be allowed to “rest” natu-
rally on the door surface, not pulled down at one end to
meet the door. (Reference Figure H.)

Straightedge

8" max

N

Door

Figure H - Flatness

6.5 Door Twist

The door is laid on a suitable, flat fixture or surface that
is free of any warp, bow, or twist. Support blocks of
identical heights shall be inserted between the fixture
or surface and the door face at all four corners of the
door. Any deviation space between the face and the
support blocks shall not allow a 0.0625” rod or block
to pass. An additional two blocks shall be inserted be-
tween fixture or surface and the door face at or near
mid points of door height.

Note: The door shall be allowed to “rest” naturally on

the support blocks, not pulled down at any corner to
meet the blocks. (Reference Figure 1.)

Flat Surface

Door Surface

Figure | — Door Twist



6.6 Doors with Lights or Panels

Opening sizes (width or height) for lights or panels cut
into doors shall be subject to a tolerance of + V46" for
each individual light or panel.

7 Hardware Preparations

7.1 Vertical Locations

Tolerances for vertical locations are as noted in Para-
graphs 5.2 and 6.1.

7.2 Horizontal Alignment

Tolerances for horizontal alignment of door and rabbet
are as noted in Paragraph 5.4.

7.3 Mortise Depth

The depth of hardware items mortised into edges of
doors (such as hinges, strikes, lock fronts, flushbolts)
shall be as defined on manufacturer’s templates and/
or ANSI A156.115 documents subject to an additional
tolerance of + 64",

7.3.1 Cutout Depth at Frame or Door Faces

To allow for field adjustments, typically accomplished
by shimming, hardware cutouts (such as hinges) that
extend from door edges around to faces or from frame
rabbet around to faces are allowed to exceed mortise
depth by 16",

7.3.2 Depth for Recessed or Concealed
Hardware

The depth for hardware items recessed into top or bot-
tom of doors or edges of doors (such as pocket pivots,
floor closers, top pivots, concealed closers or holders,
etc) shall be as defined on manufacturer’s templates
subject to an additional tolerance of +%16”—0". Notches
in door faces shall have similar tolerances.
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8 Frame Installation

8.1 Frame Installation Tolerances

While this document is mainly concerned with toler-
ances relating to the manufacturing process, openings
will not function properly if the frame is not installed
within recognized tolerances.

Figures “J-K-L-M” show examples of the accuracy to be
maintained while setting and installing frames. Instruc-
tions for installation may be found in ANSI/SDI A250.11.

Y16” (1.58 mm)
1 Strike
Hinge —» Jamb
Jamb
16" (1.58 mm)
)
t
«— Strike
Hinge Jamb
Jamb

Maximum 1/16” allowable tolerance on total opening.

Figure J — Squareness
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Head Level Head Level
16" ——>] je—
(158 mm) |K———1] Ne—
,_J «— Hinge or Lf_ Hin_ge or
-.H Strike Jamb Strike Jamb
Bottom Vi Bottom
(1.58 mm)

Figure K — Plumbness

Y16 (1.58 mm)

S

Figure L — Alignment

Y16” (1.58 mm)

Figure M — Twist

8.2 Troubleshooting

Further information regarding corrective actions for
door & frame openings may be found in SDI-122.
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Technical Data Series

SDI 118-2021

Basic Fire Door, Fire Door Frame, Transom/Sidelight
Frame, and Window Frame Requirements

1 Introduction

Fire testing of doors, door frames, transom/
sidelight frames, window frames, glazing, and
hardware and the resulting labeling programs
granted by third-party testing agencies are
complex subjects better understood when basic
rules and guidelines are applied. The following
information is based upon the requirements of
the International Building Code.

Note: Values stated without parentheses are
the requirement. Values in parentheses are
explanatory or approximate information.

2 Doors

The fire-protection classification of the wall into
which the door is installed dictates the required
fire-protection rating of the door. The location
of the wall in the building and prevailing build-
ing codes establish the fire-protection rating
requirements for the wall. Fire door assemblies
are often required to also act as smoke and
draft control barriers by the building code in ad-
dition to the specified fire-protection rating. For
openings in a smoke partition, no fire-protection
rating is required for the door assembly but the
door cannot exceed the code’s maximum air

Table 1 — Fire door openings

Openin Wall Door and Description and Use
P 9 Rating Frame Rating P
4 Hour 3 Hour These openings are in walls that separate buildings or
(180 minutes) divide a single building into designated fire areas.
Openings of this type are used in enclosures of vertical
4 1-Y2 Hour communication or egress through buildings. Examples
// |—'_'_ 2 Hour (90 minute) of these types of openings include stairwells and eleva-
tor shafts.
1 Hour 1 Hour These door and frame assemblies divide occupancies
(60 minute) in a building.
1 Hour 3/4 Hour For use where there are openings in corridors or room
(45 minute) partitions.
7 2 Ho 1-V2 Hour This opening is in a wall where there is the potential for
/, % ur (90 minute) severe fire exposure from the exterior of the building.
Y H This opening is in an exterior wall that has the potential
’/ 1 Hour 454 ‘outr to be exposed to moderate to light fire from the exterior
A v (45 minute) | 5t the building.
/53 Hour These openings are in corridors where smoke and draft
- - * 1
o N " @ V2 Hour (20 minute) control is required.
These openings are in partitions required for smoke
No Fire- Smoke and control in a building. No fire resistance rating is needed
protection draft control for the door assembly. The air leakage rate for the as-
’ . # N e . rating aft contro sembly cannot exceed 3.0 CFM/ft? at 0.10 inch (0.9 m%/
min./m? at 25 Pa).
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leakage rate. The associated door fire-protection
ratings are shown in Table 1.

2.1 Hourly ratings

Steel fire doors are “rated” by the duration
of time (in minutes or hours) that a door has
successfully withstood exposure to fire test
conditions. Hourly ratings include 1-%2-hour
(90 minute), 1-hour (60 minute), ¥-hour (45
minute), and 's-hour (20 minute), with the
maximum rating required of any swinging type
fire door being 3-hour (180 minute). All doors
have been subjected to a hose stream test,
unless otherwise noted on the label.

2.2 Three-hour (180-minute) doors

A door with a three-hour fire-protection rating is
usually required in walls that separate buildings
or that divide a large building into smaller fire
areas. The wall rating is four hours.

2.3 1-%2-hour (90-minute) doors

Doors rated for 1-2 hours are required in 2-hour
rated walls. These doors are commonly located
in stairwells, or other enclosures of vertical
passage through a building. They also occur
in boiler rooms and in exterior walls that have
the potential for severe fire exposure from the
outside of the building.

2.4 One-hour (60 minute) doors

One-hour rated doors are used in occupancy
separation walls, which are also one-hour rated.

2.5 %-hour (45 minute) doors

Doors with %-hour fire-protection ratings are
used in one-hour walls. A %-hour rated door
is required in walls of corridors and room
partitions. A door with this rating may also be
located in the exterior wall of a building subject
to moderate fire exposure from the outside of
the building.

2.6 Ys-hour (20 minute) doors

One-third-hour or 20 minute doors are used in
one-hour walls. These doors are used for corri-
dor applications and in other applications where
smoke and draft control is a primary concern.

2.7 Doors tested without hose stream

Doors may be rated as 20 minutes without a
hose stream. These doors have successfully
passed a 20-minute fire test, with the omis-
sion of the hose stream test, and bear a label

that specifically states “Twenty-Minute-Rating
Tested Without Hose Stream.” These doors
may be provided with vision lights only limited
in size by the door manufacturer’s fire labeling
procedure.

Assemblies identified as “Twenty-Minute-Rating
Tested Without Hose Stream” should not be
confused with Vs-hour fire-rated doors, which
have been tested in accordance with the stan-
dard fire test procedure that includes the hose
stream test.

2.8 Smoke and Draft Control Door

Doors marked as smoke and draft control door
assemblies will be used in smoke partitions with
no fire resistance rating. These doors are used
to control the passage of smoke from room to
room where the partition must only provide
smoke and draft control. The door and frame
assembly with all hardware and gasketing are
required to have a maximum leakage rate not
to exceed 3.0 CFM/ft2 at 0.10 in. (0.9 m¥min./
m2 at 25 Pa) of water. These assemblies will be
indicated by a leakage-rated door assembly
label. These assemblies must be tested in
accordance with UL 1784 and installed in ac-
cordance with NFPA 105. For double egress
doors used as cross corridor smoke barriers,
please refer to Section 15.

2.9 Summary

Doors are typically rated for three-fourths of
the rating of the surrounding wall: A 3-hour
door is used in a 4-hour rated wall; a 1-Y2-hour
fire door is used in a 2-hour rated wall; and a
%-hour door is used in a one-hour rated wall.
The exceptions are the 1-hour and the "s-hour
rated doors which are typically used with one-
hour rated walls.However, a door with a higher
fire-protection rating than the opening requires
may also be specified. For example, a door
rated for 3 hours may be used in a 1-%2-hour
opening. All requirements for the 3-hour rating,
such as maximum glazing materials size, door
size, and other restrictions for the higher rated
door must be met.

3 Glazing Materials

A wide variety of glazing materials and glaz-
ing compounds are available for use in fire
doors and frames. Wired glass that is 4"
(6.835 mm) thick was once the most common
type of glazing in fire-rated assemblies but is



generally prohibited for use in areas subject to
human impact. For this reason, ceramic and
other non-wired glazing materials, along with
filmed wire glass, are now the most common
types of glazing used in fire-rated assemblies.
For glazing materials, the maximum exposed
area per individual light, the minimum groove
depth, glazing compound and the rating shall
be as indicated in the individual manufacturer’s
published listings. Consult the door and glazing
manufacturers for the limitations of size, area
and number of vision lights in a door.

The vision light kit or window frame used for
glazing materials must be approved for use in
a fire-rated door.

Two categories of glazing used in doors, door
frames, transom/sidelight frames, and borrowed
light frames are available as follows:

Fire-Protection-Rated Glazing — This glaz-
ing is evaluated for fire-protection ratings
measured in minutes or hours in doors,
door frames, and transom/sidelight frames
in accordance with UL 10C or NFPA 252
and borrowed light frames in accordance
with UL 9 or NFPA 257.

Fire-Resistance-Rated Glazing — Fire-re-
sistance-rated glazing is designed to limit
the temperature rise on the unexposed
surface in accordance with UL 263 or
ASTM E119. Performance is rated in terms
of temperature rise on the unexposed face
at increments of time (minutes or hours).
This glazing may be used in Temperature
Rise Doors, explained in the next section.

Fire protection and fire resistance glazing
installed in fire doors and fire-rated windows
that are subject to human impact shall meet
applicable impact safety standards (e.g. — 16
CFR 1201, U.S. Consumer Product Safety Com-
mission, “Standard for Architectural Glazing”).

The reader may also wish to review NFPA 80,
Chapter 4, Glazing Material in Fire Doors for
additional information on this topic.

The manufacturers’ listings for fire door, tran-
som/sidelight frame, window frame, and glazing
may be obtained through the listing agencies
as follows:
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UL

Use the following link to access the UL “Online
Certifications Directory” Enter the “UL Category
Code” indicated below for a listing of approved
manufacturers or search by company name or
product type.

https://productiq.ul.com (link valid as of
7/13/2021)

Fire Door Manufacturers — GSYX or GSZN

Fire Door and Window Frame Manufactur-
ers — GVTV

Glazing Manufacturers — KCMZ or CCET

Intertek Testing Services (Warnock Hersey)

Use the following link to access the Intertek
“Listed Product Directories” Enter keywords
such as glass, glazing, fire door, fire door
frame, fire window, or transom frame for a list
of approved manufacturers.

https://bpdirectory.intertek.com/Pages/DLP_
Search.aspx (link valid as of 12/14/2021)

4 Temperature rise doors

In certain applications, fire doors are required to
minimize the transmission of heat from one side
of the door to the other, as in the stairwell of a
high-rise building or in horizontal exits. These
doors are fire-resistance rated, as opposed to
fire-protection rated. If the door can limit the
transmission of heat for a period of time, people
can safely pass below the floor of fire origin in
a burning building. These doors are built with
a core that is specifically designed to restrict
the transmission of heat and are referred to as
temperature rise doors.

In addition to the hourly rating, the fire door
label will also state the temperature rise rating
of the door. Temperature rise ratings are 250°F
(139°C), 450°F (250°C), and 650°F(361°C), and
the ratings indicate the maximum rise in tem-
perature above ambient temperature measured
on the unexposed surface (non-fire side) of the
door during the first 30 minutes of the standard
fire test. In some applications the International
Building Code (IBC) requires a 450° F (250°C)
temperature rise rating for doors, interior exit
stairs and ramps, and exit passageways. The
250°F (139°C) temperature rise designation is
the most stringent rating of the three, since it
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requires the most limited rise in temperature.
A 250°F (139°C) temperature rise door meets
the requirements of specifications calling for a
450°F (250°C) or 650°F (361°C) temperature
rise rating.

5 Louvers

Listed louvers are permitted in 1-2-hour and
%-hour fire doors where the louver is installed
in accordance with the manufacturer’s listing.
Louvers may not be used in ¥5-hour (20-minute)
rated doors, or doors of other hourly ratings that
may be part of a smoke and draft assembly.
Doors with glass lights, or doors equipped with
fire exit devices may not have louvers unless
permitted by local building codes.

6 Fire door frames

Where a frame bears a recognized label qualify-
ing it as a fire door frame without an indicated
rating, it may support a 3-hour, a 1-%2-hour,
1-hour, a ¥%4-hour, Ys-hour, or a 20 minute door.
Some state and local building codes may require
hourly ratings to be indicated on the certification
label. Frames used in masonry walls may be
used with a maximum 3-hour fire door, while
frames used in drywall stud walls are intended
to be used with a maximum 1-%2-hour fire door.
Consult individual fire door frame manufacturers
listings for fire door frames that can be used
in drywall stud walls with a maximum 3-hour
rating. Unless otherwise stated in the manu-
facturer’s certification, grout or any other filler
material is not required for fire-rated frames
installed in either drywall or masonry walls for
any hourly rating.

7 Transom and sidelight assemblies

Labeled door frames are available with tran-
som areas, sidelight areas, or a combination
of both. The transom and sidelight areas can
be assembled with listed panel assemblies or
listed glazing material. Frames with solid tran-
som panel and/or side panels may be used in
openings rated up to and including 3 hours.
Transom and sidelight frames with labeled glaz-
ing material may be used in openings rated up
to 1-%2 hours. The maximum hourly rating, overall
frame size, panel construction, and individual
glazing material exposed areas for frame and
glazing manufacturers may be obtained through
the listing agencies as indicated in Section 3.

Unless otherwise stated in the manufacturer’s
certification, grout or any other filler material is
not required for transom and sidelight frames
installed in either drywall or masonry walls for
any hourly rating.

The overall size of transom and sidelight frames
is limited to the maximum size that a manu-
facturer has listed. Since the size may vary, it
is important to consult the manufacturer when
designing or writing specifications.

8 Fire window frames (borrowed light)

Fire window frames are labeled hollow metal
glass light frames that are not attached to a
door frame and are tested in accordance with
NFPA 257 or UL 9. Individual glazing material
exposed areas are not to exceed 1296 square
inches (32.92 m2)and the dimension for width or
height shall not exceed 54 inches (137.16 cm)
unless otherwise tested. The maximum hourly
rating, overall window size, and individual
glazing material exposed areas for frame and
glazing manufacturers may be obtained through
the listing agencies as indicated in Section 3.
Fire window frames are typically used in cor-
ridor walls and may be provided for masonry
or drywall construction. Consult the frame
manufacturer as to the ability to supply fire
window frames for installation in drywall walls.
Unless otherwise stated in the manufacturer’s
certification, grout or any other filler material is
not required for fire window frames installed in
either drywall or masonry walls at any hourly
rating.

9 Fire doors with builders hardware

Fire doors with builders hardware serve four
main purposes:

1) To function as a door at all times; 2) to provide
ready egress; 3) to keep fire from spreading
throughout the building; and 4) to protect life
and property.

To adequately perform these functions, a fire
door must be equipped with labeled hardware
for dependable operation. Proper hardware
selections can be verified by consulting online
listings published by UL LLC and Intertek. These
listings identify hardware and other products
that may be used in fire-rated assemblies.
The information can also be accessed at the
following links:
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http://productiq.ul.com (link valid as of
10/16/2020)

Search by type of hardware, company
name, or UL Category Code such as
GXHX or GYJT.

Intertek Testing Services (Warnock Hersey)

https://bpdirectory.intertek.com/Pages/DLP_
Search.aspx (link valid as of 12/14/2021)

NFPA 80 provides requirements for installing
fire doors, frames, and hardware in the building
openings, as well as requirements for annual
inspection, testing and maintenance.

9.1 Hinges

A labeled fire door must be hung on steel ball-
bearing-type or listed hinges. NFPA 80 allows
the use of steel ball-bearing hinges without a
listing. Steel hinges that meet the criteria of
NFPA 80 have been proven to be adequate
during a fire. There are certain hinge designs
made of non-ferrous metals which may be used
on fire doors in accordance with the listing
information for the particular hinge but may
result in a lower fire-protection rating.

Hinges with ball bearings are required in order
to provide smooth operation and to minimize
wear throughout the lifetime of the open-
ing. Remember, a fire door must close in the
event of a fire. Exception: Some manufacturers
may provide doors with hinges that use other
antifriction bearing surfaces if they meet the
requirements of ANSI/BHMA A156.1.

NFPA 80 allows the use of standard weight
(0.134 inch (3.4mm) leaf thickness) 4-12"
(114.3 mm) steel hinges as a minimum on 1-%4"
(44.45mm) doors up to 4'-0" (1.22m) in width
and 8'-0" (2.44m) in height. Doors over 8'-0"
(2.44 m) in height shall have heavy weight (.180
inch (4.6 mm) leaf thickness) 4-%2" (114.3 mm)
hinges as a minimum. Some manufacturers have
the capability of providing lighter weight hinges
on doors over 8'-0" (2.44 m) in height as part
of a listed assembly. (Consideration should be
given to larger hinge sizes for frequently used
or heavy doors.)

9.2 Latching devices

Every swinging fire door must have a listed
and labeled self-latching device. Dead bolts
may be provided in addition to the latch bolt,
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except on doors in a means of egress, in which
case interconnected locks may be used which
simultaneously retract the dead bolt with the
latch bolt. Dead bolts may not be used in place
of latch bolts.

When selecting latching devices, it is important
to use the correct length of latch bolt, a require-
ment that can vary with the door construction
and the manufacturer’s listing. It is common for
a pair of doors to require a longer latch bolt
throw than a single door. The minimum latch
bolt length that must be used for any given
door is indicated on the fire door label.

An exception to latching for fire-rated openings
is allowed by the IBC for double egress doors
in corridors that are in a smoke barrier. State
and local building code authorities may also
allow latching to be omitted in certain openings.
Consult individual manufacturers for labeling
capabilities.

9.3 Fire exit hardware

Fire exit hardware devices may be used on
labeled doors provided the door labeling spe-
cifically states “Fire Door To Be Equipped With
Fire Exit Hardware.” This label indicates that
the door has been properly reinforced for fire
exit devices. Fire exit hardware used on doors
that bear this label must pass a panic loading
test in accordance with UL 305 and a cycling
test in accordance with ANSI/BHMA A156.3
in addition to the standard fire test. The panic
load test measures the structural capability of
the door to allow the hardware to operate in a
panic situation. The cycling test ensures that
the hardware is durable and does not malfunc-
tion due to every day use.

Care must be taken when selecting exit devices
for use on fire-rated doors, as some devices
have been tested for panic applications only,
and have not been fire tested. In addition, exit
devices have size and hourly rating restrictions,
and must be properly labeled and identified as
fire exit hardware.

NFPA 80 provides additional guidance on use
of other listed hardware in conjunction with fire
exit hardware devices.

9.4 Closing devices

A properly sized closing device is the last of
the “basic” fire door hardware requirements.
A fire door must be in a closed and latched
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position to serve as a protective barrier in the
event of a fire. For this reason, either listed
ANSI/BHMA Grade 1 spring hinges or a listed
door closer is required to ensure that the door
will close properly.

Note: Per NFPA 80, the authority having juris-
diction may allow the closer to be omitted from
the inactive leaf of a pair of doors for equipment
rooms to allow the movement of equipment.

9.5 Hold open devices

Tests and investigations have proven that smoke
and toxic gases are the main cause of death in
fires. Listed closers with closer arms that are
equipped with a fusible link (if allowed by the
local Authority Having Jurisdiction) or a listed
combination closer/holder shall be used. Me-
chanical hold-open only devices and hold-open
only arms are not permitted on self-closing
doors. Doors with surface closers equipped with
a listed hold open device (e.g. electromagnetic
release) also prevent the passage of the toxic
gases and smoke. These devices are activated
by electronic detectors that sense smoke and/
or the products of combustion.

10 Fire resistive frames

The assemblies detailed above in sections 8 and
9, where located in fire barriers, are limited to
156 square feet (14.49 square meter) in area or
an aggregate width of 25 percent of the length
of the wall. Where either of these parameters
are exceeded, the opening protective must be
tested in accordance with ASTM E119 or UL
263 and have a minimum fire-resistance rat-
ing not less than the fire-resistance rating of
the wall. These are referred to as fire resistive
frame assemblies as they limit the radiant heat
transfer through the assembly in addition to the
passage of flame.

11 Hardware - pairs of doors

Pairs of doors for rated openings have some
unique hardware requirements.

11.1 Hinges and closing devices

Pairs of doors for labeled openings require steel,
ball-bearing-type hinges or a listed continuous
hinge. Closing devices are required on both
leaves of a pair of doors except on mechanical
equipment rooms where the closing device may
be omitted from the inactive leaf, if acceptable
with the authority having jurisdiction.

11.2 Latching hardware

11.2.1 Active leaf of pairs of doors

An active leaf of a pair of doors may require
labeled fire exit hardware, or any labeled latch
that shall be opened by one obvious operation
from the egress side.

11.2.2 Inactive leaf of pairs of doors

Local codes may allow manual flush or surface
mounted bolts to be used to secure the inactive
leaf of pairs of doors being used as entrances
to equipment rooms or similar situations. The
IBC requires that the inactive leaf have no knob
or other visible hardware that implies means
of egress.

Labeled fire exit devices are mandatory for exits
unless local authorities give specific approval for
the use of labeled self-unlatching and latching
devices, such as automatic flush bolts on the
inactive leaf. The self-unlatching feature must
work only when the active leaf is opened.

11.3 Double egress pairs

Double egress pairs of doors should only be
provided with vertical rod fire-exit hardware
devices on both leaves unless otherwise per-
mitted by the code. The vertical rod devices
may be either surface mounted or concealed.

11.4 Astragals

The application of astragals on pairs of doors
depend upon the individual door manufac-
turer’s published listings. For pairs of doors
that do require an astragal, the astragal shall
project a minimum of %-inch (19 mm) beyond
the edge of the door to which the astragal is
attached. Pairs of doors that are in a required
means of egress may not be equipped with an
astragal that inhibits the free use of either leaf.
An overlapping astragal may not be used on
pairs of doors swinging in the same direction
with vertical rod exit devices on both leaves
of the pair.

In some situations a coordinator may be needed
to allow the inactive leaf to close before the
active leaf. This ensures proper latching of pairs
of doors. Some manufacturers are able to sup-
ply labeled pairs of doors with an open-back
strike without an astragal, which eliminates the
need for a coordinator.



12 Product labeling

There are several materials and attachment
methods for fire labels that are approved by
recognized labeling agencies. These include
steel, brass, aluminum, and non-metallic ma-
terials such as mylar. Metal labels are attached
with welds, rivets, drive screws, or adhesive.
Non-metallic labels are either die-slit or tamper
proof with an adhesive back. Once applied, any
attempt to remove the label will indicate tamper-
ing. Embossed metal labels and embossments
directly applied to doors and frames may be
painted as long as the listing agency mark and
all listing information is legible.

The mark of a labeling agency shall be provided
on all labels applied to fire-rated doors and
frames. The agency mark or manufacturer isn’t
required to be the same on the door, frame, and
hardware. Labels are located on the edge of a
door between the top and middle hinges. Labels
are located on the frame rabbet between the
top and middle hinges. Labels may be located
on the top of the door or head of the frame,
or lock edge of door or face of door, if there is
interference with hardware (e.g. electric power
transfer, continuous hinge, smoke seals) that
would obscure the label.

Fire labels on doors and frames are not intended
to survive a fire. The label is there to indicate
that the opening is protected by a properly
constructed steel door and frame.

13 Fire test methods

There are two primary fire test methods recog-
nized by the IBC to establish the fire-protection
ratings of doors. The first is ANSI/UL 10C and
is referred to as a ‘positive pressure’ test. The
second is, NFPA 252 and is required by the
IBC to be conducted under positive pressure
test conditions.

Fire doors may be specified by calling out the
test method or by indicating that the product
must meet a specific section of a model build-
ing code.

14 Smoke and draft control

Doors that open into corridors that are used for
a means of egress may be required to have a
smoke and draft control rating. Smoke and draft
control assemblies are tested for air leakage
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per UL 1784 and NFPA 105 and fire-protection
ratings as previously discussed.

14.1 Gaskets

Gaskets are typically required for doors to pass
a smoke and draft control test. The requirement
for a gasket also includes the meeting edges of
a pair of doors. The gaskets used in a smoke
and draft control assembly must be fire-rated
and be listed for use in a smoke and draft con-
trol assembly. A bottom seal is not required for
smoke and draft control assemblies.

14.2 Marking

The IBC requires smoke and draft control as-
semblies to have an identification mark of “S”
which appears on the door label following the
hourly rating. The frame doesn’t require the “S”
mark to be present on the label.

15 Smoke barrier doors

The IBC includes a requirement for smoke bar-
rier doors. These doors need to provide smoke
and fire protection as previously described in
this document. The IBC includes an exception
for double egress doors that require that these
doors have the same characteristics of a fire
door except a fire-protection rating and self
latching are not required. Double egress doors
used in a smoke barrier are used in cross cor-
ridor applications.

16 Field Labeling

If a product or component does not have a
certification acceptable to the Authority Having
Jurisdiction (AHJ) or other vested party, field
labelling can be performed by a testing and
listing agency that is used by the manufacturer
of the product or component under review.

17 Field modifications

If the product or component requires a field
modification, the testing / listing agency that
the product or component was listed with shall
be contacted by the manufacturer and provided
with a description of the proposed modification.
If the agency determines that the modification
does not affect the integrity and fire protection
capabilities of the opening and provides written
authorization, then field modifications may be
performed. Any modification of a non-fire-rated
door assembly to achieve a fire-protection rating
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must be conducted under label service (See
Field Labeling) evaluation process.

18 Fire door inspections

The 2018 edition of the International Building
Code and subsequent editions require fire
door assemblies to be inspected after they are
installed, in addition to the acceptance and an-
nual requirements found in NFPA 80. Building
owners must have a qualified individual inspect
all components of the fire door assembly and
document the results as outlined in NFPA 80.
Any deficiencies noted during the inspection
must be addressed with maintenance or compo-
nent replacement, and a follow-up acceptance
test performed.
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FOREWORD

The material contained in this document has been developed under the auspices of the Technical
Committee of the Steel Door Institute.

The Steel Door Institute does not condone or encourage repair methods which would adversely affect
product performance or violate and/or void product warranties.

The user of this document assumes all responsibility associated with but not limited to product
performance and violation of product warranties for any product associated with the installation and
suggested repair methods in this document.

PURPOSE

The intent of this document is to cover field installation problems most commonly experienced with
standard steel door and frame installations. It should be understood that most problems encountered are
because of inappropriate application of the products and/or improper installation.

The suggested method of repairs requires only basic hand tools and relatively little time. It should be
understood that more complex problems or compound problems could exist which warrant extensive field
repairs and modification to products. These types of field installation problems are not intended to be
covered in this document and should not be made without first consulting the manufacturer.

Modifications made to fire-rated-labeled doors and frames shall be made in compliance
with NFPA 80.
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SDI-122
Installation Troubleshooting Guide
for Standard Steel Doors and Frames

IMPROPER DOOR / FRAME CLEARANCE

To ensure proper door and frame function, the clearance between the door and frame must be properly
maintained. All standard steel door and frame manufacturers closely hold tolerances that result in

a nominal clearance between the door and frame of 1/8 inch. If this clearance is not maintained,
interference and hardware misalignment may occur.

Proper installation is extremely important in establishing clearances and preventing a multitude of potential
problems.

The Steel Door Institute has many publications which were developed to establish industry standards
and assist in specifying as well as installing standard steel doors and frames. One publication, ANSI/
SDI A250.11, Recommended Erection Instructions for Steel Frames, will be of assistance regarding the
erection and installation of standard steel frames.
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IMPROPER DOOR / FRAME CLEARANCE (continued)

Is door sagging?

Uneven clearances frequently result from improper |
installation of frames and frame anchors. The T

condition, characterized by lock edge clearances
narrow at the top and wide at the bottom, is called
“door sag” The following suggested adjustments L
may correct the condition. o

Are hinges loose?

If hinge screw does not remain tight, the screw can
be held in place by the use of a “locktite” type product
which prevents the screw from loosening. Additionally,
“Nyloc” type fasteners can be used to replace the
normal machine screws.

Are hinges worn?

If excessive wear has occurred on hinge knuckles, the
door will not be held tightly. Replace hinges.

Are hinges properly swaged?
|
The hinge manufacturer’s specifications Q |

should be checked to determine the proper

hinge swage. Standard swaging of
Swaging is a slight offset of the hinge leaf standard-weight and

at the barrel which permits the leaves to heavy-weight full mortise
come together. hinges, when closed to the

parallel position, provides
a %e"” clearance between
leaves.
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IMPROPER DOOR / FRAME CLEARANCE (continued)

Remove top hinge filler for non-
handed doors

The improper clearance condition may be

improved by removing the top hinge leaf \\
attached to the door and taking out the filler 0 c
(hinge filler) from behind the leaf. Once A=
completed, reattach hinge leaf to door. A hinge 1 o
filler is used on all non-handed doors. 7 o
e
1
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-« Add shims to bottom and/or middle
ey hinge
o On handed or non-handed doors, the lower half
/\/ of the door can be shifted upward and toward
\/I/\J\f\ Jlf the strike jamb. Remove the screws which

attach the middle and/or bottom hinge(s) to the
door. Insert shims between the hinge leaf and
door. Reattach hinge leaf to door.

N

Standard-weight to heavy-weight hinge modifications

Although styles and types vary, many manufacturers offer built-in features that allow hinge pockets

on doors and frames to be modified from standard-weight to heavy-weight. Examples of the different
methods are: grinding or flattening down raised embossments in shim plates or reinforcements; removing
or breaking off hinge filler shim plates; adjusting set screws; and removing wire shims. These options

all involve removing material from the pocket to allow for heavy-weight depth to be achieved. As always,
check with individual manufacturers to determine the type of modifications offered.
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IMPROPER DOOR / FRAME CLEARANCE (continued)

HEADER . .
Reswaging hinges

The following example shows how a hinge leaf
can be reswaged to correct minor improper door/
frame clearances. This particular method allows
the reswaging to be accomplished while the door
remains in the opening and the hinge leaves
remain on the door and frame. The example
shows a top hinge reswaged to correct a sag-
type condition. However, any of the hinges can
be reswaged in this manner to compensate for
conditions opposite to that of a sag condition

HINGE }' =~
PIN

HINGE JAMB —]

1. Remove top hinge pin.
DOOR LOCK
EDGE

/ STRIKE JAMB {

/

< \ -

| T — /
CLEARANCE

2. Use a screwdriver to set the clearance between
the lock edge of the door and strike jamb.

—HINGE LEAF
KNUCKLE ON FRAME
$
~—HINGE LEAF
IE - KNUCKLE ON DOOR
I

3. Hinge knuckle will now be misaligned.

ELECET
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IMPROPER DOOR / FRAME CLEARANCE (continued)

Reswaging hinges (continued)

As shown, the hinge leaf knuckles on the door move
to a new location once the clearance at the strike
jamb is set. The hinge leaf knuckles on the frame
must now be reswaged (bent) to align with the new
location of the hinge leaf knuckles on the door. The
simplest way to do this is to use a %" — 16" tube
wrench (a crescent wrench will do as a second
choice). Simply slip the tube wrench down around the
1st knuckle and align it with the new location. Once the
first knuckle has been aligned, the wrench will now
slip down to the 2" knuckle for alignment. Repeat the
process on the third knuckle.

HINGE PIN N

(=
\/\

\/\

Z

4. Reswage and align hinge knuckles.

NOTE: As always, caution should be
exercised when the hinge leaves are
not removed. Excessive pressure
could damage doors/frames. As an
alternate reswaging method, the hinge
can be removed and clamped in a vise
for reswaging.

5. Re-insert the hinge pin and remove the screwdriver.

Is the door binding?

Frames which are out of plumb will likely cause
improper operation of locksets and binding of bolts
in the strike. Check carefully the installation of the
frame prior to making hardware adjustments.
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DOOR BIND AGAINST RABBET

Normally, door bind is found between the door and rabbet. There are several ways of shimming which will
move the door in different directions. The following guidelines should be used in shim applications.

SHIM

INCREASED HINGE
GAP REINF.
¢ HINGE
BARREL LINGE
| JAMB
N
2.1 This method will move the door Zg%?,f
toward the Strike jamb. It will leave a small DOOR
gap between Hinge and Frame face. It will

not prevent or help hinge bind. v
Door - Frame - Hinge
HINGE
H f REINF.

Full Shim - Frame

§ HINGE
BARREL

HINGE
JAMB

2.2 This method will move the door to-

INCREASED
cAp LINGE ward the Strike jamb. It will leave a small
REINF. gap between Hinge and Door face. It will
DOOR not prevent or help hinge bind.

.

Door - Frame - Hinge
Full Shim - Door

INCREASED
GAP

G HINGE

BARREL
HINGE

JAMB

INCREASED
GAP

HINGE
REINF.

2.3 This method will move the door
toward the Strike jamb. It will leave a small DOOR
gap between Hinge and Door and Frame

face. It will not prevent or help hinge bind. v

Door - Frame - Hinge
Full Shims - Door & Frame
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HINGE BIND AGAINST STOPS

Hinge bind against the frame stops is possible field condition. There are several ways of shimming which
will move the door in the desired direction. The following guideline should be used in shim application.

INCREASED

GAP

¢ HINGE
BARREL

3.1 This method will move door to-
ward Strike jamb. It will leave a small gap

HINGE
between Hinge and frame face. It will also REINF.
help if hinge bind is occurring. DOOR
HINGE Door - Frame - Hinge
REINF. Half Shim - Frame
G HINGE é
BARREL
HINGE
JAMB
- )
INCREASED /
GAP SHIM ) )
HINGE 3.2 This method will move door

toward Strike jamb. It will leave a small
ook gap between Hinge and Door face. It
will also help if hinge bind is occurring.

Door - Frame - Hinge
Half Shim - Door

SHIM
INCREASED HINGE
GAP REINE

¢ HINGE
BARREL

HINGE
—_— JAMB

INCREASED _J////
GAP

HINGE
REINF.

3.3  This method will move door toward
Strike jamb. It will leave a small gap between
Hinge and Door and Frame face. It will also v
help if hinge bind is occurring.
Door - Frame - Hinge
Half Shims - Door & Frame

DOOR
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HINGE BIND AGAINST STOPS (continued)

¢ HINGE
BARREL
4.1  This method will pull door
toward Hinge jamb. It may create
hinge bind.
HINGE
REINF.
G HINGE é
BARREL

SHIM
HINGE
REINF.

DOOR

Door - Frame - Hinge
Half Shim - Door

¢ HINGE
BARREL

4.3  'This method will pull door
toward Hinge jamb. It may create
hinge bind.

Door - Frame - Hinge
Half Shim - Frame

HINGE
JAMB

42  'This method will pull door
toward Hinge jamb. It may create
hinge bind.

HINGE
SHIM Q : REINF.

SHIM

HINGE
JAMB

HINGE

DOOR REINF.

A

Door - Frame - Hinge
Half Shims - Door & Frame




TWISTED DOOR

Normal installation results in the plane of the door face being parallel
with the plane of the frame face. If the frame is square and plumb, all
face surfaces of the frame will be in the same plane. A twisted door
will “break through” the frame’s face plane surface. BE SURE the
frame is square and plumb. If it is not, the problem is probably with
the frame installation and NOT the door.

/
/
/
/ N
ra
/ Me Face _ Pl
/ ®Surfy,,
/
/ /
/ ) /
/ / /9
/ /
/ /
/ / /
/ /
/
Door “Break-Through” or “Twist” can be found

in different locations on different doors. Usually
it is found diagonally between opposite lower
and upper corners.

DOOR —

SDI 122-2021

N

JAMB

FACE OF DOOR
//_ SHOULD BE
PARALLEL WITH
IMAGINARY
PLANE ACROSS
FACES OF FRAME

,—JAMB

IMAGINARY PLANE
ACROSS FACES
OF FRAMES
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TWISTED DOOR ADJUSTMENTS

When required, it is possible to “spring” the door back to (or much closer t0) its ideal position of being
parallel with the plane across the faces of the frame. This can usually be done with the door remaining in
the frame. A piece of wood blocking must be placed between the door and frame. Pressure is then applied
at the twisted area to “spring” the door. However, caution should be exercised on drywall installations
since the frame could possibly work lose from the wall, particularly with slip-on drywall type frames.

Twisted at Top
When the top lock area of a door is “breaking-

through” the plane, place a wood block on floor,
?\E between door and frame as shown. Apply pressure
\) to the top lock area as shown to “spring” door back

1

into position. Remove wood block, close door and
y check condition. Repeat if necessary.

WOOD
BLOCK

Sz

Twisted at Bottom

When the bottom lock area of door is “breaking-
through” the plane, place a wood block between
frame head and door as shown. Apply pressure to
the bottom lock area as shown to “spring” door back
into position. Remove wood, close door and check
condition. Repeat if necessary.

10



TWISTED DOOR ADJUSTMENTS (continued)

An alternate method can also be used which will allow the door to remain in the opening. This method
might be appropriate in drywall installations as previously mentioned. Although the example shown
deflects the top half of the door, this method could be used on the bottom half of the door as well.

SOLID WOOD

SPACER %"

——CLAMP

—— CLAMP

—— CLAMP

DOOR

SDI 122-2021

PULL DOWN
TOWARD TUBING

WITH CLAMP

LOCATE CLAMP

g JUST BELOW

| POINT OF "BOW"

SOLID WOOD

SPACER %"

\ TUBING SUCH AS

2" X 2" X 1/4”
WALL STRUCTURE

11
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TWISTED FRAME

Wall conditions and anchoring methods can cause the frame to be “twisted” in the opening. The two jamb
(hinge and strike) faces are not in the same plane as discussed in the twisted door section. This can be
checked by using a level and/or plumb bob. Frames do not have adjustments when it comes to “twist”

The “twist” condition is generally caused by the wall conditions. The frame jamb faces are prevented from
being set in the same plane because the walls are out of plane to begin with.

The options available to correct this problem depend, to a large extent, on the wall construction.

LEVEL
JAMB

90°

CHECK WITH

LEVEL \() .

\— This jamb is not level. Using a

level or plumb bob will show

0 which way the bottom of the
frame must move.

L PLUMB BOB

N

&
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FRAME SET OUT OF SQUARE

Proper frame installation cannot be overemphasized. In the
majority of wall constructions, (“slip-on” drywall type frames
being the major exception) “quick” or “easy” field fixes are limited.
Improperly set frames that are drastically out of square will cause
severe door and hardware problems. These types of situations
would require extensive field repair and may result in having to
remove frames from walls.

If the “out of square” condition is slight, some adjustment can be
made by shimming and/or adjusting anchors, particularly if the
frame being worked on is a slip-on drywall type.

The most versatile frame to work with in correcting these types
of conditions is the “slip-on” drywall frame. The manufacturers’
instructions should be referenced, but generally most “slip-on”
drywall frames have a sill anchor at the bottom of the jamb and a
compression anchor between the top hinge and the header. Also,
most jambs have corner clips that have a hole to accept a screw.
The corner clip and hole align with a hole in the header. The
adjustment of slip-on drywall frames can be made using these
anchors or corner clips.

90° 90°

PROPERLY SET FRAME

All corners are 90°. The dimension taken
at Point ‘A’ is equal to the dimension
checked at Point “B” Both hinge and strike
jambs are plumb and level.

SDI 122-2021

Corner Clip
Header to jamb connection

\/\

Compression Anchor
(Cut-away view)

Sill Anchors
Snap-in type or screw type

13
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FRAME SET OUT OF SQUARE (continued)

The following examples illustrate how a frame can be set out of square.

sz v IMPROPERLY SET FRAME (A)

One corner is greater than 90° and one corner is less than 90°.
The miters do not properly align with one another and “gaps” are
created in the miters which are opposites of one another. The

A dimension taken at point ‘A’ would remain the same when checked
at point “B” if the 90° corners are out of square an equal number of
degrees.

This condition can be corrected by adjusting the compression
anchors in and/or out of each jamb as required. Loosen the corner
clip screws if the frame is so equipped before making adjustments;
B retighten when finished. The compression anchors must be
adjusted (turned) in opposite directions to allow the jambs to move.

For the illustration shown, the strike jamb compression anchor
screw must be turned counterclockwise to retract the compression
anchor and give room for the frame to be adjusted back into
position using the hinge jamb compression anchor. The hinge jamb
compression anchor screw is then turned clockwise to advance
the anchor and push the frame towards the room made at the
strike jamb. The frame should be brought into square with

the header and the hinge jamb compression anchor. Once
this is done, the strike jamb compression anchor screw can
be turned clockwise, advancing the anchor snug against the

stud. The corner slip screws should then be retightened.

.

(@

/

14
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FRAME SET OUT OF SQUARE (continued)

85°

85°

IMPROPERLY SET FRAME (B)

The corners are both greater than or less than 902 The
miters do not properly align with one another. When the
corner is less than 90° the miter will have a gap which
increases as it goes towards the return. When the corner
is greater than 90° the miter will have a gap, which
increases as it goes towards the rabbet. Dimensions taken
at point ‘A’ and “B” will not be equal. This condition will
always result in dimension “B” being either greater than or
less than the nominal opening dimension which would be

obtained if checked between jambs along the header.

Jambs Toed In at Sill

To correct this condition, the sill anchors must be
loosened to allow the bottom of each jamb to be
moved in and/or out. In the case of the snap-in
type sill anchor, the baseboard trim might have to
be removed to gain access to the anchors. This
type of anchor is generally used because it can be
hidden by covering it with the baseboard trim.

If the jambs are toed in at the sills, the
compression anchors might have to be retracted
slightly so the sill (base) of the jambs can be
pushed out. The jambs should be plumbed,
squared with the header and leveled as they are
pushed out into their proper position. The sill
anchors should be reset, the compression anchors

/L 950/ \950 \\

Jambs Toed Out at Sill

adjusted and retightened. The baseboard trim should be reattached to the

wall if it had been removed.

A similar procedure should be used if the jambs are toed out at the sills.
The sill (base) of the jambs should be pushed in towards the opening.
The jambs should be plumbed, squared with the header and leveled as
they are pushed into their proper position. The sill anchors should be
reset, the compression anchors adjusted (extended) and retightened. The
baseboard trim should be reattached to the wall if it had been removed.

15
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FRAME SET OUT OF SQUARE (continued)

IMPROPERLY SET FRAME (C)

One corner is properly set at 90° while the other
corner is greater or less than 90°. The dimension
taken at point ‘A’ will constantly change when
checked at various points going towards point “B.”
The corner miter will not properly align between
the header and jamb which is not set at 90°

The jamb which is not 90° to the header must be
moved. To correct this condition, the sill anchor
must be loosened to allow the bottom of the jamb
to be moved in or out as required. In the case of
the snap-in type sill anchor, the baseboard trim
may have to be removed to gain access to the
anchor. This type of anchor is generally used
because it can be hidden by covering it with the
baseboard trim.

85° 90°

One Jamb Toed In

16

90° 95°

One Jamb Toed Out

If the jamb is toed in at the sill, the compression
anchor may have to be retracted slightly so the sill
(base) of the jamb can be pushed out. The jamb
should be plumbed, squared with the header and
leveled as it is being pushed out into its proper
position. The sill anchor should be reset, the
compression anchor adjusted and retightened.
The baseboard trim should be reattached to the
wall if it had been removed.

A similar procedure should be used when the
jamb is toed out at the sill. The sill (base) of the
jamb should be pushed in towards the opening.
The jamb should be plumbed, squared with

the header and leveled as it is pushed into its
proper position. The sill anchor should be reset,
the compression anchor adjusted (fastened)
and retightened. The baseboard trim should be
reattached to the wall if it had been removed.



FRAME WITH RABBETS TOED IN OR OUT

The importance of proper initial frame installation is evident in this condition. In the majority of wall
constructions, except for the “slip-on” drywall type frames, “quick,” “easy” field fixes are limited. Improperly
set frames which have the rabbets drastically toed in or out would require extensive field repair and in
most cases require that the wall be entered to gain access to frame anchoring.

SDI 122-2021

The toed in or out condition is worse near the floor. The header prevents the upper portion of the jambs
from toeing in or out but as you move away from the header towards the floor, the jambs have greater

potential to be toed in our out during installation.

The only frame with this condition which can be corrected with little difficulty is the “slip-on” drywall frame.
Since the “slip-on” drywall frame uses only compression anchors near the head and sill anchors near the
bottom of the jambs, this condition is easily corrected.

AMOUNT O
TOE OUT

-

TOE OUT

[ PLANE OF WALL

._I__,____;‘:_________%i___________-__—l__
90°
AMOUNT OF |~ PLANE OF WALL

PARALLEL TO PLANE OF WALLJ

Typical toed-in or out condition

The figures to the right show the two typical
types of sill anchors used on the “slip-on”
drywall frame.

‘A’ shows an anchor which will be covered
up by the baseboard trim. To gain access to
this anchor the baseboard trim must first be
removed. Next, the nails or screws holding
the anchors to the wall must be removed.
This will loosen the jamb and allow it to be
squared in the opening.

“B” illustrates a screw going through the
face of the frame into the wall. This holds
the sill of the frame in position. This screw
is exposed and is readily accessible.
Removing the screw will loosen the jamb
and allow it to be “squared-up” in the
opening. If both jambs are toed in/out, they
both should be “squared-up.” This can be
checked by taking measurements as shown

T

\/\
=

Note that the rabbet surfaces are
not 90° to the plane of the wall. This
can be checked by placing a straight
edge across the face of both jambs.

The straight edge should set flat
across both faces at the same time.
If the jambs are twisted, a “gap” will
be created as shown in the figure to
the left.

|

below. Both the ‘A’ and “B” dimensions will be the same when the frames are properly set. However, the
frame jambs must be plumb, level, and square with the head of the frame.

17
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FRAME WITH RABBETS TOED IN OR OUT (continued)

DIM. ‘A’

DIM. “B”

If both jambs are toed in/out, they both should be “squared-up.” This can be checked by taking
measurements as shown above. Both the ‘A’ and “B” dimensions will be the same when the frames are
properly set.

The below figure shows a condition which can give the impression that the frame is properly installed.
Both dimensions ‘A’ and “B” will be equal but the frame will not be square in the opening. Both jambs can
be twisted to create a parallelogram. This can be checked by placing a straight edge across the face of
both jambs (the straight edge is represented by the dotted line shown below). The straight edge should set
flat across both faces at the same time. If the jambs are twisted, a “gap” will be created as shown in the
illustration. The “gaps” will be to the same side if a parallelogram was created. The gaps could also be to
opposite sides as shown in the Typical Toed In or Out Condition figure on the previous page.

This condition can be corrected as outlined for the other “toe out” or “toe in” examples.

’\ :\— DIM. & 4/j

‘\
— 1

______________ i
/F \‘/ . /‘_[GAP

90°

PARALLEL TO
PLANE OF WALL
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SILENCERS

Some manufacturers provide a silencer hole in the frame stop to accept a push-in silencer. A “stick-on”
silencer is also available for application to frames without the silencer hole. The silencer acts as a “rubber
bumper” which evenly holds the door off the stop at a constant distance. If the door is held off of the stop
rather than being allowed to move slightly towards the stop, the latch tube will fit tighter into the strike.
Three silencers are placed on the strike jamb, one toward the top of the jamb (nearer the header) and one
toward the bottom of the jamb (nearer the sill) and the third near the strike preparation.

19
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LOCK FITS LOOSE ON STRIKE

This condition cannot be caused by an improperly set door and/or frame. If the lockset on the door was
not properly aligned with the strike on the frame, interference would occur or the latch bolt would bind in
the strike. Since this is not the case; the cause is something other than improper installation. The following
should be checked:

PROPER STRIKE

Is the proper strike plate attached to the frame?

RIM EXIT DEVICES /

An adjustable strike plate is provided. Is the strike
plate properly adjusted to prove positive and secure

latching?

2\

\ &
—=%
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LOCK FITS TOO TIGHT IN STRIKE

Proper installation of the door and frame are essential. If the door and frame are not properly aligned, the
latch bolt could bind in the strike. The following items should be checked:

IMPROPER CLEARANCE/DOOR SAG

For various conditions, refer to page 2.

HINGE BIND

For various conditions of hinge bind, refer to page 6.

TWISTED DOOR

For various conditions of twisted doors, refer to page 8.

TWISTED FRAMES

For various conditions of twisted frames, refer to page 11.

FRAME SET OUT OF SQUARE / /

% 0

For various conditions of frames set out of square,
refer to page 12.

Is the proper strike plate attached to the frame?

el
PROPER STRIKE E
0

The previously mentioned items
0 should be checked and any problems
corrected. If the latch continues to
tightly engage the strike, additional
clearance can be created by filing the
strike or bending the latch bolt lip as
shown. However, this should only be
done as a final option.

=
o
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LOCKSET OFF LOCATION ON DOOR OR
STRIKE OFF LOCATION IN FRAME IN WALL

Minor location adjustments usually can be accomplished by altering the strike plate. The strike plate
alteration would “extend” the opening to allow the latch tube to properly engage the strike. This is similar
to the section “Lock Fits Too Tight in Strike” except that the amount of material removed from the strike is
greater. This could compensate for minor mislocation of the strike plate on the frame and/or location of the
lockset on the door. These general steps should be followed for modifying the strike plate.

22

Mark the area on the strike plate which
must be removed.

Remove strike plate from frame.

Center punch corners of area to be re-
moved and drill a " diameter hole in
each corner.

Use a saber saw and cut from the exist-
ing opening up to the %" diameter holes.
The remaining material between the two
8" holes should be filed away.

Dress off all rough edges and corners
with a file. This must be done since any
irregular edges or edges with burrs could
cause the latch tube to “drag” or “hang up”
in the strike plate.

Reassemble strike plate to frame and
check alignment with lockset on door as
well as latch tube function in and out of
strike plate.

MARK AREA

TO BE REMOVED

DRILL HOLES

/ :

CUT
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MITER NOT CLOSED ON FRAME

The major cause of miters not properly lining up and “closing” is incorrect installation. The effects of
improper installation on miter seams are covered under the previous section of “Frame Set Out of Square.”
This section should be referenced for detailed explanations of conditions which could occur, and solutions
for correcting the problems.

This condition could also be caused by conditions as explained in the “Frame Loose on Drywall” section—
figures on page 28.
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CLEARANCE AT BOTTOM OF DOOR TOO SMALL

The available options for correcting this problem are limited. Frames which are permanently anchored to
the wall construction (such as masonry or steel stud) leave few alternatives. The only available “fix” is to
trim the bottom of the door, if the door’s construction will permit trimming. As shown in the figure below,
the nominal “sill clearance” should be 3% of an inch. The sill clearance is the dimension from the bottom of
the door to the bottom of the frame jambs, and 34" is a standard industry dimension.

The frame jambs should be set at
floor level which then results in 34
of an inch between the bottom of
the door and floor.

The 34" also provides enough
room to allow the installation of
a “raised sill” which is a type of
flat threshold. If a raised sill is
used, the 3 inch clearance is
decreased.

Before any alterations are made DIM. “B” DIM. &’
the door height dimensions ' O
should be checked.

The door height is determined
by taking a measurement
represented by dimension ‘A’ in
the figure. If the door height is
“oversize” the clearance at the
bottom will be too small.

The frame jamb height (which r LINE
is the same as the opening I

height) is determined by taking

a measurement represented by

dimension “B’ If the jamb height is

“undersize,” the clearance at the bottom will be too small.

The bottom of the frame jambs should be set “on” the floor not “in” the floor. In some special cases the
jambs can be set “in” the floor but this requires special design c