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9.8.0 Fire-Rated Wood Door Construction
Fire-rating construction for wood doors with large lites.

(By permission of Eggers Industries, Two Rivers, Wisconsin.)
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9.8.1 Fire-Rated, Sound-Retardant, Lead Lined, Electrostatic Shield Doors

(By permission of the National Wood Window and Door Association, Des Plaines, Illinois.)
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9.8.2 Bullet-Resistant Wood Doors

(By permission of Eggers Industries, Two Rivers, Wisconsin.)
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9.9.0 Data Required to Order PreMachined Wood Doors
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(By permission of Eggers Industries, Two Rivers, Wisconsin.)

9.9.1 Hardware and Special Reinforcing Requirements

(By permission of Eggers Industries, Two Rivers, Wisconsin.)
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9.9.2 Wood Door Glazing and Louver Options

(By permission of the National Wood Window and Door Association, Des Plaines, Illinois.)
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9.9.3 NWWDA’s Architectural Door Code Specification Descriptions

(By permission from the Window and Door Manufacturers Association, Des Plaines, Illinois.)
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9.9.4 Sash and Panel Door Parts Nomenclature

(By permission of Eggers Industries, Two Rivers, Wisconsin.)
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9.10.0 Installation of Exterior Wood Swinging Doors
• Measure the rough opening for size, out of plumb, and out of square.
• Check the existing subsill and ensure that it is level.
• Review the maufacturer’s installation tolerances and instructions for proper dimensions.
• In the absence of any manufacturer’s information, the rough opening should be no more than 11⁄2inches wider and no more than 1-inch higher than the outside dimensions of the door frame jamb.
• The rough opening should be no more than 1⁄8-inch out of plumb over the height of the opening.
• The subsill should be capable of being leveled to within 1⁄16-inch over the width of the opening, but
not sloped to the interior of the structure.

(By permission of the National Wood Window and Door Association, Des Plaines, Illinois.)

9.10.1 Defining Fixed and Hinged Portions of French Door Assemblies

(By permission of Marvin Windows and Doors, Warroad, Minnesota.)
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9.11.0 Warp Tolerance and Telegraphing Tolerances for Wood Doors

(By permission of the National Wood Window and Door Association, Des Plaines, Illinois.)

9.12.0 How to Store, Handle, Finish, Install, and Maintain Wood Doors
Installation

1. The utility or structural strength of the doors must not be impaired when fitting to the opening,
in applying hardware, in preparing for lights, louvers, plant-ons, or other detailing.
2. Use two hinges for solid-core doors up to 60 inches in height, three hinges up to 90 inches in
height, and an additional hinge for every additional 30 inches of height or portion thereof. Interior
hollow-core doors weighing less than 50 pounds and not over 7'6" in height can be hung on two
hinges. Use heavy weight hinges on doors over 175 pounds. Pivot hardware can be used in lieu of
hinges. Consult the hinge or pivot hardware manufacturer with regard to weight and size of hinges
or pivots required.
3. Clearances between top and hinge door edge and door frame should be a minimum of 1⁄8" (3.2 mm).
For a single door latch edge, the clearance should be 1⁄8" (3.2 mm). For a pair of doors, the meeting edge clearance should be 1⁄16" (1.6 mm) per leaf. The bottom edge should be 3⁄4" (19 mm) max-
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imum from the top of a noncombustible floor and 3⁄8" (10 mm) maximum from the top of a noncombustible sill.
4. All hardware locations, preparations, and methods of attachment must be appropriate for the specific door construction. Templates for specific hardware preparation are available from hardware
manufacturers or their distributors.
5. When light or louver cutouts are made for exterior doors, they must be protected to prevent water from entering the door core.
6. Pilot holes must be drilled for all screws that act as hardware attachments. Threaded to the head
screws are preferable for fastening hardware to nonrated doors and are required on fire-rated
doors.
7. In fitting for height, do not trim the top or bottom edge by more than 3⁄4 inches unless accommodated by additional blocking. Trimming of fire-rated doors must be in accordance with NFPA 80.
8. Doors and door frames should be installed plumb, square, and level.
Cleaning and Touchup

1. Inspect all wood doors prior to hanging them on the job. Repair noticeable marks or defects that
might have occurred from improper storage and handling.
2. Field repairs and touchups are the responsibility of the installing contractor upon completion of
initial installation. Field touchups shall include the filling of exposed nail or screw holes, refinishing raw surfaces resulting from job fitting, repairing job-inflicted scratches and mars, and final
cleaning of finished surfaces.
3. When cleaning door surfaces, use a nonabrasive commercial cleaner designed for cleaning wood
door or paneling surfaces that do not leave a film residue that would build up or affect the surface
gloss of the door finish.
Adjustment and Maintenance

1. Ensure that all doors swing freely and do not bind in their frame. Adjust the finish hardware for
proper alignment, smooth operation, and proper latching, without unnecessary force or excessive
clearance.
2. Review with the owner/owner’s representative how to periodically inspect all doors for wear, damage, and natural deterioration.
3. Review with the owner/owner’s representative how to periodically inspect and adjust all hardware
to ensure that it continues to function as it was originally intended.
4. Finishes on exterior doors could deteriorate because of exposure to the environment. To protect
the door, it is recommended that the condition of the exterior finish be inspected at least once a
year and refinished as needed.
Storage and Handling

1. Store doors flat on a level surface in a dry, well-ventilated building. Doors should not come in contact with water. Doors should be kept at least 31⁄2" off the floor and should have protective coverings under the bottom door and over the top. Covering should protect doors from dirt, water, and
abuse, but allow for air circulation under and around the stack.
2. Avoid exposure of interior doors to direct sunlight. Certain species (e.g., cherry, mahogany, walnut, and teak) in an unfinished state are more susceptible to discoloration if exposed to sunlight
or some forms of artificial light. To protect doors from light damage after delivery, opaque wrapping of individual doors could be specified.
3. Do not subject interior doors to extremes of heat and/or humidity. Do not allow doors to come in
contact with water. Prolonged exposure could cause damage. Buildings where humidity and temperature are controlled provide the best storage facilities (recommended conditions 25–50% RH
and 50–90°F).
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4. Do not install doors in buildings that have wet plaster or cement unless they have been properly
finished. Do not store doors in buildings with excessive moisture content. HVAC systems should
be operating and balanced.
5. Doors should always be handled with clean hands or while wearing clean gloves.
6. Doors should be lifted and carried when being moved, not dragged across one another.
Finishing

1. Wood is hygroscopic and dimensionally influenced by changes in moisture content caused by
changes within its surrounding environment. To ensure uniform moisture exposure and dimensional control, all surfaces must be finished equally.
2. Doors should not be considered ready for finishing when initially received. Before finishing, remove all handling marks, raised grain, scuffs, burnishes, and other undesirable blemishes by block
sanding all surfaces in a horizontal position with a 120-, 150-, or 180-grit sandpaper. Solid-core
flush doors, because of their weight, naturally compress the face veneer grain while in the stack.
Therefore, sanding of the overall surface will be required to open the veneer grain to receive a
field applied finish evenly. To avoid cross-grain scratches, sand with the grain.
3. Certain species of wood, particularly oak, might contain extractives that react unfavorably with
foreign materials in the finishing system. Eliminate the use of steel wool on bare wood, rusty containers or other contaminants in the finishing system.
4. A thinned coat of sanding sealer can be applied prior to staining to promote a uniform finish and
avoid sharp contrasts in color or a blotchy appearance. Door manufacturers are not responsible
for the final appearance of field-finished doors. It is expected that the painting contractor will
make adjustments, as needed, to achieve desired results.
5. All exposed wood surfaces must be sealed, including top and bottom rails. Cutouts for hardware
in exterior doors must be sealed prior to installation of hardware and exposure to weather.
6. Dark-colored finishes should be avoided on all surfaces if the door is exposed to direct sunlight,
in order to reduce the chance of warping or veneer checking.
7. Water-based coatings on unfinished wood could cause veneer splits, highlight joints, and raise
wood grain. If used on exterior doors, the coating should be an exterior-grade product. When installed in exterior applications, doors must be properly sealed and adequately protected from the
elements. Please follow the finish manufacturer’s recommendations regarding the correct application and use of these products.
8. Be sure that the door surface being finished is satisfactory in both smoothness and color after each
coat. Allow adequate drying time between coats. Desired results are best achieved by following
the finish manufacturer’s recommendations. Do not finish doors until a sample of the finish has
been approved.
9. Certain wood fire doors have fire-retardant salts impregnated into various wood components that
make the components more hygroscopic than normal wood. When exposed to high-moisture conditions, these salts will concentrate on exposed surfaces and interfere with the finish. Before finishing the treated wood, reduce the moisture content below 11% and remove the salt crystals with
a damp cloth followed by drying and light sanding. For further information on fire doors, see the
NWWDA publication regarding Installing, Handling & Finishing Fire Doors.
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9.12.1 Care and Installation at the Jobsite

(By permission from the Window and Door Manufacturers Association, Des Plaines, Illinois.)
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9.12.2 Finish System Descriptions

(By permission from the Window and Door Manufacturers Association, Des Plaines, Illinois.)
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9.13.0 Glossary of Wood Door Terminology

(By permission from the Window and Door Manufacturers Association, Des Plaines, Illinois.)
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9.14.0 Aluminum Door Types/Sectional Dimensions
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9.14.1 Aluminum Revolving Doors
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9.15.0 Windows—Aluminum, Wood, Steel, and Plastic
Aluminum Windows

According to ANSI/AAMA-101, aluminum used in the manufacture of windows must meet the following specifications:
• Yield strength 16,000 psi (110.24 MPa)
• Tensile strength 22,000 psi (151.6 MPa)
• Coefficient of thermal expansion 13  10 to the 6-inch/(2.45 cm) degree Fahrenheit (to convert F to C, subtract 32 and divide by 1.8)
Aluminum windows are susceptible to corrosion if their painted or anodized surfaces are exposed
to the environment. Unless airborne contaminants are removed periodically by washing, they will attract and hold moisture. In combination with pollutants, over time, the exposed painted or anodized
metal surface will be attached.
Aluminum is an excellent heat and cold transmitter. Without a thermal break in the window frame,
it will always present a cold interior surface during winter months. Aluminum window components
tend to expand and contract rapidly in response to temperature changes, causing stresses on improperly installed glazing. If these stresses become excessive, cracks will develop in the glazed section. However, aluminum windows are very cost-effective; are manufactured in a wide range of sizes,
configurations, and colors; and are generally maintenance-free, compared to wood windows.
Steel Windows

These windows are usually constructed of hot-rolled, #12 steel and are classified by the minimum
combined weight of the outside frame and vent member.
• Residential grade Minimum 2.0 pounds (0.9 kilogram) with maximum 1 inch (2.54 cm) from
front to back. The maximum dimension is 61⁄2 feet (1.98 meters) and the maximum spacing of mullions is 31⁄2 feet (1.07 meters).
• Standard grade Minimum 3.0 pounds per lineal foot (1.36 kilograms per 30.48 cm) with a maximum of 11⁄4 inches (3.17 cm) front to back, 3⁄4 inch (1.9 cm) vertical muntin required in projected
vents over 41⁄2 feet (1.37 meters) wide. The maximum glazed area is 60 square feet (5.58 square
meters) and a maximum dimension is 10 feet (3.05 meters). For combined units, a maximum mullion spacing of 61⁄2 feet (1.98 meters) is permitted.
• Heavy intermediate grade Minimum of 3.5 pounds per lineal foot (1.58 kilograms per 30.48 cm)
with a maximum of 115⁄16 inches (3.33 cm) from front to back, 3⁄4 inches (1.90 cm) vertical muntin in
projected vents over 5 feet (1.52 meters). The maximum glazed area is 84 square feet (7.8 square
meters). For combined units, a maximum spacing of mullions is 61⁄2 feet (1.98 meters).
• Heavy custom grade Minimum 4.2 pounds per lineal foot (1.91 kilograms per 30.48 cm) with a
maximum of 11⁄2 inches (3.8 cm) from front to back of the ventilator and the supporting frame.
Steel windows exhibit great strength, allowing for large glazed areas. Thermal expansion is minimal, but thermal breaks in the frames are required to prevent the transmission of heat and cold from
exterior to interior areas. These windows require periodic maintenance to ensure the integrity of
their protective coatings to prevent rusting of their components.
Plastic/Vinyl Widows

Vinyl windows are manufactured to ASTM D4216 specifications that require the minimum properties
of the polyvinylchloride (PVC) to have an impact resistance of 0.65 four pounds per inch (0.045 kilograms per square centimeter) of notch, a tensile strength of 5000 psi (34.5 Mpa), a modulus of elasticity in tension of 0.29  106, deflection temperature under load at 140 degrees F (77°C) and a coefficient of expansion of less than 2.2  10 to the minus 5th inch (2.54 cm)/inch (2.54 cm)/degree
Fahrenheit (to convert F to C, subtract 32 and divide by 1.8).
Vinyl windows can be manufactured in many textures and colors, including wood-finish lookalikes. Although stabilizers are added to the vinyl compound, some dark colors have been known to
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fade or distort when exposed to strong sunlight for extended periods of time. Vinyl windows are difficult to refinish if damaged or if the color fades. Vinyl windows exhibit excellent thermal properties,
do not expand or contract to any noticeable degree when subjected to heat or cold and are relatively
maintenance-free and cost-effective.
Wood Windows

Wood windows offer beauty and warmth, as well as exhibiting excellent thermal qualities. Protection
from the elements and condensation requires that both interior and exterior surfaces are either
painted or otherwise sealed to prevent wood rot. Several manufacturers offer aluminum or vinyl
cladding to minimize exterior maintenance.
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9.16.0 Window Performance Grades and ANSI and NWWDA Standards for Wood Windows

(By permission of Marvin Windows and Doors, Warroad, Minnesota.)
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9.17.0 Effect of Glazing Selections on Heat Gain

9.17.1 Low-E Glazing—Illustration
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9.18.0 NWWDA Air-Infiltration Standards
Operating force refers to maximum amount of force, expressed in pounds, required to open and close
a window unit.
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9.19.0 Steps Required to Order Wood/Clad Windows

Items to consider when placing an order for windows:
1. Select style and material (wood, wood/clad, etc.).
2. Determine product size by using the rough opening, masonry opening, and frame size.
3. Identify manufacturer’s unit number.
4. Specify operation.
5. Specify screens, if required.
6. Specify any glazing options.
7. Specify interior wood finish (bare or factory primed).
8. Specify exterior wood finish (bare, factory primed, and clad).
9. Specify color of hardware options, any drips, metal accessory items.
10. Specify type of exterior casing.
11. Specify jamb width.
12. Select any additional options.
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9.20.0 Aluminum Window Wall—Stick-Built Construction
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9.21.0 Aluminum Window Wall—Shear Block Fabrication
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9.22.0 Aluminum Window Wall—Screwspline Fabrication
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9.23.0 Thermal Movement and Frame Deflection
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9.24.0 Sloped Glazing and Skylight Configurations
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9.25.0 Curtain Wall—Quality Control Checklist
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9.26.0 Interior Glass/Glazing—Quality Control Checklist
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