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Appendix F
Doors and Hardware That Passed
the Missile Impact Tests
The tables on the following pages document the performance of some
available doors and door hardware that passed the wind pressure and impact
requirements of FEMA 320, Taking Shelter From the Storm. However, the
testing program focused on a variety of doors and hardware systems rather
than multiple tests of a single type of door system.  The data presented are
single-test results, which are intended to be used as indicators of expected
performance.

A residential shelter in FEMA 320 is considered an enclosed structure
(“enclosed” and “partially enclosed” buildings are defined by ASCE 7-98),
that uses an internal pressure coefficient of GC

Pi
 = ±0.18 for components and

cladding (C&C) design. Although impact requirements have not changed, the
pressure coefficients for C&C of a community shelter are different from those
used in FEMA 320. A community shelter is a larger building that will react
differently to wind loads, requiring a design approach using internal pressure
coefficients for partially enclosed buildings (GC

Pi
 = ±0.55). The use of higher

internal pressure coefficients is described in Section 5.3.2, on page 5-10.

The change in pressure coefficients increased the design wind pressures for
doors and windows in community shelters. Most of the door systems discussed
in this manual and presented in this appendix have been successfully tested to
wind pressure values associated with a 200-mph wind or Wind Zone III
(Figure 2-2). However, many shelters will be located in Wind Zone IV (250
mph). The maximum wind pressures on a shelter occur at building corners. As
of the time this manual was published, door/door hardware systems tested
have not been tested to the maximum design pressures associated with Wind
Zone IV at building corners. Therefore, any shelter door system in Wind Zone
IV should be protected by an alcove or debris barrier until further testing can
be performed or until other door and hardware systems are successfully tested
for the design wind pressures.

This manual attempts to identify door/door hardware systems that are readily
available from manufactures. All doors in this appendix have passed the
missile impact criteria. Chapter 6 discussed wide single-door systems (greater
than 36 inches wide, specifically 44-inch width) and double-door systems.
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The wide single-door systems failed at 1.19 psi, which is less than the design
wind pressures associated with 250-mph wind pressures. The double-door
systems (composed of two 3-foot by 7-foot doors) were tested to the wind
pressures of 1.37 psi without failure (the FEMA 320 design criteria). These
doors were not tested to the 250-mph wind pressure levels.

It is important to note that the size of the door that is being tested will affect
the design wind pressure to which a door should be designed. Specifically, the
external pressure coefficient (GC

P
) will vary with location along the wall

(proximity to the building corner) and with the area of the door when
calculating C&C loads using ASCE 7-98.

The testing of standard doors and door hardware will continue after the
publication of this manual. The goal of this testing is to determine whether
available doors and door hardware will be capable of resisting the highest of
wind pressures associated with Wind Zone IV 250-mph winds. Updates on
tested door systems will be posted on the Texas Tech University (TTU) web
page at www.wind.ttu.edu. Questions regarding continued door testing may
be directed to the TTU Outreach Center at 1-888-946-3287.

The information presented in this appendix includes the test date, a
description of the door and door hardware tested, a brief description of the test
results, and the test pressures or the missile impact speeds. The designer
should note that these test results were derived from door systems that used
door hardware systems that may not be accepted for egress under some
occupancy classifications.

http://www.wind.ttu.edu
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