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Use the design solutions described below to meet rated fire barrier requirements for computer rooms and other special use spaces within historic buildings. The objective of these design concepts is to preserve the building's original corridor finishes: plaster walls, doors, transoms, and trim.

This approach to fire safety complies with the Secretary of Interior's Guidelines for Rehabilitating Historic Buildings, mandated under the National Historic Preservation Act of 1966, GSA's policy manual Fire Safety Retrofitting, in Historic Buildings (1989), and the US Department of Housing and Urban Development (HUD's) guidelines for rehabilitating older buildings. 

These concept designs are based on HUD's recommended alternatives for achieving equivalent fire resistance (to contemporary rated construction) by modifying existing materials. Rating equivalents and design solutions for preserving a variety of older building materials are provided in HUD Rehabilitation Guideline No. 8: Guidelines on Fire Ratings of Archaic Materials and Assemblies, 1986. 

For "rating" the room itself: 

Create a rated separation by building a rated enclosure (e.g. gypsum wall board partition) within the office space. Leave corridor doors, trim, and plaster walls in place. Design rated enclosures to be freestanding. Do not anchor or cut into doors or trim. Do not remove corridor doors or block doors from the corridor side. 

For "rating" the corridor: 

Create a rated entrance vestibule to room (with rated door) on the office side of the corridor. I-cave the historic corridor doors transoms, and trim functioning and in place. Do not anchor or cut into doors or trim. Do not alter doors from the corridor side. Enter room through historic door, new vestibule, and vestibule fire rated door. 

Create a rated door by modifying the historic corridor door (and transom, if present) on the office side as shown in the attachment. Apply gypsum wallboard, plywood, oak battens, and/or intumescent paint on the office side of the door to provide a rated barrier over door glazing, stile-panel connections, and gaps between the door and frame, as required. Do not remove doors, transoms, or door trim. Do not alter doors from the corridor side. 

Design modifications to be reversible. For example, use adhesives, rather than mechanical fasteners, to affix fire barrier materials to metal doors or stained wood doors.

3.4 Evaluation of Doors

A separate section on doors has been included because the process for evaluation presented below differs from those suggested previously for other building elements. The impact of unprotected openings or penetrations in fire resistant assemblies has been detailed in Part 2.3 above. It is sufficient to note here that openings left unprotected will likely lead to failure of the barrier under actual fire conditions.

For other types of building elements (e.g.. beams, columns), the Appendix Tables can be used to establish a minimum level of fire performance. The benefit to rehabilitation is that the need for a full-scale fire test is then eliminated. For doors, however, this cannot be done. The data contained in Appendix Table 5.1, Resistance of Doors to Fire Exposure, can only provide guidance as to whether a successful fire test is even feasible.

For example, a door required to have 1 hour fire resistance is noted in the tables as providing only 5 minutes. The likelihood of achieving the required 1 hour, even if the door is upgraded, is remote. The ultimate need for replacement of the doors is reasonably clear, and the expense and time needed for testing can be saved. However, if the performance documented in the table is near or in excess of what is being required, then a fire test should be conducted. The test documentation can then be used as evidence of compliance with the required level of performance.

The table entries cannot be used as the sole proof of performance of the door in question because there are too many unknown variables which could measurable affect fire performance. The wood may have dried over the years; coats of flammable varnish could have been added. Minor deviations in the internal construction of a door can result in significant differences in performance. Methods of securing inserts in panel doors can vary. The major non-destructive method of analysis, a x-ray, often cannot provide the necessary detail. It is for these, and similar reasons, that a fire test is still felt to be necessary.

It is often possible to upgrade the fire performance of an existing door. Sometimes, "as is" and modified doors are evaluated in a single series of tests, when failure of the unmodified door is expected. Because doors upgraded after an initial failure must be tested again, there is a potential savings of time and money.

The most common problems encountered are plain glass, panel inserts of insufficient thickness, and improper fit of a door in its frame. The latter problem can be significant because a fire can develop a substantial positive pressure, and the fire will work its way through otherwise innocent-looking gaps between door and frame.

One approach to solving these problems is as follows. The plain glass is replaced with approved or listed wire glass in a steel frame. The panel inserts can be upgraded by adding an additional layer of material. Gypsum wallboard is often used for this purpose. Intumescent paint applied to the edges of the door and frame will expand when exposed to fire, forming an effective seal around the edges. This seal, coupled with the generally even thermal expansion of a wood door in a wood frame can prevent the passage of flames and other fire gases. Figure 3 below illustrates these solutions.

Because the interior construction of a door cannot be determined by a visual inspection, there is no absolute guarantee that the remaining doors are identical to the one(s) removed from the building and tested. But the same is true for doors constructed today, and reason and judgement must be applied. Doors that appear identical upon visual inspection can be weighed. If the weights are reasonably close, the doors can be assumed to be identical and therefore provide the same level of fire performance.

Another approach is to fire test more than one door or to dismantle doors selected at random to see if they had been constructed in the same manner. Original building plans showing door details or other records showing that doors were purchased at one time or obtained from a single supplier can also be evidence of similar construction.

More often though, it is what is visible to the eye that is most significant. The investigator should carefully check the condition and fit of the door and frame, and for frames out of plumb or separating from the wall. Door closers, latches, and hinges must be examined to see that they function properly and are tightly secured. If these are in order and the door and frame have passed a full-scale test, there can be a reasonable basis for allowing the existing doors to remain.
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TABLE 5.1

All door frames were of standard lumber construction. 

Wood door stop protected by asbestos millboard. 

Wood door stop protected by sheet metal. 

Door frame protected with sheet metal and weather strip. 

Surface painted with intumescent coating. 

Door edge sheet metal protected. 

Door edge intumescent coating. 

Formal steel frame and door stop. 

Door opened into furnace at 12'. 

Similar door opened into furnace at 12'. 

The doors reported in these tests represent the type contemporaries used as 20 minute solid core wood doors. The test results demonstrate the necessity of having wall anchored metal frames, minimum clearance possible between door, frame and stops. They also indicate the utility of long throw latches and the possible use of intumescent paints to seal doors to frames in event of a fire. 

Minimum working clearance and good latch closure are absolute necessities for effective containment for all such working door assemblies. 

Based on British Tests. 

Failure at door - frame interface. 

