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Purpose

The purpose of this engineering evaluation in Homestead, Florida is to determine the suitability of an aircraft hangar (formerly Building 741) and the corresponding site as a long-term logistics center for FEMA. The hangar is currently being used as a temporary storage facility for FEMA supplies; most of the storage is in trailers located on the hangar floor. The scope of this evaluation includes: the identification of hazards that may impact the site and facility (high winds, flooding, wildfires, and internal fires) and the likely effects from those hazards to this facility.

Site Description
Miami-Dade County is suggesting that Building 741, an aircraft hangar, and the adjacent 64-acre site be occupied by FEMA as a long-term regional logistics center. In addition to the hangar, the site includes two large concrete parking pads consisting of approximately 160,000 square feet of area. The site coordinates are 25°29’31.62” N and 80°23’05.00” W. There is one pad on the northeast side and one on the southwest side. The site has access to the airplane apron for large cargo planes. The runway that is adjacent to the hangar (not part of the scope of this assessment) is 11,000 feet long and has recently been upgraded with new stripping, new lights, and a new control tower. The Air National Guard is occupying a site immediately to the northeast of the proposed site. Other neighbors include the FEMA supported Miami-Dade County Urban Search and Rescue team and the Coast Guard. Figure 1 shows an aerial view of the site from Google Earth. Note that the hangar building and the site are outlined in red.
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Figure 1. Aerial View of Site from Google Earth

The site also has another small building known as Building 745. This is a one-story building with high ceilings that was used as a fabrication/assembly shop when the Air Force Base was functional. The building has approximately 23,400 square feet of space and is constructed of Concrete Masonry Unit (CMU) walls. The building has not been occupied for many years. The team did not enter the building during the field visit as it was not included in the scope of this engineering evaluation. Miami-Dade Government Services Administration noted that the building does not currently have electric power or a sprinkler system. In fact, due to vandalism that has occurred in the years since the base closed, renovations to the building, including new electrical wiring, would be necessary to make it useable. There are two other buildings on the site that are deteriorated and in disrepair; it is recommended that these two buildings be torn down.

The 64-acre site is very flat and is partially in a flood zone designated as a FEMA Special Flood Hazard Area (SFHA or 100-year floodplain). The flood hazard for this site is shown on Flood Insurance Rate Map (FIRM) panel 12025C0370 J (revised on March 2, 1994). The flood zones in this area are Zone AE (EL 6) and Zone AE (EL 7). The building itself is located outside of, but adjacent to, these AE zones (100-year floodplain), and is also outside of the shaded X Zone (500-year floodplain). A portion of the FIRM showing the site is presented as Figure 2. The location of the hangar building is circled. The source of flooding is Biscayne Bay, located approximately 3 miles east of the site. There is a small drainage ditch or swale that also runs along the east side of the site. 
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Figure 2. FIRM for Site

There are numerous service roads that can or do connect to the site. The Florida Turnpike is approximately 2 miles from the site, and there are direct roads from the turnpike to the site. The roads are generally narrow 2-lane minimum traffic access roads with narrow turning radii. 

The building site does not have any security equipment in place. There is no perimeter fence, no local cameras, no alarms, etc. to enforce a secure perimeter. The current building is manned by a security guard, and there is a roving security guard for the entire county-owned site of several hundred acres. 

Building History

The hangar was an integral part of the Homestead Air Force Base that was closed in the 1990s as part of a Base Realignment and Closure (BRAC) initiative. The hangar size accommodated planes as large as C130 transport planes. The building was severely damaged during Hurricane Andrew in 1992 when the entire southwest wall was damaged. The building was remodeled in 1995 in accordance with the 1994 South Florida Building Code used in Dade County. The building construction was done for the U.S. Army Corps of Engineers. The structural improvements to the building were completed in accordance with high wind design standards in place at the time. Figure 3 shows a view of the building from the northeast side.
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Figure 3. Northeast Side of Building with Hangar Doors

Hurricane Wilma damaged the roof of the building in 2004 by tearing off part of the roof covering and metal deck in the south corner, and also removed several roof mounted exhaust hoods. This roof and exhaust hood damage was in the process of being repaired at the time of the site visit.
Evaluation Methods

This report has been developed from drawings of the hangar building; aerial photographs obtained from Google Earth; a site visit performed on September 13, 2006, meetings with FEMA and Miami-Dade County redevelopment officials; and an analysis of this information compared to the statement of work received from FEMA as part of this Task Order.

Building Description (Bldg 741)
The building is a steel frame structure originally built for use as an airplane hangar. The building is 66 feet tall and has ribbed metal siding on the exterior walls. The building footprint is 370 feet by 250 feet. There is 92,500 gross square feet of space. There are extensions at each of the building corners (9 feet wide by 37.5 feet long) that house the large hangar doors (only the northeast side doors still exist and are functional). The floor of the hangar is reinforced concrete. The roof is a flat, ribbed metal deck covered in polyisocyanurate insulation, topped with wood fiberboard, covered with sheets of impregnated asphalt impregnated sheets coated with hot-mopped asphalt and small gravel ballast. Interior downspouts are used to drain the roof so that significant ponding should not occur on the roof.
The hangar doors are only located on the northeast side of the building. The original doors on the southwest side have been removed, and this area now has permanent metal siding as a result of the damage caused by Hurricane Andrew. The hangar doors ride on a track in the floor slab and are guided inside tracks at the top of the steel superstructure. The hangar doors are also covered in ribbed metal siding down to about 10 feet from the bottom of the door. The bottom 10 feet of the doors are covered with 1/16-inch-thick steel plates screwed to the steel door structure at 8-inch on center (o.c.) along the top and bottom of the plates.

The steel superstructure consists of heavy girder trusses oriented northeast-southwest, with smaller trusses supported by the girder trusses that are oriented perpendicular to the heavy girder trusses. Steel purlins are then supported by the smaller trusses; these purlins support the 22 gauge, 1-1/2-inch-deep ribbed metal roof deck. The newly repaired roof area at the south corner of the building is being welded to the steel purlins below. The method of attachment of the remainder of the steel roof deck to the purlins could not be determined. 
There are eight (8) steel columns that support the girder trusses inside the hangar. These columns are encased in concrete up to an elevation of approximately 40 feet above the hangar floor. There are CMU walls around these columns that form interior spaces inside the hangar. The walls appear to provide shear resistance in both northeast-southwest and northwest-southeast directions. The enclosed spaces defined by the interior walls reduce the usable floor space to approximately 76,750 square feet.
The repair of the southwest wall from Hurricane Andrew consists of steel bar joists installed vertically to support the metal siding in the location where the retractable doors used to be. The bottom of the joists are welded to a steel beam that is attached to the floor with ¾-inch diameter bolts spaced 32 inches o.c. The vertical trusses are spaced 90 inches o.c., and there are horizontal girts to support the siding spaced 48 inches o.c. vertically. Figures 4 and 5 show the steel bar joists.
[image: image7.jpg]



Figure 4. Vertical Support Joist along Southwest Wall
The hangar doors on the northeast side of the building were reinforced as part of the 1995 structural improvements. The doors were also equipped with weather stripping. The doors are supported on and ride in a steel track similar to a rail track. There are large steel wheels on each door that allow the doors to move along the track. The doors are currently not motorized. They are opened and closed by a wheeled vehicle pulling the doors along the track. Figure 6 shows the door wheel and track.

After the property was deeded over to the county in the mid-1990s, some vandalism occurred, resulting in damage to the interior infrastructure of the building including the electrical wiring. The wiring has since been fixed and electricity is in use at the building. There is no permanent emergency generator on the site, but there is an out building on the east side of the hangar that appears like it could be used to house a permanent emergency generator. 
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Figure 5. Bottom of Joists
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Figure 6. Door Wheel and Track
Water and sewer services are available at the site but are not currently functional at the building. Both the water and sewer lines to the hangar building were capped off in the 1990s after Miami-Dade County notified the base that there were problems with the lines, including infiltration. FEMA personnel had made some attempts to have the water and sewer reconnected when the hangar was used as a distribution center in response to Hurricane Wilma. It is worth noting that there have been recent upgrade improvements to the sewage lift stations that service the site.
There is currently no telephone service or high-speed cable connection in use at the site. There is telephone service in nearby facilities, and hooking this up at the hangar site would probably be a relatively simple process. Homestead Air Reserve Base and the county-owned property adjacent to the base do not currently have cable wiring (except for a Department of Defense fiber optic line for classified use only). Local high-speed Internet providers would need to be consulted about the possibility of installation at the site. 
Hazard Information

High Winds/Hurricanes

The aircraft hangar building was severely damaged by Hurricane Andrew in 1992: specifically the southwest hangar doors. The damage was extensive enough that the southwest hangar doors were removed and permanently replaced with a permanent wall section. The new wall section consists of vertically oriented bar joists supporting metal panel siding. The repair design completed in 1995 by Kun-Young Chiu & Associates is very robust. The design basis was the 1994 South Florida Building Code with a 110 mph wind speed. The averaging time for this wind speed is the fastest mile; the equivalent 3-second wind speed is 140 mph. 
There is extensive horizontal bracing installed in the roof system, and cross bracing installed in the wall systems to resist wind loads. The design and reinforcement of the southwest wall with vertical bar joists and the load transfer to the floor slab is indicative of the attention paid to wind design during the 1995 repair. 

The roof and wall pressure zones shown on Drawing S-2 of the 1995 repair design are the same zone areas as discussed in ASCE 7-88 and are for components and cladding. There are four pressure zones on the roof and three on the exterior walls. The external pressure coefficients for Zone 4 on the roof and Zone 7 on the walls (these are the highest pressure zones) are -5.0 and -2.5, respectively. This indicates that very large suction pressures are expected in these areas, as the negative sign indicates pressure acting away from the surface, or suction pressure. The components and cladding design pressures as given on the drawings are presented in Table 1.
Table 1. Design Pressures for 1995 Building Repair*
	Roof Wind Pressure (psf)

	Tributary Area 
(sf)
	Zone 1
	Zone 2
	Zone 3
	Zone 4

	Less than 20
	-104.8
	-128.0
	-197.9
	-244.4

	20–50
	-90.8
	-121.1
	-173.3
	-202.5

	50–100
	-72.2
	-111.7
	-132.7
	-169.9

	> 100
	-58.2
	-104.8
	-104.8
	-104.8

	Wall Wind Pressure (psf)*

	Tributary Area (sf)
	Zone 5
	Zone 6
	Zone 7
	

	Less than 20
	-62.9
	-95.4
	-128.0
	

	20–50
	-62.9
	-95.4
	-128.0
	

	50–100
	-62.9
	-95.4
	-128.0
	

	> 100
	-62.9
	-95.4
	-128.0
	


* There are also positive pressures in each wall zone, but they are not shown here because the suction pressures are higher.
This building would have been designed as a partially enclosed building because of the large hangar door openings. The internal pressure coefficient in ASCE 7-88 for partially enclosed buildings (called Condition II) is +0.75/-0.25. The building should be classified as a Category III building, which includes essential facilities. The importance factor I for Category III buildings is 1.07 when the building is 100 miles from a hurricane ocean line. This building is closer than that, but is not at the ocean line. Independent calculations of the wind pressures were performed, and with the parameters assumed above and a 110 mph fastest mile wind speed, the Zone 4 roof uplift pressure for a small tributary area was calculated to be -221.5 psf, and the Zone 7 wall suction pressure was calculated to be -137.2 psf. These calculations compare favorably with the design drawings.
By comparison, if the wind pressures were calculated in accordance with ASCE 7-05 (the latest version of Minimum Design Loads for Buildings and Other Structures from ASCE), the pressures are somewhat different since the standard has been refined. The corner uplift pressures of the roof would be -196.7 psf (an 11 percent difference), and the suction pressures on the wall corners would be -130.2 psf (a 5 percent difference). The roof pressure is slightly lower than the method used in the 1988 standard. The wall pressure is almost exactly the same. 
It would appear by the design pressures used for component and cladding loads on this building that they are in accordance with the appropriate engineering standard, and that even using the current standard, the design pressures would result in a very similar design to the one performed in 1995.

Flooding

As noted in the Building Site section, the 64-acre site is partially within the 100-year floodplain as shown on the community’s FIRM. While the hangar building itself is not in the 100-year floodplain, it is in close proximity to the outer limit of the floodplain, which is approximately 500-600 feet north and east of the building.
Homestead Air Reserve Base is also located in Miami-Dade County’s Hurricane Storm Surge Evacuation Zone B, which includes all of the county’s mainland coast (barrier island areas are in Evacuation Zone A). According to Miami-Dade County Emergency Management officials, this area is generally evacuated for Category 2 and stronger hurricanes, particularly if they are approaching from the east.
 Emergency management officials noted that while they have not recorded high depths of surge on the base as a result of major hurricanes (including Hurricane Andrew in 1992), lower depths have affected the base and can still be destructive and dangerous to people that remain on site during a surge event. 
A portion of the county’s evacuation zones map is shown as Figure 7. The star marks the approximate location of the hangar building site and is in the yellow area, Zone B. The red area represents the county’s Zone A, and Zone C is shown in green.
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Figure 7. Portion of County’s Evacuation Zones Map
The National Hurricane Center (NHC) provided some output from their Sea, Lake and Overland Surges from Hurricanes (SLOSH) model for the Homestead Air Reserve Base in October 2006. According to the model, for a hurricane moving along a northwest path towards Homestead, the base would begin to experience surge flooding from Biscayne Bay for a Category 2 strength storm. Figures 8-12 show the results of the SLOSH modeling for Category 1-5 Hurricanes. Each figure has a flag marking the approximate site location that shows the surge elevation (NGVD 29). All assume a ‘worst case scenario’ of a storm following a northwest path and making landfall in the Homestead area. 
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Figure 8. Category 1 Hurricane Surge
Figure 9. Category 2 Hurricane Surge
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Figure 10. Category 3 Hurricane Surge
Figure 11. Category 4 Hurricane Surge
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Figure 12. Category 5 Hurricane Surge

Access to and from the site would also be an issue during and directly after a major flood event in the area. Much of southern Dade County is in the Special Flood Hazard Area (SFHA also called the 1-percent annual chance or base floodplain) on the community’s FIRMs and would be flooded. The Florida Turnpike, a major thoroughfare connecting the site to points north, is within the SFHA on the FIRMs for much of its span within Dade County. U.S. Route 1, another major thoroughfare between Homestead and Miami, is also within the SFHA for several stretches of its length between the two areas.
Wildfires

Sites located near forests, grasslands, and dense wooded areas have the greatest wildfire risk. According to the Miami-Dade Comprehensive Land Use Map found in Appendix E of the Miami-Dade Local Mitigation Strategy, much of the area surrounding the developed sites at the Homestead Air Reserve Base is used for agriculture.
 While this means there is undeveloped land with significant vegetation near the site, given its use for agriculture, it will not be as dry or flammable as vegetation found in untended, uninhabited areas.

There are some open spaces on the 64-acre site where there is overgrown vegetation that does pose a fire hazard, but much of this vegetation could be trimmed back and, with proper maintenance, kept in check.
Fire protection

There is a dry-pipe fire protection system in the hangar building with four risers, shown in Figure 13. These risers feed the fire protection system for the entire building. There do not appear to be provisions for foam systems anywhere in the building. The system was not activated at the time of the site visit. 
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Figure 13. Fire Protection System Risers
Findings
Site

1. The 64-acre site is partially within the SFHA, as shown on Dade County’s FIRMs. Although the hangar itself is outside of the SFHA, it is still in close proximity to the flood hazard area and could be affected by floodwaters. Even if flooding does not directly affect the building, it is in an evacuation zone and would need to be vacated during a major event. As the storm surge modeling shows the site is vulnerable to surge flooding from Category 2 and stronger hurricanes.
2. Access to and from the site during a major flood event would be largely limited due to flooding along main thoroughfares out of the Homestead area. The site is in an evacuation zone and the county would request that the site be evacuated if a hurricane were forecast to make landfall in the vicinity, particularly a Category 2 or stronger storm. Therefore, access to the facility directly after such an event is a concern, and immediate access to the facility after a flood event might not be possible.
3. The access to the site is provided mainly by narrow streets. These streets were not intended for heavy truck traffic. Significant truck traffic would require wider streets where turns could be more easily made. A straight access route to the site or parking areas might be required to minimize turns.
4. A secure perimeter does not exist and should be created (with a guarded entry post). The perimeter will need to be covered with cameras and other surveillance equipment.

5. There is small brush and vegetation around the site, so the threat of fire damage on the site is minimal. The larger area that includes this site has some more extensive vegetation and could present a small wildfire hazard. This would seem to be primarily a temporary disruption to normal service as opposed to an extended shutdown of the facility.

6. The parking pads on both the northeast and southwest side of the building have space to hold approximately 220 dropped trailers if 20 feet wide aisles are maintained between rows of trailers stored two (2) deep. This would provide room for truck access, turning into empty spaces, etc. 
7. Cable television and internet access to the site had not been provided at the time this report was written. Cable television access would be one means of obtaining high-speed internet access.

8. From information obtained during the site visit, it would appear that potable water, power, and sewage disposal are all adequate for the foreseeable future. Temporary power, in the form of an emergency generator, needs to be provided.

9. There would appear to be no restrictions on establishing a fueling station if one is required. Setback distances from the building should not be an issue. If there is a fueling station site, then obviously power to fuel pumps, emergency fire suppression equipment, lighting, etc. would all have to be installed to the fueling station site.

10. Two (2) old, deteriorated buildings previously identified will need to be demolished (see Figures 14 and 15). A third building appears to be of marginal use and is in disrepair as well.
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Figure 14. Deteriorated Building for Demolition
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Figure 15. A Second Deteriorated Building for Demolition
11. There is a building on the northwest side of the hangar building that could house a permanent emergency generator. There is some damage to the roof edge flashing on this small building. 
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Figure 16. Potential Building for Use as Permanent Emergency Generator Housing
Building Exterior and Structural System
1. The structural system is a braced steel frame. Based on the original design information and the information from design and construction information used to repair and renovate the building, the structure appears capable of withstanding a high wind event. Based on pervious information, it appears the design level wind event for this facility is a wind event with maximum winds of 140 mph, 3-second gust. 

2. The structural steel and connections within the facility were observed to be in good condition. 

3. The roof has many blisters in it that have “bubbled” up the roof surface. This is probably caused by water that has seeped under the cap sheet and expanded due to the high roof surface temperatures.
4. There is a lightning protection system on the roof that is broken in many places, as shown in Figure 17. This system does not appear to be in functional condition at this time. Furthermore, in a high wind, the unsecured ends of the lightning protection cable can create tears in the roof surface. 
5. There are several old-style roof vents that are still in place on the roof. These vents have a domed cap and sit very high on the roof curb, with a minimum number of screws attaching the vent to the curb.

6. There is a section of new roofing in the south corner from the repair of Hurricane Wilma damage (2004), shown in Figure 18. The roof specification for the repair includes new 3-inch iso-insulation, wood fiberboard, a 4-ply roof system with a flood coat of asphalt, and a gravel coat.
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Figure 17. Unsecured portion of Lightning Protection System on Roof
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Figure 18. South Corner of Roof with New Roofing
7. The roof repair specifications require the deck to be attached to the steel purlins with puddle welds, yet there is no specification on the diameter of the weld. The design wind uplift pressures for this roof area are approximately -220 psf. If the smallest puddle weld is used (0.5-inch diameter), the capacity of the weld is 550 lbs, thus the area the weld must secure is no larger than 2.5 square feet,  or an area 18 inches square. The largest capacity (1.0-inch diameter) weld will fail at 1130 pounds, thus the area this weld can secure is 5 square feet, or an area 27 inches square. If the puddle weld burns through or burns the deck, the tensile capacity of the weld is significantly reduced. 

8. There have been several damaged vent hoods replaced (see Figure 19). The new hoods are flat in profile, with four screws per side attaching the hood to the roof curb.
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Figure 19. New Roof Vent

9. The winds from Hurricane Wilma whipped the lightning protection system such that it damaged the edge flashing. This damage is shown in Figures 20 and 21.
10. The metal siding is attached to the steel frame with 3/16-inch diameter self-tapping screws. There are several places around the building where some screws have backed out of the fully secured position. The design wind suction pressure on the center of the wall is approximately -130 psf (using ASCE 7-05). The most likely failure mode of this attachment method is the metal siding pulling over the head of the screw. The failure pullover value for screws of the size used here, with 22 gauge metal deck, is approximately 800 to 830 pounds. The maximum area that the screws can secure is 6.25 square feet, or an area 30 inches square. The area secured by these screws is approximately 5 square feet.
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Figure 20. Damaged Flashing along Northeast Edge of Roof
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Figure 21. Whole in Flashing along Northeast Edge of Roof
11. There is a section of siding on the southwest side of the building that has two very loose screws that attach the siding to the steel girts. These two screws are on the same horizontal girt and are within 28 inches of each other. There are also three loose vertical screws used to fasten one siding panel to another in the same area (see Figure 22). With large suction pressures pulling on this siding, the siding could pull over the screws because of the cyclic nature of the wind pressures.
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Figure 22. Siding with Loose Fastenings on Southwest Side of Building

12. The northeast side hangar doors are reinforced on the bottom panels of the door with 1/16-inch thick steel plate, as shown in Figure 23. 

13. There are steel bracing supports behind the door pockets located at each corner. These braces appear to be in place primarily to keep the pocket for the door vertical, and to provide support against high winds that apply pressure to this corner of the exterior walls. There is some corrosion on the horizontal struts in this bracing system, which could reduce the structural capacity of the members (see Figure 24).
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Figure 23. Bottom Portion of Hangar Doors
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Figure 24. Steel Wing Strut with Corrosion Supporting Door Pocket

Building Interior

1. There is rubber weatherstripping at the joints where the large sliding hangar doors slide past each other. Much of this weatherstripping is worn or torn away, as shown in Figure 25. Wind-driven rain could easily be forced into the building through this deteriorated joint.
2. There are several interior rooms of the hangar that could be used for cold storage. One such example is shown in Figure 26. 

3. There is a dry pipe sprinkler system for the building. All sprinkler valves are in one room. 

4. The support for the southwest wall damaged by Hurricane Andrew consists of vertical trusses previously described and shown in this report. There are two large loading doors in the southwest wall. The wall support for these openings consists of double (2) trusses placed on each side of the opening.

5. The interior of the space is very high (approximately 60 feet), which would be extremely difficult to utilize completely for warehouse-type storage.

6. The interior space has one restroom which was not functional at the time of the site visit. 

7. The west wall of hangar does not appear to have been further reinforced for extremely high winds like the southwest wall was reinforced.

8. There are no current means to unload trucks into this warehouse space. There are no docks (permanent or temporary) and the site, and floor slab elevations are such that truck docks can not easily be created from the natural elevations.
9. There is no ventilation/air conditioning but a system could be installed in the smaller enclosed spaces if needed. There is ventilation thru the roof but depending on the number of trucks/tractors that operate within the space, there may not be sufficient numbers of ventilation fans.

Figure 25. Joints of Hangar Doors Where Weatherstripping is Worn


Figure 26. Example of Closed-Off-Room for Use for Cold Storage
Recommendations
The following recommendations are made in order to use the facility for the purpose of warehousing product for extended periods of time with significant turnover of stock. This means that a large volume of truck and trailer traffic is expected, that unloading from cargo planes is anticipated, and that the warehouse will be operational 24/7 occasionally.

Site

1. Work with the site manager to widen some of the entry streets into the property for easier truck and trailer access.

2. Work with the site manager to identify adjacent areas to the site that could be paved for use as trailer staging area. On the 64-acre site, there is open space adjacent to the site that might be suitable for paving. Confer with the proper environmental authorities if additional stormwater management is required when increasing paved areas.
3. Access to the runway and apron would need to be provided in the form of a gate. This would require some additional paving to provide direct access from the apron to the northeast end of the building where the sliding hangar doors are located.

4. Create a secure perimeter. Install a perimeter fence, erect a guardhouse, and place security cameras at strategic locations. Several gates will be required allowing access to the site from both the travel roadways and the airfield runways.
5. Install cable to the site and building for Internet access.

6. Re-connect site utilities to create a habitable space within the facility; such as the water, sewer, electrical, telephone, etc. services.

Building

1. Replace the entire roof surface with an insulation and asphaltic roof surface capable of resisting very high wind pressures. Replace the sheet metal edge flashing and replace the existing vent hoods with the new style being installed now as part of the roof repair. 

2. When the roof covering is replaced (noted above), increase or improve the attachment of the metal roof deck with screws to the steel purlins, to resist high wind uplift pressures. This work would take place after demolition activities and prior to the placement of the new covering.

3. Repair the roof scuppers on the perimeter of the outside walls.

4. Tighten all of the screws used to attach the exterior metal siding to the steel framing, especially those located in the corners and edge zones of the siding. Replace all failed or missing screws with new/larger fasteners as appropriate.

5. Replace all overhead, rolling door systems with systems rated for the wind and debris impact resistant requirements of the Florida Building Code (FBC) for Dade County, a High Velocity Hurricane Zone (HVHZ) having special wind and debris impact design and construction requirements.

6. Install a permanent emergency generator in the building located on the west side of the hangar building. Renovate the building to resist high wind forces and debris impact requirements of the current FBC, HVHZ for Dade County. Protect all openings with impact resistant coverings.

7. Install 3 shelters inside the hangar building to provide on site sheltering from hurricane winds and tornadoes for building occupants. The shelters should be constructed to specifications described in FEMA Publication Number 320, Taking Shelter From the Storm: Building a Safe Room Inside Your House, and should be elevated above expected storm surge levels. The largest room size under this design is 8 feet by 8 feet, or 64 square feet, which provides shelter for 3-4 people. Three shelters would therefore provide adequate space for 9-12 people.

8. Weld several of the large sliding hangar doors together to prevent wind penetration through these openings. Leave the center two doors as the only ones that slide open and closed (approximately 40 feet width).

9. Build a concrete ramp and platform on the northeast side of the hangar, and use it for loading and unloading operations. The ramp will provide access to the raised trailer beds that are several feet above the floor slab. 

10. Consider building an elevated floor and ramp system within the facility if the building is to be used for long-term storage of goods and supplies. This would elevate the stored materials within the facility providing additional protection for the stored materials against flood and surge waters. The near 60 foot interior roof height allow for this alternative should it be considered cost-effective.

� Phone conversations between URS and Miami-Dade Emergency Management staff took place on September 28 and 29, 2006.


� The Miami-Dade Local Mitigation Strategy can be found at http://www.miamidade.gov/oem/LMS.asp





