                                            HIGH-RISES OFFER
                              OLD, NEW ISSUES

By: Nationally Certified Fire Instructor, J.W. FitzPatrick,   Jr.

      High-rise structure fires are some of the most dangerous types of fires that firefighters battle.  With thousands of people inside these buildings during business hours, danger in terms of the number of lives that need to be saved can be enormous.

      There are older and newer types of high-rise construction.  Older structures, generally built from the 1920’s up to the 1940’s, were more massive, heavier and fire resistive.  Since the 1950’s, the trend has gone to lightweight construction which is easier to handle and is cheaper to build.
      In older high-rises, steel frames are encased in concrete for fire-proofing and the floors are reinforced with cast-in-place concrete.  Masonry walls are supported on the floors, and utility and elevator shafts are also enclosed in concrete.

      Normally, there are no openings to allow vertical fire extension and the windows usually are operable (many have been sealed) so stack effect is minimal.  The distance between floors is greater, leaving the distance between the top of the windows and the bottom of the ones on the floor above was far enough away to reduce the chance of fire extension by auto exposure.

      Newer, light weight construction uses pre and post stressed concrete. If the building has steel frames, it’s fireproofed with a spray-on material that easily peels off when work is being performed on it.
      Because post-stressed concrete is lighter, more floors fit into the same height.  In core construction, prefabricated panels or glass partitions are used and windows are sealed, resulting in a stacked effect.

      In addition, the outside walls are curtain walls (non-load bearing).  The glass and metal assemblies have no real fire-resistance and can cause auto exposure.  HVAC systems span many stories, making smoke and fire spread more easily.

      The new fire resistive structures are a nightmare for firefighters.  They reduce the time in which firefighting operations can be safely accomplished.  Talk about going backwards.

      Air movement in high-rise buildings is tough to calculate.  During firefighting operations many things have to be noted.  The exterior air pressure increases on the side of the building where the wind is blowing; it decreases on the opposite side.
      Wind influences interior air movement because of openings in the building, even with non-opening windows.  Wind direction and speed are different at different altitudes.

      When heated, the expansion of gases creates pressure.  Also, smoke will pick up speed when it flows into a constricted area.

      Thermal energy carries heated gases up, causing a chimney effect for smoke.  When smoke cools as it rises, it becomes no more buoyant than the surrounding air and it stops rising.  It will stay there.

      Difference in temperature and pressure on different floors outside and inside a high-rise can cause air to move vertically between the first floor and the roof.  This causes horizontal flows in various directions.

      Window venting can become dangerous, especially in warm weather when smoke can be carried to the floors below the fire.  Smoke in a high-rise fire probably will not do what you expect it to do.
      Remember, the volume of gases in the burning unit would have already expanded to several times their normal volume, increasing the pressure in the unit.  If there is a fire tower, trapped smoke and heat will whip into the tower and up the shaft which will act like a chimney.

      Firefighters battling high-rise blazes endure great punishment.  Fire-

fighters can become trapped in elevators, dead-end corridors and chimney like elevator shafts; disorientated in maze-like office cubicles; scalded by superheated steam when hose streams hit concrete and steel; burned by convection currents of flame and heat; asphyxiated by toxic smoke concentrated on upper floors; cut by falling glass; buried under chunks of concrete; and exhausted by the duration of the battle.
      When a major fire occurs in a reinforced concrete structure with no suspended ceiling, the concrete is directly exposed to the fire’s heat.

      There are two dangers for firefighters advancing a hose line or conduct-ing a search.  Fluorescent light fixtures fastened into a concrete ceiling will fall to the floor when the soft lead anchors for the screws melt in the heat.  Also, when the moisture found inside concrete expands, heated chunks of concrete can collapse.

      No windows should be vented during an uncontrolled high-rise fire.  The least amount of internal air movement makes it easier to extinguish the fire.

      Even with the air conditioning systems shut down, there are already strong air currents inside a high-rise building.  Venting windows will cause a furnace effect.

      Remember, operate safely at high-rise structure fires and utilize a great deal of manpower. Exhaustion will happen very quickly. That is another reason why your department can’t under staff fire companies, especially your ladder companies.

