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I. INTRODUCTION

As with most all of our current training and operational procedures, history has driven the events that have brought us to the current practices that guide us today.  Unfortunately, the cost of these lessons learned were not paid alone in currency but in many lost lives, both civilian and fire service.  


High-rise fires are among the most taxing events we face in the fire service today.  The stress placed on our personnel as well as our equipment is astounding.  Include the fact that we must not only assist in the evacuation of the occupants in the structure but must account for all of our personnel as well as extinguish the fire and clear the structure of those products of combustion.  Finally, add the unknown factor of how the occupants will react (panic, fear, medical considerations) and the age and type of construction and inevitably you will find a recipe for disaster.


The Metro- Richmond region consists of a variety of high-rise structures dating from the early 1920’s to many currently under construction. As building codes have played an important role in the safety of those who occupy the structures, there are buildings with no standpipes or sprinklers to aid in fire protection. It is imperative that all departments work together to identify the assortment of high-rise buildings, preplan, and train together so that when the alarm is called, our response will be unified and organized in such a manner that the safety of both the responders and occupants are at a minimal risk.


PURPOSE



In order to safely and efficiently manage this large-scale event, the following procedure has been put together. This regional procedure shall serve as an evolving document, which shall work to bring order to the chaos that we face while mitigating high-rise incidents. The following is a general overview that involves the many characteristics of high-rise structures as well as how the National Incident Management System (NIMS) will drive the way we approach and resolve the incident. 


DEFINITION

Many departments’ definitions limit the height of the structure to at least 75 feet above the lowest fire department access. However, there are a large number of structures located within the Metro-Richmond area that do not meet this definition but present many of the same problems/hazards associated with those High-rise structures. Therefore in terms of this procedure, the definition of a High-rise is as follows:

1. A building that is high enough so that total evacuation of occupants is impractical.

2. A building that is high enough so that Fire Department operations may not be ground-based.

3. A building that is high enough so that the Fire Department’s resources will be taxed due to the amount of personnel and equipment needed to safely and effectively mitigate an incident within its confine.

II.  
INCIDENT PRIORITIES AND OBJECTIVES 

The incident priorities of fire fighting still stand as the following:



1st Life Safety




-     First Responders




-     Civilians




-     Rescue



2nd Incident Stabilization

-     Exposures

· Confine and extinguish fire



3rd Property conservation




-    Salvage and Overhaul

The following are the basic objectives during an incident involving a high-rise building.  Depending upon what is presented to the initial incident commander, the order of these objectives may have to be adjusted.

1. Locate the fire
Determine the fire floor as soon as possible. All future tactical operations depend on this vital information.  This information can be obtained by verbal means through eyewitnesses/occupants, readings from the annunciator panel in the fire control room, or by visual observances upon arrival.

2. Occupant Evacuation
Upon arrival, companies might encounter evacuation of occupants from multiple floors already occurring.  Panic and chaos might ensue especially in stairways, lobby areas or other points within the structure.  

Priority of evacuation:
1. Fire floor. 

2. Floor directly above the fire floor.

3. Upper floors. 

The location of the fire, extent of the fire, building construction must be considered when determining the evacuation method.  Consideration should be given to protecting occupants in place on floors below the fire floor.

Types of evacuation to be considered:

A. Full Evacuation- Total removal of all occupants from the high-rise due to immediate life threatening concerns (ex. heavy fire involvement, possibility of collapse or contamination), which provide for no safe place of refuge within the structure.  
B. Partial Evacuation- The evacuation of occupants from certain locations within the structure. A situation which presents itself as impractical and unnecessary to remove all occupants due to location of the fire and the ability to safely protect individuals in remote areas of the structure. This type evacuation is less of a resource drain as more of an effort can be placed on fire attack and evacuation of those in the immediate IDLH atmosphere.
C. Protect-in-Place- The non-evacuation of occupants during an incident.  Occupants are left within their own confines or a designated area within the structure as the incident is not at the level of posing a life-threatening hazard or a total effort of all personnel is needed to mitigate the hazard to prevent extension.
3. Gain Control of Buildings Systems
· Elevators

· Heating, Ventilation, and Air conditioning systems

· Communications Equipment

· Fire pumps

· Standpipe
· Sprinkler systems

4. Confine and Extinguish Fire

A serious fire in a high-rise will require a large commitment of personnel and equipment.  This is where experience and well-documented site surveys/pre-planning are essential. Companies must be knowledgeable of the location of High-rise structures in their district. Arriving units need to be aware of the locations of standpipe and sprinklers systems or even if they exist in the structure.  Numerous factors will determine when to attack the fire and what tactics will be used in meeting this objective. It is vital that situations encountered are communicated to the IC and the Operations Section Chief so that these tactics can be decided upon.
Due to situations presented to the initial arriving companies, there may be a delay in entry to the fire floor.  Critical decisions will have to be made by the IC when the fire is beyond the control of initial attack methods.

Note: opening an apartment door or stairwell during the initial attack might release products of combustion into protected areas being used for evacuation. A risk analysis must be made before gaining entry into the fire room/area.

5. Deploy Lines to Control Extension/Protect Exposures
This will depend upon the location of the fire and extent of the affected area.

III.
FIREGROUND OPERATIONS
The following information serves as a general response guideline. This does not replace sound decision making that may need to be made as the situation dictates.  

Examples:

A. Large exodus of occupants from the structure upon arrival.

B. Collapse or potential for collapse.

C. Defensive fire attack
Initial Alarm Response

Personnel responding to any high-rise incident (excluding basic EMS calls) shall don all personal protective clothing and self-contained breathing apparatus prior to entering the structure. Each member shall carry their assigned portable radios on their person as well.

It is understood that the following priorities must, if possible, be met during the initial alarm response to any major High-rise incident. Additional alarms shall be used when needed to meet any of these tasks to ensure a safe and successful mitigation of the incident. 

· Formation of Incident Command and Incident Command Post

· Locate the Fire (initiating suppression operations)

· Establish Water Supply (Sprinkler & Standpipe/FDC)

· Evacuation (Includes removal of victims and Search & Rescue)

· Logistics to Support Operation (Lobby Control, Staging Area, Base, Rapid Intervention)

Equipment
It is imperative that the proper equipment be brought into the structure to effectively mitigate the incident.  First alarm companies have designated assignments. In all instances the first arriving unit shall bring their high-rise pack into the structure in order to set up for fire suppression or protect occupants.  The following is a basic list of other equipment that will be needed either for suppression activities or for supplying the staging area.

· High-rise packs

· Forcible entry tools (irons, rabbit tool, axes, etc..)

· Hand lights

· Pike Poles (size dependant on structure, commercial vs. residential)
· Rapid Intervention Kits

· Positive pressure fans

· Thermal Imaging Camera 

· Spare air cylinders (a variety based upon response –MSA, Survivair, Scott)
· Dry Chemical extinguisher and or pressurized water canister.

· Elevator keys

· EMS equipment

First Arriving Engine / 1st Quint 
(Fire Investigation) (Fire Attack/Ventilation)
Responsibilities:

1. Initiate incident command

Incident Commander (I.C.) (Officer remains in command until relieved by a Battalion Chief).  The transfer of command must take place either verbally via radio or face to face.  

A. Initiate incident command and provide an on-scene report.  Officer may assume a combat command position. 
To ensure unit integrity, the company officer may report with his/her company to the fire floor.  They must however continue to communicate conditions and verify that a proper transfer of command takes place.

· Upon the transfer of command, this officer shall assume the duties of the named division supervisor. (i.e. “Division 21 supervisor”)
· Update the Incident Commander with Progress(C.P.R)
· Conditions encountered
· Visibility
· Heat conditions
· Structural stability if pertinent
· Change in conditions
· Progress or lack of progress on assigned task
· Resource needs or surplus
B.  Perform and transmit an initial size-up

· Conditions present

· Actions being taken

· Request incident move to a different tactical channel.( if not provided)

It is imperative that the request for a separate tactical channel be initiated prior to units being committed on scene.  This will make certain that all members receive the order to switch to an assigned channel.

C.  Officer announces that units will operate under High-Rise Mode.

D. In event of a working fire, a second alarm shall be requested immediately.  Additional alarms shall be requested as needed.

2. Crew Management

A. Park apparatus so that access for additional apparatus is not blocked.  All personnel report to the fire building.

B. Personnel will report to the fire control room/annunciator panel to gather information on location of the alarm.

C. Personnel respond to the floor in question and report conditions back to IC.

· Identify which stairways will be designated as “fire attack” and “evacuation”.

· Determine priority: fire attack/evacuation.

D.  The initial company should carry the following items when  reporting to the fire floor.

· High-rise pack(s)

· Thermal Imaging Camera

· Forcible entry tools

· Hand lights

1st Arriving Truck Company / 2nd Quint

Personnel shall report to the lobby area and gather pertinent information on the building.  

1. The officer shall:

A. Secure a set of master keys to be used when checking floors for occupants. Any keys for systems control need to be available to the Lobby Control Unit Leader.

B. Report with crew to the fire floor to assist the engine company with tactical operations (includes but not limited to forcible entry, ventilation, utility control and or salvage and overhaul). 

C. The company officer shall report to the combat command IC/Division Supervisor and assist on the fire floor as directed. 

Personnel should carry the following items when reporting to the fire floor.

· Thermal Imaging Camera
· 1 set of irons (1flat-head axe and 1 Halligan bar)

· Pike Poles (6ft-8ft.)

· 1 Pressurized Water Canister (optional)
· Master Keys, if possible

           2nd Arriving Engine Company / 3rd Quint 

          (Lobby Control and Water Supply)

1.   Personnel shall initially report to the Lobby and begin the process of stairway control. 

A. The officer shall assume the role of Lobby Control Unit Leader and direct companies as they report to the lobby area. 

When possible, staff personnel (Training, Prevention, etc…) shall perform the functions of lobby control so that the separation of officers from their companies is prevented.  However this is an important function that must be filled as soon as possible.

B. Lobby control will identify the stairwells used for evacuation.

C. Personnel shall gain control of the elevators (if the elevator has the fireman’s control feature). His/her assignment shall remain as the sole operator of the elevator systems for transporting equipment and resources to the designated staging area.
· Do not use elevators for fires involving the 7th floor and below.

D. Personnel will ensure that the stairwell is pressurized using proper ventilating procedures (locate the site survey as the building might have pressurizing systems installed in the structure).

E. Access identified roof openings to assist in stairwell ventilation efforts. 

F. Personnel shall assist those occupants in the evacuation stairway in either exiting the structure or reporting to a safe location designated within the building.

2.   The Driver shall support the FDC and supply the standpipe/sprinkler system unless this assignment has been designated to a specific company.  Additional companies may be needed to supply standpipe and sprinkler systems.

A Quint or class “A” pumper must be used to supply the Standpipe and Sprinkler system. Units responding with any apparatus other than a Quint or class “A” pumper should notify later arriving units so that this assignment can be given to an appropriate company. 

3rd Arriving Engine Company / 4th Quint 

(Rapid Intervention Crew) 

1.  Personnel shall serve as the Rapid Intervention Crew (RIC) in a stand-by position one floor below the fire floor.

A. Some structures have multiple standpipe connections on each floor.  It is recommended that the Rapid Intervention Crew connect to a separate standpipe (from the attack hand line) when available.  This should be implemented into each company’s Pre-incident Plan.

Personnel should carry the following items when reporting to their assignment.

· High-rise pack(s)

· Forcible entry tools (irons, rabbit tool, axes, etc.)

· Rapid Intervention Kit

Depending on the design of the structure, it may be feasible to make the following RIC line connections:

· One standpipe – Either connect 2 floors below the fire floor or to the wye connection opposite the attack line.

· No standpipe – Utilize an aerial device to supply the attack and RIC lines. 

Rescue Company/ 2nd Arriving Truck Company  

(Search and Rescue)
1.   If the department utilizes Rescue/Squad Companies, the Rescue personnel will report to the fire floor to aid in searching all areas for possible occupants/victims.  If Rescue Companies are not utilized, then this function will be the responsibility of the second arriving Truck Company.

A.  The company officer shall serve as the Search and Rescue Group Supervisor. 

B. When a victim is found or the primary search of the floor has been completed, the Supervisor must convey the message to the IC for documentation.

C. Routinely check Fire Attack stairway for occupants.

When occupants are found in the Fire Attack Stairway, the search and rescue group supervisor must relay this information to the IC while immediately removing them to a safe location. Fire attack may be halted while the occupants are being relocated. 

Rescue/Truck personnel should carry the following equipment:

· Thermal imaging camera

· Rapid Intervention Kit

· Forcible entry tools. (Irons, TNT tool)

· Hand lights

4th arriving Engine Company/ 5th Quint 

(Staging Area Preparation)

1. Personnel shall begin setting up/supplying the staging area.  

A. Personnel should carry the following equipment.

· Thermal imaging camera

· High-rise pack(s)

· Forcible entry tools. (Irons, TNT tool)

· Hand lights

· Spare air bottles (staging area)

2. Once in place, a radio announcement shall be made identifying the location of Staging.

3. If necessary, these personnel may be assigned another function once the equipment for the staging area has been placed in the designated area.  If these personnel are re-assigned, the IC must ensure that Staging is managed by a later arriving resource. 

1st Arriving Battalion Chief

The first arriving Battalion chief will serve as the Incident Commander.


Duties include: 

A.   Conduct a briefing with the IC and review the initial Incident Action Plan (IAP).

B.   Assume the role of IC and adjust the IAP if necessary.


C.   Request additional resources as the incident dictates. 

Effective logistical support is necessary to sustain firefighting activities in a high-rise incident.  The I.C. must ensure that an appropriate staging area is set-up and adequately staffed to support the firefighting crews.  Additionally, the I.C. must ensure that Base is established as soon as possible to provide an assembly area for responding apparatus.

ESU/Shift Safety Officer/Tactical Safety Officer
The safety officer will assume the Command Staff role of Safety Officer.  The Safety Officer will have emergency authority to alter, suspend, or terminate unsafe acts/conditions when imminent danger is involved.

Responsibilities:

A. Receive an incident briefing from the I.C.

B. Monitor and assess hazardous or unsafe situations.

C. Develop measures for assessing personnel safety.

D. Correct unsafe act or conditions.

E. Keep the IC informed on safety issues.

2nd Arriving Battalion Chief

The second arriving Battalion Chief will serve as the Operations Chief.

A. Receives a briefing from the IC.

B. Assumes the role as Operations Chief for the incident. 

· Implements the strategies and tactics to meet the objectives of the IAP.

· Determine resource needs and request additional resources.

· Supervise Operation Section ensuring safety and welfare of personnel.

· Provide updates and informational flow with the IC.

· Make recommendations to the IC on adjustments to the IAP.

· Utilize ICS functions to maintain span of control (Fire Branch, EMS Branch, Police Branch) as needed.


C.  Determines location for Operations section.  

· Should be located two floors below the fire floor.

· Can be located in the lobby area if needed.

            1st Arriving Medical Unit

1. Personnel will direct evacuated or evacuating occupants to a central location away from fire operations.

2. Initiate patient care as necessary.  Evaluate need for MCI procedures.

3. Begin an account of occupants.

2nd Alarm Companies

1. Park apparatus in an area that does not impede operations.  Trucks may be directed to take a tactical position on a side of the building.

2. Companies report directly to Staging unless otherwise directed by the IC.

3. Equipment:

· Spare SCBA bottles

· Hand lights

· Thermal imaging camera

· High-rise pack

4. Prepare crews for relief assignments of the 1st alarm

5. Maintain an awareness of radio activity.

· Listen for interior communications (Crew locations, Victim searches, Maydays).

3rd Alarm Companies

1. Unless directed otherwise by the IC, the officer of the first arriving unit of the 3rd alarm will have the responsibility of Base Manager.

2. Report to Base and await assignment.

3rd Arriving Battalion Chief

The third arriving Battalion Chief will serve as the Planning Section Chief

1. Receive a briefing from the IC.
2. Assume the roll of Planning Section Chief for the incident.

3. Prepare and maintain Resource status of apparatus assigned to incident.

4. Prepare and maintain Situation status.  

5. Keep IC advised on incident progress or significant incident changes.

6. Assist I.C. in incident forecasting and developing alternative strategies.

4th Arriving Battalion Chief

The fourth arriving Battalion Chief will serve as the Logistics Section Chief

1. Receive a briefing from the I.C.
2. Assume the position of Logistics Section Chief for the incident.

3. Supervise Lobby Control and Base Manager
Incident Command Facilities

For multiple alarm or mass casualty incidents, local mobile command units shall be requested in order to properly locate and staff the ICP in a restricted access area.

During incidents of working fires or mass evacuations due to other hazards, the formation and location of a Lobby Control Area, Base and Staging facility must be considered. 

Consideration must also be given to locating facilities for the Planning and Logistics sections.

1.  Lobby Control Area

The Lobby Control area is the point of reference for all personnel entering the structure. 

Responsibilities of the Lobby Control Unit Leader
A. Operate a personal accountability system for all building entry and exit points.

B. Control all access points and direct personnel to correct stair/elevator routes.

C. Direct building occupants and exiting personnel to proper ground level safe areas.

D. Shall control all systems by identifying a Systems Control Unit.

E. Provide information and briefings to the Incident Command Post.

F. Maintain a unit/activity log (ICS Form 214).

When possible, staff personnel (Training, Prevention, etc…) shall perform the functions of lobby control so that the separation of officers from their companies is prevented.  However this is an important function that must be filled as soon as possible.

2.   Staging Facility

Support of those fire personnel engaged in fire fighting efforts is of primary concern. It is imperative that this facility be put in place at the earliest opportunity that the incident allows.

When possible, staff personnel (Training, Prevention, etc…) shall perform the functions of Staging Manager so companies will be able to focus on fire fighting and evacuation efforts.  However this is an important function that must be filled as soon as possible.

The main purposes of staging are:

A. To provide a designated area to which personnel and equipment will be located at a close proximity to the involved area. 

B. Effectively manage and control the flow of personnel and equipment to the upper floors of the structure. 


The Staging facility should be:

A.   Located 2 - 3 floors below the fire floor.

B. Provide previously assigned companies an area for rehabilitation, equipment exchange and medical care. 




When possible, rehab will be positioned one floor below staging.

Responsibilities of the Staging Area Manager:

A. Respond to requests for resource assignments from IC or Operations Chief.

B. Determine required resource levels from the Operations Section Chief.

C. Advise the Operations Section Chief when reserve levels reach minimums.

D. Maintain and report the status of all resources in staging

· Establish a check-in function for arriving and departing crews.

· Per the IC or Operations Chief, direct crews and equipment to designated locations. 

· Secure operations and demobilize personnel as determined by the demobilization plan.

E. Maintain a unit/activity log (ICS Form 214)

Those companies reporting to the Staging area shall bring the following equipment:

· Extra SCBA cylinders

· Forcible entry tools

· Hand lights

· High-rise packs (if requested)

· EMS equipment (if requested)

3. 
Base Facility

A. Should be located at a safe distance from the involved high-rise. Typically 200 feet from the structure.

B. This is the primary point outside the structure to which responding resources report and from which they receive their initial assignments. 

C. The Base Manager works in coordination with the Lobby Control Leader.

D. The I.C. will establish the level of resources needed in the Base and once that level of resource is established, the Base Manager will assure that the level is maintained. 

Unless otherwise directed, personnel arriving on additional alarms shall gather their equipment and report to the Base Facility.

Responsibilities of the Base Manager:

Unless directed otherwise by the IC, the officer of the first arriving unit of the 3rd alarm will have the responsibility of Base Manager.

When possible, staff personnel (Training, Prevention, etc…) shall perform the functions of Base Manager so companies will be able to focus on fire fighting and evacuation efforts.  However this is an important function that must be filled as soon as possible.


A. Reports to the Logistics Section Chief or Support Branch Director (if established).


B.   Evaluate safety, layout, and suitability of the Base location. 

C. As requested by Operations, Logistics or Incident Command, direct crews and equipment to designated locations. 

D. Establish Base layout and identify each function area as appropriate to the incident size and expected duration to include: 

· Crew ready area

· Equipment pool

· Rehab area

· Command Post

· Apparatus parking

· Personnel facilities

E. Maintain a unit/activity log (ICS Form 214).

IV.
CHARACTERISTICS
1. Occupancy:

There are 3 types of occupancy designs as it relates to High-rise structures.

Residential - Includes apartment buildings, hotels, dormitories, hospitals or assisted living facilities.  These buildings are characterized by center corridors and interior compartments (rooms, laundry area, dining hall). They are occupied 24 hours a day.

Commercial - Characterized by central core construction, circuit corridors around the core of the building, and large, open areas on each floor.  Occupancy is greater during normal operation periods. 

Combined – Structures that house both residential and commercial.  Usually there are living quarters located on upper floors while businesses occupy the lower levels. 

2. Construction:

Listed below are structural components of the building and its systems.

A. Stairways

The familiarization of occupants and fire personnel to the location of stairways with in a structure can not be overstated.  The proper labeling of stairways as well as the early determination of which will be designated as fire attack and evacuation aide in a rapid and safe evacuation of the structure. 

These designations should be provided not only to the fire department but to the staff of the high-rise buildings.  Building staffs should include this information in their evacuation plan so that fire department efforts will not be hampered due to occupied stairways. 

Enclosed stairways are extremely important in buildings for:

· Safe evacuation of occupants.

· Movement of firefighters and equipment for various operations.

· Ventilation of products of combustion (heat, smoke, toxic gases).

In the event of a fire alarm, some stairways may contain fans that are activated automatically to pressurize the stairwell.  Other types include manual systems for pressurizing stairways while others contain no means of protection. 

A well designed stairway may prevent heat and smoke from entering into it.

All site surveys shall include the location of stairways in the structure as well as whether natural or mechanical openings are present for ventilation. A copy of the building preplan shall be located within the fire control room.

Open stairways, better known as “Access Stairways” or “Accommodation Stairs” are sometimes located between floors in a high-rise building.  This usually occurs when a business firm owns or leases two or more floors.

Scissor stairs may be found in core type construction.  These stairs are simply independent stairwells on either side of the core.  However, in some cases, each stairwell will only serve every other floor. Some serve even floors while others serve odd floors. 

Transverse Stairs connect to a common hall on each floor. They are located at 2 remote points in the structure. Firefighters must travel the hallways to go from one stairwell to another. 

Many structures require the use of a code or key to access certain floors from the stairway.  These security devices are used to restrict access to businesses located on certain floors.  Alarm systems should be equipped so that these doors will automatically unlock in case of a fire alarm.

The importance of a thorough site survey and pre-fire planning cannot be over emphasized.

B.  Elevators

Familiarity with the functions of elevator machinery in high-rise buildings is necessary.

The extrication of persons trapped in elevators requires a thorough knowledge of its operating systems. 

The push button type elevator systems that are installed in most modern buildings may or may not have a “Capture System.”  The “Capture System” when activated will return all elevators nonstop to the ground floor.  Significant features of this type of system are:

1) Keeps hoist ways from being filled with smoke.

2) Keeps elevators from stopping on floors that may be involved in fire and smoke.

3) Causes occupants of building to use stairways for evacuating the building.

4) Firefighters entering the lobby on ground floor can quickly ascertain that all elevators are accounted for and none are stuck in the hoistway requiring rescue efforts.

5) Elevators are readily available for Fire Department use.

6) After all elevators have returned to the lobby of the ground floor, it may be good practice to shut down the elevator cars that are not being used by the Fire Department.

Buildings of extreme height will normally have two (2) or more banks of elevators.   The illustration below shows three (3) elevator banks, two (2) of which are for passenger operations and one (1) for freight.
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As you can see in the illustration, elevator 1 serves floors 1 – 6 while elevator 2 serves floors 7 – 10.  The freight elevator serves all floors within the structure. 

Express elevators, which bypass a portion of the building via a blind shaft, are found in many of the high-rises throughout the area. 

A blind shaft is one that has no openings on certain floors, but serves a specified portion of the building.

Factors that shall be considered before firefighters take over and use elevators during operations.

1) Elevators are essential if they can be used safely for reaching upper floors in tall buildings.  Elevators save time and eliminate fatigue.  Do not use elevators for fires involving the 7th floor and below.

2) In a multi-bank arrangement select a safe bank.

3) Four (4) firefighters to an elevator.

4) Equipment – do no ascend upper levels without the proper equipment per team.

· Helmet, turnout coat and boots

· SCBA – Each officer and firefighter should have a mask properly donned and ready to connect the facepiece

· Forcible entry tools

· Hose and nozzles

· Portable radios

· Master keys, if possible

· Spare cylinders high-rise packs

5) Test elevator communications system

6) Check controls

· Emergency stop button

· Close door button

· Constant pressure button for opening door

· Stop every 5 floors to check car control and elevator  shaft. 

If in doubt, GET OUT.

7) Exit 2 floors below the fire floor.

8) Should elevator stop at fire floor:

· Put SCBA into operation

· Try to prevent door from opening

· If door opens, try to force it closed

· If car will not move, communicate using elevator system and portable radio

· Open vent above car

· Exit car if it can be done safety, either on the fire floor, overhead vent, adjoining car or by breaching a wall.

9) Determine as early as possible the relationship of the fire to elevators and communicate to the Incident Command Post.

10) A command decision could allow access to floors above fire floor for search and rescue by using a blind shaft elevator to pass the fire floor.  

See illustration on page 7.

11) Elevators may be used to shuttle equipment to the staging area. This helps alleviate fatigue encountered by fire personnel while using the stairwell.

Resources can be supplied at higher pace (air bottles, emergency medical equipment, radios). 


A firefighter shall standby on the ground floor as well as the staging floor to send the elevator back and forth.
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By using the blind shaft elevator (E-2), firefighters can gain access to the floors above the fire without the possibility of accidental stoppage on the fire floor itself.

Elevator 1 serves floors 1 - 6

Elevator 2 only serves floors 7 - 10

A thorough site survey should include a diagram of all elevator systems as well as the type and location of the control room. A copy of the sire survey shall be located in the fire control room for reference by fire personnel.

Remember, assume all elevators are functional until it has been ascertained that power has been disconnected to the unit.  Do not remove occupants from an elevator unless the power has been disconnected. 

C. Window assemblies

Many newer high-rises are constructed with glass/mirrored windowpanes, which during incidents makes it nearly impossible to determine which floors are affected by fire. Most of these windows are constructed of tempered glass, plate glass or Lexan. 

When trying to remove a window system for ventilation, the following factors must be considered.

1) Determine if other more appropriate means of ventilation are available.

2) Windows that are to be removed shall be done so that its components are not allowed to fall to the exterior of the structure.  Some systems require a special key to remove windowpanes.

3) The area below the window to be removed must be clear of personnel and equipment so that no injuries or damage can occur in the event of falling debris.

Falling windowpanes and glass particles have been known to travel many blocks injuring and killing many individuals. 

Information on a structures window system shall be included in the buildings site survey. A copy of the site survey shall be kept in the fire control room for reference by fire personnel.

Central air conditioning and pressurized systems have resulted in windowless buildings or buildings with fixed sashes.  Some sashes are removable but for all practical purposes they are fixed windows.

Buildings with windows that are able to be opened are usually of casement or double hung types.  These windows are primarily found in residential occupancies. 

D.  Heating, Ventilation and Air Conditioning (HVAC)

Activation of an alarm or detection device will normally shut down HVAC systems.  The supply and return fans shut down on activation and the supply and return dampers close.  This may reduce the spread of fire and the recirculation of the products of combustion via the ducts.

In buildings of extreme height, HVAC systems are usually divided into two (2) or more zones.  Zoning prevents shutting down the entire system throughout the building when a fire occurs. Some zones may connect from 10 to 20 floors. Ducts, shafts, and poke through holes penetrate fire resistive floors, walls and ceilings.  This may allow smoke, heat and gases to travel from floor to floor.

When the system is shut down, it seals areas where the fire is in progress and will magnify the effect of the heat generated by the fire.  During normal operations of a building the HVAC system is necessary because if it were shut down the building would not be inhabitable within an hour or so.  You can see how great an effect this would have on firefighters with an uncontrolled and un-vented fire in progress.

More complex systems may pressurize stairwells and elevator shafts in order to maintain tenability in the areas critical to building evacuation as well as areas, which might be used by the fire department in their operations.

Points to remember:

1) Check with building officials to be certain that the system has been shut down. Activation devices could fail and fire would be fed by air supply.

2) Systems that automatically shut down provide controls to allow activation once it has been determined that the system will not effect fire spread but assists in ventilation efforts.

3)  If a return system is to be used for ventilating fire area, be sure there is no recirculation of contaminated air.

Fire personnel must recognize the severity of operating the HVAC during high-rise incidents.  If improperly used, products of combustion may be spread throughout the entire building.

The site survey must identify the type of system, where the power source for the equipment is located and who is the contact for operating the buildings systems (security, maintenance, and tenant).

Building plans should be located within the fire control room.  These documents will assist in determining how the HVAC zones are set and which floors are affected.
E.  Stack Effect/ Reverse Stack Effect/Stratification

Stack effect is the natural movement of air within a tightly sealed building due to the difference in temperature between the air on the interior and exterior of the structure.  On a cold day, as the colder outside air flows into the lower levels of the building, it displaces the warmer, lower density air which as a tendency to rise, causing an upward air current or stack action.  As the colder air is heated and expands, its density drops and it will rise to maintain the continuity of upward flow.  This upward flow creates a pressure inside the shaft.

Reverse Stack (Summer Stack) effect occurs during warmer days. The flow of air is in a downward mode.  Smoke and by products of combustion may appear on floors below the fire floor.  The movement of air is not as dramatic as the normal stack effect as the difference in temperature between the exterior and interior are not as great as in the winter period.

Stratification occurs in sealed buildings when the temperature of the smoke produced is not sufficient enough to cause it to rise to the top of the structure.

In fire fighting operations, a very important atmospheric feature to notice is the neutral pressure plane that usually occurs somewhere near the midsection of the building.  This location may vary for a number of reasons; however, the important thing to realize is that air movement in this section is very moderate.  Airflow in and out of the building may be hardly noticed.  Above and below this neutral zone, the strength and direction of airflow may be quite significant.  Ventilation and HVAC systems may have some effect on this normal action.

A fire occurring below the neutral zone would be drawn towards the shaft, spreading inward and upward.

A fire occurring above the neutral zone would probably spread with less intensity and would likely spread toward the periphery of the building.

F.  Fire Control Room 

Fire control rooms are usually located near, or at the main lobby entrance. Locations of the fire control room should be indicated on the site survey.

1) Information located in the fire control room relates to buildings systems and fire alarm systems.

· Building systems refer to ventilation controls, electrical controls, and elevator banks and their mechanical locations.

· Fire alarm systems include the locations of the annunciator panel, sprinkler control rooms, fire pumps, and detector/pull stations. 
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