INCIDENT COMMAND FOR HIGHRISE OPERATIONS

UNIT 3:
HIGHRISE BUILDING SYSTEMS

TERMINAL OBJECTIVE

The students will be able to identify the various fire behavior problems, highrise building systems, and their impact
on strategy, tactics, and life safety.

ENABLING OBJECTIVES

The students will:
1 Explain the characteristics of fire behavior and building systems that affect strategy, tactics, and life safety.
2. | dentify building systems.

3. Explain fire department ventilation techniques at highrise incidents.




HIGHRISE BUILDING SYSTEMS
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HIGHRISE BUILDING SYSTEMS

FIRE BEHAVIOR AND SPREAD

The following fire behavior and fire spread phenomena must be considered by all Command
Officers and operating forces at highrise fires:

positive stack effect;
negative stack effect;
sratification;

vertical extension;

core construction effect;
fireloading; and

heat buildup.

Positive Stack Effect

Stack effect is defined as "the vertical, natural ar movement throughout a highrise building
caused by the difference in the outside and inside air temperatures.” A normal stack effect
occurs when air currents flow from the lower floors to the upper floors. The normal (positive)
stack effect is more prevalent in the winter months in colder climates when the inside air
temperature is warmer than the outside air temperature. Openings made on the lower floors will
cause the colder dense air to enter the building displacing the warmer air, smoke, and toxins
causing it to draft upward towards the roof. The colder the weather, and the higher the building,
the greater the stack effect will be.

The opposite occurs in warmer climates. A reverse (negative) stack effect occurs when the
warmer air enters the building on the upper floors displacing the cooler, more dense inside air
causing it to flow down to the ground floor. Stack effect is not caused by the fire; however, it is
responsible for the significant amount of smoke spread in highrise buildings.

A neutral plane exists in highrise buildings, and is defined as the area within the building where
the barometric pressure inside the building equals the pressure outside the building. This neutral
zone can exist over a number of floors, however, the exact location cannot be determined
without an indepth evaluation. Above the neutral plane when there is a positive stack effect, the
air currents will move out away from the center of the building. Below the neutral plane the air
will move towards the center from the exterior.

When there is a negative or reverse stack effect in the building, the air will flow towards the
center of the structure from the exterior on the floors above the neutral plane, and the air will
flow out and away from the center of the structure on floors below the neutral plane. This
situation may cause Staging to be relocated farther from the fire, or cause firefighters trying to
reach the fire floor to use self-contained breathing apparatus (SCBA) earlier than desired.

Stack effect influencing factors:

airtight exterior walls;
air leakage between floors;
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air temperature between floors; and
differences between inside and outside air temperature.

Stratification

As smoke rises inside a highrise building, it eventually looses its thermal energy and cools to a
point where its temperature is equal to or less than the ambient temperature inside the building.
When this occurs the smoke loses its buoyancy and stops rising, and begins to spread out
laterally. This can create a problem on upper floors remote from the fire floor. The cooler,
stratified smoke till contains high levels of carbon monoxide, and toxic byproducts of
combustion, and can be very deadly. Many lives have been lost, including those of firefighters
operating in these areas when they have been overcome by this cold, but deadly smoke.

Vertical Extension

Typica construction methods for highrise buildings provide common avenues through which fire
may extend vertically. Three common methods of vertical fire extension in highrise buildings
include:

auto exposure (lapping);
curtain wall extension; and
vertical shaft extension.

Auto exposure (lapping), occurs when the fire generates enough heat to break out windows, after
which the fire "rolls out" of the fire floor and up the outside of the building. Heat is transmitted
to the floor above causing the window glass to break and combustibles on the floor to ignite.

As discussed previously, most modern highrise buildings are constructed of structural steel.
Exterior walls (curtain walls) are attached to the structure. A space is created between the floor
assemblies and the curtain wall. These spaces are supposed to be sealed during construction.
Should there be faulty installation or heavy fire conditions, there may be vertical spread of the
fire through this space. Thisiscalled acurtain wall extension.

The following features incorporated into highrise design and construction contributes to vertical
fire extension:

stair shafts,

elevator shafts;

electrical chaseways,

plumbing/el ectrical/data cable "poke-throughs' (holes created through floors for cable or
piping distribution);

heating, ventilating, and air conditioning (HVAC) supply/return shafts;

mail chutes,

trash chutes,
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access stairs (open, private stairways constructed for tenants who occupy more than one
floor of ahighrise); and
tunnels.

Core Construction Effect

A fire that reaches the plenum area around the center core of a highrise can spread in that plenum
area. Firefighters entering the fire floor and advancing on the fire may push the fire around the
center core inadvertently. This may cause the fire to circle behind the firefighters, cutting off
their escape route.

When fire is predicted to be in the plenum area, firefighters entering the corridor from a stair
shaft should remove the ceiling tiles in both directions before advancing. This may allow the
firefighters to see if fire is in the plenum area. A backup hoseline should be in a stationary
position so that it protects the advancing crew from the wraparound effect. Use caution to avoid
advancing the fire into the attack crew.

Fire Loading

The quantity of fuel that is available to a fire on any given floor directly affects firefighters
ability to gain fire control. Where fuel is limited (such as on a vacant floor), it may be possible
to mount a greater effort to keep the fire from getting by that floor.

Heat Buildup

Fires in highrise buildings generate large quantities of heat. Unfortunately for firefighters, this
heat cannot be dissipated easily from the building. Usually, there is no means to ventilate the
building effectively. This high heat also takes its toll on the firefighter by accelerating which
dehydrates the firefighter and removes energy. Rehydration at Staging and Rehab is critical.

ELECTRICAL SYSTEMS

Electrical systems in highrise buildings can be extremely complex and very hazardous under fire
conditions, so they demand consideration during fires. The amount of electrical power required
for building operation and the complex equipment used to distribute it must be considered when
firesoccur. Electrical chases are one cause of vertical fire spread.

Much of the electrical equipment can be located throughout the building. If the equipment is
located in the basement of the building, it is susceptible to flooding that occurs as a result of
broken pipes or water used to control the fire. The danger of working near electrical equipment
when water is present is well known and must be remembered. Sending fire personnel into
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electrical vaults to terminate building power usually is not recommended for the following
reasons.

The shutdown procedure tends to be complicated and requires specific knowledge on
how to perform it safely. Often total shutdown is not possible due to emergency backup
systems designed to engage automatically.

Randomly throwing switches in these types of situations can be extremely dangerous.
(You could terminate power to equipment that should continue to operate.)

If power must be terminated on the floor or floors involved in the fire, it usually can be
done through subpanels that control the electrical supply to specific floors.

Because of the high voltage and power present in electrical vaults, a sudden shutdown by
inexperienced personnel can cause dangerous surges that can harm personnel. Have a
utility company representative or the building engineer do the shutdown in
electrical vaults.

An emergency power supply, usually provided by an engine-driven generator, may be found in
many highrise buildings. The building systems that receive power from the emergency system
will vary and usually are dependent on code requirements in effect when the building was
constructed. In older buildings, the emergency power may supply only exit lighting in the stair
shafts. In newer buildings, it may serve alarge number of fire protection or life safety features
such as fire pumps, elevators, and smoke-removal systems. Emergency power activation may be
automatic when normal power is interrupted or it may require manua activation (by throwing
switch(es)). During preincident planning inspections, be sure to determine if the building has
emergency power, what it supplies, and how it is activated.

ELEVATORS

Under normal conditions, elevators are the only practical method of moving between floors in
ahighrise building. Under fire conditions, elevator operation can become erratic and extremely
dangerous. Many elevator system control components can be affected by smoke, moisture, and
heat, all of which are present during a fire situation. The loss of elevators generally occurs in
about 20 minutes during a highrise fire operation. Control components that can be affected
include floor call buttons, electrical contacts located in shaftways, and electrical elements located
at the bottom of the hoistway. Light-sensitive systems that keep doors from closing are affected
by smoke.

A flashlight may be a practical means of activating the door closure mechanism.
Safe use of elevators under fire conditions requires:

Knowledge of the type of elevator and how they work:
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- Hydraulic elevator,
- Traction elevator, and
- Freight elevators.

Knowledge of the maximum number of personnel to allow into each car (generaly five to
Six people).

An understanding of what malfunctions may occur (e.g., erratic movement, traveling to
unselected floors, traveling to the fire floor, ceasing to operate, doors opening without use
of "Open Door" button).

Familiarity with Standard Operating Guidelines (SOGs) and their use under emergency
conditions.

A department-wide policy regarding the use of eevators during fire conditions should be
devel oped and adhered to by all department personnel.

Hoistways are the vertical shafts in which elevator cars travel. In buildings with multiple
elevators, all elevator carsin abank are usualy in acommon hoistway. Some highrise buildings
are equipped with low-, medium-, and highrise bank elevators (also known as split-bank). These
are configured so that some elevators serve only lower floors of the building while others serve
the upper floors. It is important to know whether or not the building has split-bank elevators
and, if so, which floors the different banks serve. This information can be critical to deciding
whether it is safe to use the elevator system.

The hoistway is separated from each floor by a hoistway door. This door is opened by
movement of the elevator car door (once the car islevel with the floor landing). Smoke and heat
under pressure at the fire floor can enter the hoistway (even though the hoistway doors are
closed) and travel up or down the shaft. If alarge volume of fire enters the hoistway shaft, the
shaft acts like a chimney and draws the fire upward where the heat may be sufficient to ignite
materials on upper floors next to the hoistway. As heat and smoke rise within the hoistway,
pressure will forceit out of the hoistway doors onto the upper floors.

Elevator cars will burn to the point where hoisting cables can fail and cause the car to fall down
the shaft. If fire has penetrated an elevator car or the hoistway, it isimportant that personnel be
assigned to floors above and below the fire floor (including the floor where the shaft terminates)
to check for spread of fire or smoke.

Almost every highrise building is required to be equipped with elevator emergency service
features that automatically move the elevator cars to specific locations under fire conditions.
The feature aso alows firefighting personnel to place the elevator cars in a Firefighter Service
Mode that provides specific safety features. Automatic recall may be initiated whenever an
alarm device is activated. Manual recall can be done through recall switches located in a lobby
control panel or in a fire control room. Automatic or manual recall of elevators (available
through Firefighter Service Mode) isimportant for a couple of reasons:

reduces the possibility of occupants being trapped in an elevator car; and
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provides fire department access to elevator cars (if the decision is made to use them).

Prior to operating an elevator car in Fire Service Mode, Phase I, check the elevator car control
panel to make sure that the fire helmet symbol is not flashing. A flashing fire helmet
symbol/Maltese cross indicates that a fire alarm detector in the elevator machine room, lobby, or
hoistway for that elevator bank has been activated by heat or smoke. This may be an indicator
that the shunt trip may activate very soon. If this situation is encountered, it is recommended
that an alternative bank of elevators be used until the fire location has been verified. If the
elevator is used and the shunt trip is activated, the elevator will stop and the firefighters will be
trapped. If another elevator bank is not available, an alternate means of ascending should be
considered.

Firefighter Service Mode

Elevators equipped with Firefighter Service Mode must be used for fire operations. Follow the
following guidelines when using these elevators:

Assure that the elevators have been placed in the Firefighter Service Mode.

First-arriving units should (if possible) initially avoid a Firefighter Service Mode equipped
elevator that is capable of stopping at all floors.

- Many of the converted service or freight elevators are capable of stopping at all floors
and therefore are capable of being affected by fire on any floor.

- Only after the Incident Commander (IC) has determined that the fire is not adjacent to the
shaft should these elevators be used. Experience indicates that many firesin highrise office
buildings have been found in the service elevator lobby (in piles of collected rubbish).
Heat and flame have affected the doors and control wiring of nearby service elevators.

Personnd should never take an eevator that services dl floorsin order to travel to afloor
abovethefire.

- When assigned to go above the fire via an elevator, choose an elevator that has a blind
shaft on thefirefloor.

- Remember, a Firefighter Service Mode-equipped elevator is not necessarily a "safe”
elevator. It still can be affected by heat, smoke, or water entering the shaft.

- If there is no blind-shaft elevator to go above the fire, stair shafts should be used. Note:
When available, use a smoke tower-equipped stair shaft to ascend.

The decision to use elevators during a fire in a highrise building is one that must be tempered
with good judgment. While it is true that using elevators will speed up initial investigation and
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fire control efforts, a malfunction that causes response to a nonselected floor can result in loss of
firefighters’ lives. Therefore, using stair shaftsis the safest method of ascending to the fire floor.

The decision to use elevators should be based on assurances that the elevator lobby on any
involved floor is safe and that the cars that are used are not physically capable of reaching the
fire floor (they belong to a split-bank). Fire personnel already on fire floors can confirm that the
elevator |obbies on those floors are tenable.

Even when assurances are in place that elevators can be used safely, any additional safety
features or procedures should be employed. These include the use of split-bank elevators that
terminate at least five floors below the lowest reported fire floor. Only use cars that allow
firefighter service. In addition, al personnel riding in elevator cars should wear full protective
equipment and have forcible entry tools, a means of communication, an extinguisher, and a
knowledgeable firefighter assigned to operate the car.

All firefighting personnel should be well trained in the operation of Firefighter Service controls
on elevator cars. The time to conduct this training or to develop department policies regarding
emergency use of elevatorsis not on the day of thefire.

Do not use an elevator in a bank that services the fire floor unless it is determined to be safe
using local SOGs. The one exception to this rule is that early consideration of elevator usage is
acceptable when split-bank elevators exist in which the top of the shaft and machinery room is a
minimum of five floors below the reported fire floor. In this case, take the low- or medium-bank
elevator to the highest floor, and then take the most desirable access stair shaft to the fire floor.
Progress up the stair shaft, and check the floor two stories below the reported fire floor for use by

Staging.

Information on the Staging floor and stair shaft number used by fire attack should be transmitted
to the IC. A good rule of thumb is to give the IC an update every two to three floors during the
ascent. On arriva at the reported fire floor, the IC should be given an update on conditions on
the floor as well as for the floor above. In addition, the fire attack company should give a
periodic update on conditions and fire location to the IC.

The first thing that should be done when assessing the safety of elevators that service the fire
floor is to account for all cars serving the floor and then check them for victims. Upon
verification by fire department personnel that the elevators are safe to use during emergency
operations, a fire department member should be designated to control the operation of each
elevator car. The operator, in addition to required safety equipment, should have a portable radio
to maintain communication with the Systems Unit and a forcible entry tool for use in an
emergency situation.

Elevator components are affected by water, so once the decision to use a specific elevator or
bank of elevators is made, every precaution must be taken to preserve the integrity of those
elevators. This can be accomplished by designating one of the first-arriving truck or sgquad
companies the task of diking the elevator, or bank of elevators on the fire floor, with salvage
covers. This can aid in keeping water from sprinklers and or hoselines from entering the shaft.
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Once this is accomplished, the situation must be monitored closely throughout the incident in an
attempt to maintain the operation of the elevators.

Even though the elevator may be capable of traveling directly to the fire floor, it is always
recommended that all elevator travel cease five floors below the lowest fire floor. Initial fire
attack team personnel traveling in elevator cars, even though the maximum travel is five floors
below the reported fire floor, must be equipped with donned breathing apparatus and facepiece,
portable radio, dry chemical extinguisher, forcible entry tools, and portable spotlight. Breathing
apparatus facepieces should be connected to regulators and ready for immediate use. The
firefighter should be assigned to keep the dry chemical extinguisher in readiness with the lock
pin removed and the nozzle pointed at the elevator door. The portable spotlight is to be used in
case of lighting power failure. It also can be used to check the hoistway for smoke before use. |f
even the dightest amount of smoke or water isin the hoistway, the elevator should not be
used.

At all times that the elevator is in motion, firefighters should be prepared to take immediate
action that will cause the doors to close if the car responds to a floor where smoke or fire
conditions are present. The action will be dictated by the elevator control equipment and the
current operating mode. Precautionary stops should be made to confirm elevator operation and
to check for smoke in the hoistway.

If sound-powered phone jacks are available in the elevator car, they should be placed in service
with a sound-powered phone/headset. Also consider the weight capacity for the elevator car to
prevent overloading with personnel and equipment.

Departments that allow personnel to use elevators at emergency incidents should consider the
following items as a minimum when devel oping SOGs:

Only use an elevator car with the Firefighter Service feature that allows for emergency
control of the elevator car. (Note: In older highrise buildings, "Firefighter Service" is
sometimes identified as "Firemen Service.")

Consult with the company that installed the elevator. Ask about the machine's features
and use.

Follow all previous guidelines for split-bank elevators.

For all personnel who respond to highrise fires, there must be training on elevators

and procedures. It isnot enough simply to have proceduresin local SOGs!
Procedures: Firefighters Trapped in Stalled Elevator Cars (During Fire

Operations)

If the elevator car door opens on the fire floor and exposes the firefighter to severe heat and/or
smoke, discharge the dry chemical extinguisher to knock down a flame front, and attempt to
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close the door immediately. This should be done either by pushing the " Door Close" button or
manually forcing the doors closed. Push the button for a lower floor and exit the elevator when
it reaches that floor.

If the car faills to move, check the emergency stop button. It may have been activated
accidentally. Deactivate it by pulling it out, or, if it is a switch type, move the switch to the
" Off" position. If this doesn’'t work, disengage firefigtter control mode by turning the key to the
off position. This should return the elevator to the lobby. Try to keep low in the car, and don
your SCBA facepiece if necessary. Remember, it is important to conserve air. At this point,
implement mayday or emergency traffic procedures per SOG.

An option is to open the elevator roof access and take control of the car by using controls located
on the car roof. When two or more elevator cars exist in the same shaft, it also may be possible
to gain access to the adjoining car. (This may be accomplished through roof access or side
panels.)

If necessary and available, use the side emergency exit for a rope dide to the safety of a lower
floor. If this is to be attempted, have power removed to the adjacent car. In an extreme
emer gency, fire department hose can be used to slide down to the floor below. If more than one
length of hose is used, first tie the lengths together, then couple them. Personnel can be lowered
to the hoistway door interlock and exit at the floor landing bel ow.

Handlines on the floor below can be used to spray afog stream between the car and the hoistway
door. A 30-degree fog pattern should be used to cool and protect trapped people during the
rescue operation.
Pertinent General Information
Take time to become familiar with specific elevators before leaving the lobby. Early
staffing by one or more personnel who have become familiar with the eevators is

important.

Use stairs whenever possible, and limit elevator use to those in banks that cannot be
affected by thefire.

Consder calling in an elevator repair/service company that provides personnel on
emergency duty. Many highrise buildings have these personnel on 24-hour call. The
telephone numbers must be posted in the elevator machinery room and often are posted in
the vicinity of the elevator lobby.

Use dl applicable procedures for elevators when under fire conditions.

Consult the company that installed the elevator regarding the elevator’ s features and use.

It isimperativeto train on eevator procedures and use during fire operations.
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Locked Hoistway Doors (Operational Considerations)

For security reasons, some occupants lock hoistway doors on their floor when the building is
closed. If your elevator arrives at the selected floor, but the car door does not open, make no
attempt to force it. In this instance, the locked hoistway door (attached via the vane to the
elevator car door) is keeping both doors closed. Any attempt at forcing them open may
damage the interlock, putting the car out of service. The following procedures may be
employed to deal with alocked hoistway door:

If the hoistway door security lock can be removed or opened with no damage to the door,
do so.

If removal of the locking device threatens bending or warping of the door or door buck,
make no attempt at removal. Drop down to a floor where exiting is possible. Find the
stair shaft and walk up to the original floor.

Caution: Warping or springing of the door assembly may interfere with the car’s electrical
circuits and put the car out of service.

VENTILATION TECHNIQUES

Smoke spread is unquestionably the most significant life hazard problem that exists at the time of
a fire in a highrise building. The movement of smoke, often to locations remote from the
original fire floor, appears to be the result of severa different factors and is not always easy to
predict.

Ventilation in a highrise building is a very complex issue. Any type of ventilation tactic applied
in ahighrise fire must be done by considering the risks versus the benefits. There are four types
of ventilation techniques that can be used in this situation:

horizontal ventilation;

vertical ventilation;

mechanical HVAC or smoke-control systems ventilation; and
positive-pressure ventilation (PPV).

Application of any one these methods must be done using extreme caution and only when
approved by the IC. The IC must consider how the ventilation will affect the fire's behavior and
the smoke movement within the building. Improper ventilation techniques can have catastrophic
consequences. For this reason, no ventilation should be performed without permission from and
coordination with the Command Post (CP).

The IC must consider the following:

location of the fire/hazard;
location of the firefighters working in the building;
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location of the occupants in the building;

how the "stack effect” affects the ventilation performed,;

weather conditions (i.e., wind, ambient temperature, humidity); and
falling glass and debris hazards.

Horizontal Ventilation

Horizontal ventilation complexities usually will be dependent on the type of windows installed in
the building. Inoperable windows complicate ventilation procedures. Operable windows, used
in conjunction with normal smoke removal equipment, simplify ventilation.

Old-style constructions have small windows that generally can be opened (if not painted shut).
New-style constructions have large plate or tempered glass window panels.

Highrise residential buildings normally have operable windows made from regular plate glass.
In addition, many highrise apartment buildings have large dliding glass doors that open onto
balcony areas. Windows in highrise office buildings often are inoperable and typically are made
of plate glass. When broken, plate glass can produce large shards that would cause serious injury
to those below. To reduce thisrisk, special "tempered” glass windows may be required at certain
locations. When a tempered glass window is broken, it will shatter into very small pieces,
providing a degree of safety that is not offered by plate glass under the same circumstances.

Depending on applicable building codes, tempered glass or operable windows (on every floor)
may be required in sealed buildings. Usually, they are located in each corner of the exterior wall
and at specific horizontal intervals. These special windows typically are required to be aligned
vertically throughout the building. Tempered glass windows generally are designated by a
specia marking, such as a Maltese cross, in one of the lower corners. A decal may be affixed in
avisible place near the window.

Instead of tempered glass for emergency ventilation, some buildings may be equipped with
special operable window panels that are secured from the inside by a tool-operated locking
device. Thistool isrequired to be kept on the premises.

It is important to note that removal of window glass during a fire situation, whether caused by
the fire or done intentionally for ventilation purposes, can create a situation where fire can extend
up the building exterior to the floors above. Any time glass is removed or fails, consideration
must be given to the possibility of exterior lapping.

Another very important consideration to note is that the removal of a window during a fire
situation, whether caused by fire or done intentionally for ventilation purposes, can create an
extreme fire situation known as a "wind-driven fire." Any time glass is removed or fails,
consideration must be given to this possibility. In this type of situation the fire is driven back
into the building either by the wind, or the sudden in-rush of cold, dense air prevalent in certain
climates during the winter months. This is due primarily to the stack effect within the building
itself, which is more prevalent during the winter months. In other climates, such as Los Angeles,
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this phenomenon may be more prevalent when the Santa Ana Winds are active. Fire can be
driven back into the building with a blow torch-type effect. This can immediately endanger the
attack crews or any civiliansin the vicinity who have not been evacuated.

There is a pressure differential that exists between the interior and the exterior of the building
with the higher pressure being outside. Thefireitself isalso creating a higher pressure in the fire
apartment. When the door to the fire apartment is left open, or the door is opened by the fire
attack crew, an area of low pressure is created. If the window fails due to heat or premature
ventilation by the firefighters, the wind enters the interior of the building. The pressure suddenly
drops and the velocity increases as the higher pressure from the exterior flows toward the lower
pressure on the interior. In one fire test performed by the Nationa Institute of Standards and
Technology (NIST), a 15 miles per hour (mph) wind striking the outside of the building
accelerated to 30 mph inside the structure. The Venturi Effect causes the fire to accelerate at a
very rapid rate. The temperature, even at floor level becomes so intense so fast, and heat
penetrates the firefighters personal protective equipment (PPE) at such an accelerated rate that
firefighters are unable to successfully run for cover.

Currently, there is excellent research being conducted concerning wind-driven fires. NIST is
leading the research along with fire officers from across the country including highrise experts
from the Chicago Fire Department, FDNY, and Toledo and Ottawa, Canada. Ultimately, these
fire service leaders and NIST hope to demonstrate the value of and establish procedures and
tactics that will help fire departments combat these wind-driven fires.

Personnel entering the building at ground level should do so from a location that provides as
much safety as possible from falling glass. This may be from a side of the building away from
the fire location, or by using adjacent or attached structures as a shield. Hoselines supplying the
sprinkler and/or the standpipe systems are subject to damage from falling glass. These hoselines
may have to be covered to protect them. Salvage covers are not acceptable because they can be
cut by glass, allowing the hose to be damaged.

Vertical Ventilation

Vertical ventilation can be accomplished by using stairwells and bulkheads, or other vertical
shafts that extend through the roof. Elevator shafts are not recommended for this use. Careful
consideration must be given to this type of ventilation when the fire is not yet under control.
Opening a bulkhead door or other vertical shaft without proper coordination between all
Command locations can have devastating consequences. Fire can be drawn toward advancing
fire crews, or to areas not yet involved thereby endangering occupants. For these reasons any
firefighters sent to perform this type of ventilation must be equipped with a portable radio, and
remain at their assigned location until the effects of the ventilation are known. Any adverse
effects can be reversed by maintaining control of the bulkhead door or other openings on the
vertical shafts being used.
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One very important safety consideration to practice when performing vertica and horizontal
ventilation isto avoid placing firefighters between the fire and the point of ventilation.

Mechanical Ventilation--Smoke-Control Systems

The worst obstacle we face is smoke spread, so the best approach to use with HVAC systems
during a fire operation is to completely shut down the HVAC system that is contaminating the
other floors with smoke. It is also important to follow the fire department’ s preplan for operation
of the HVAC system during afire.

Smoke and its toxic products account for more than 80 percent of fire deaths in the United States.
Plastics greatly increase the volume and toxicity of smoke. For example, polyvinyl chloride
(commonly known as PV C) produces 500 times as much smoke as red oak. Highrise buildings
have contents that, like most occupancies, are petrochemical products that produce large amounts
of smoke and toxic gas.

The forces that affect smoke movement in a highrise building include stack effect, expansion,
wind, and HVAC systems. Smoke control can be either passive or active in nature. Passive
smoke-control measures have been in use for many years. Found in both old- and new-style
buildings, they consist of:

barriers;

curtains;

gravity venting;
smoke-proof towers; and
smoke-removal shafts.

Active smoke-control systems are relatively new and typically automatic; they usually are found
only in new-style buildings. In addition to methods of passive smoke control that might be in
use, active smoke control uses mechanical assistance to route smoke in a planned manner.
Active smoke-control systems can be used to control the movement in many different ways.

A small highrise may have a single HVAC system that controls the atmosphere on al floors.
This simple system may (or may not) have a single control to exhaust the entire building. This
control isreferred to as the Building Smoke-Control System.

Zoned HVAC systems exist in more complex highrise buildings. It may be possible to control
single floors or an entire zone through these types of systems. (See the upcoming HVAC section
for adiscussion of zoned systems.) HVAC zones could cover any of the following:

agiven number of floors;

a stairway pressurization system (often accomplished by having fansin all or certain stair
shafts);

acorridor smoke-control system;

an elevator shaft control system; and
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an atrium smoke-control system.

It isimportant to have this information on the prefire plan and to work together with the building
engineer to control operation of various HVAC zones.

These smoke-control systems are prone to fail under fire conditions. The areas from which they
are designed to clear smoke should be monitored closely. The system should be shut down
immediately, if it adversely affects operations.

Positive-Pressure Ventilation

When areas or entire floors of a highrise building are contaminated by smoke, we can implement
the use of positive-pressure ventilation (PPV) to aid in smoke removal. This can be a very
complex operation that if not properly coordinated can produce very negative results.
Consideration must be given to the fire location and extent, as well as the location of firefighters
and occupants in the building.

The IC must decide if the PPV is going to be used to help control thefire, or be used as a postfire
control measure to remove or stop smoke spread throughout the structure. Currently NIST is
also conducting indepth research in the area of PPV for use in highrise operations. The core of
this research involves the development of guidelines to aid fire departments in the use of this
method of ventilation in both prefire and postfire control situations using large portable blowers
as well as apparatus-mounted ventilation units.

PPV can be used prior to fire control by pressurizing stairwells and hallways effectively giving
firefighters a tenable atmosphere to work in, allowing quicker advancement towards the seat of
the fire. PPV can also be used to pressurize the evacuation stairwell allowing for the safer
movement of building occupants. The research conducted to date has produced some very
valuable data. According to NIST, PPV fans used correctly can increase the effectiveness of
firefighters and survivability of occupantsin highrise building fires.

In ahighrise building it is possible to increase the pressure of a stairwell to prevent infiltration of
smoke if firefighters configure the fans properly. When configured properly, PPV fans can meet
or exceed previousy established performance guidelines for fixed smoke-control systems.
Proper configuration requires firefighters to consider a range of variables, including fan size,
setback, angle, and fan position inside or outside of the building, and the number and alignment
of multiple fans.

HIGHRISE WATER SUPPLY

A variety of different water supply systems can be found in highrise buildings. They may
include and are classified as follows:

one and one-half-inch wet standpipe systems. old-style buildings Class |1 System;
two and one-half-inch dry standpipe systems: old-style buildings Class | System;
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two and one-half-inch wet standpipe systems. both old- and new-style buildings Class |
System;

combination of 1-1/2-inch and 2-1/2-inch or 2-1/2-inch outlet with 2-1/2- to 1-1/2-inch
reducer attached Class |11 System; and

combine System is Class | or Class |11 standpipe systems that supply water to a sprinkler
system Class IV System.

Note: The 1-1/2-inch and 2-1/2-inch sizes refer to the diameter of the fire hose discharge
connections on the standpipe system. Piping within the standpipe system may be considerably
larger than this.

The importance of the water supply systems built into highrise buildings demands that we have
knowledge of how these systems work and what problems may be expected in emergency
situations. The specific types of water supply systems found in highrise buildings will vary with
the age of the particular building and code requirements that were in effect at the time it was
constructed. Preincident planning information should include specifics on the water supply
system, its capacity, and functional components.

Water Supply Systems

One and One-Half-Inch Wet Standpipe Systems

For many years, 1-1/2-inch wet standpipe systems have been used in highrise buildings. These
systems often are supplied by the domestic water system and are intended as afirst-aid device for
building occupants. They have limited water volume and pressure, and inferior hoselines and
nozzles. The 1-1/2-inch wet standpipe system should not be considered as adequate for primary
fire department attack and should not be used.

Two and One-Half-Inch Dry Standpipe Systems

The 2-1/2-inch dry standpipe system is used in many older highrise buildings and, in some cases,
in new buildings that do not exceed specific heights. These systems are relatively simple in
design compared with wet standpipe systems, but they have some important differences that
must be considered.

Because they do not have a constant water supply, it is important that they be charged by an
engine company that hooks to the fire department connection as quickly as possible. This will
give firefighters an available water supply for fire attack. Fire department connections on 2-1/2-
inch dry standpipe systems typically serve only one standpipe riser, making it critica that the
riser being supplied is the same one that is used for fire attack lines. The system should be
drained after use.
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Two and One-Half-Inch Wet Standpipe Systems

The 2-1/2-inch wet standpipe system is required by code in all new highrise buildings over
certain heights. These systems provide a constant supply of water under pressure adequate to
produce effective hose streams on each floor of the building. The primary water supply source
for these systems may be the domestic supply that can be supplemented by an auxiliary supply
(kept in a holding tank in the building). The 2-1/2-inch wet standpipe systems differ in design.
They may serve both 1-1/2-inch and 2-1/2-inch outlets as well as the sprinkler system, if the
building is so equipped.

The necessary pressure and flow for a 2-1/2-inch wet standpipe system usually is provided by
one or more fire pumps that serve as the primary supply. Fire pumps for highrise buildings tend
to be multistage centrifugal pumps. They may be powered electrically or with diesel engines.
These pumps are designed to produce the required flow at a pressure that is sufficient for
working streams at the highest point in the building. If an emergency or backup pump is
required by code, there will be a backup system that activates automatically should power to the
electric pump(s) fail. Backup pumps are usually diesel driven. In many older highrise buildings,
the water flow capacity in gallons per minute (gpm) or liters per minute (Ipm) is inadequate for
the fire potential within the building.

Note: It isimportant to know what outlet pressure your system produces in order to determine
the type of nozzle to use (smooth bore or fog). Typical outlet pressure is approximately 65
pounds per square inch (psi). This pressure would require a smooth bore tip. Fog nozzles that
require 100 psi at the nozzle will produce ineffective streams using 65 psi.

Combination of One and One-Half-Inch and Two and One-Half-Inch Class Ill System

A Class |11 standpipe system is a combination of the Class | and the Class Il systems. A Class |
system may contain a 2-1/2-inch and 1-1/2-inch outlet, or may contain a 2-1/2-inch outlet with a
2-1/2-inch to 1-1/2-inch reducer attached to the outlet. This type of system is designed for both
Fire Department and occupant use. Many jurisdictions are attempting to limit the use by
building occupants by removing the "houselines” and related appliances.

PRESSURE CONTROL

Because wet standpipe systems must contain sufficient pressure to produce effective hose
streams at the topmost floor of the building, the pressure within the standpipes at lower floors
must be reduced. This is accomplished by pressure-reducing devices instaled at each outlet.
These valves are preset to provide the proper outlet pressure for that location. PRVs have the
advantage of being able to supply multiple hoselines (within reason) while maintaining the
proper pressure and flow rate. These valves control the pressure, but can adjust automatically to
varying flows depending on the size of the hose and nozzle (or the number of hoselines). PRVs
on each floor should be checked for proper operating pressure and flow before the floor is
occupied. PRVsarefound in new-style buildings.
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In place of a valve, there may be orifice plates in the outlet valve barrel. Orifice plates are
stainless steel or brass washers with calibrated holes and are designed to handle one line. These
holes control the outlet pressure by restricting the flow from the outlet. The plates often are tack
welded into the standpipe valve outlet barrel. The outlet pressure from these devices is not
reduced until water is flowing. Orifice plates are found in old-style buildings and some new-
style buildings.

Pressure-restricting devices are yet another method of providing proper pressure to standpipe
hoselines. They reduce outlet pressure in much the same manner as orifice plates. The pressure-
restricting device allows the valve to be opened only a predetermined distance. Firefighters who
remove orifice plates or alter the setting of pressure-restricting devices need to be aware that the
outlet then will deliver increased pressure from the system. Pressure-restricting devices are
found in many old- and new-style buildings.

Two drawbacks to the orifice plate and other pressure-restricting devices are that they

have no affect on static pressure; and
do not alow for multiple hoselines (because of the limited flow that comes through the
orifice opening).

If orifice plates are removed to provide for multiple hoselines from an outlet, the pressure to the
lines must be controlled at the standpipe valve, and care must be taken when opening or closing
nozzles.

It is important to become familiar with these standpipe systems. Note their locations and the
type of system at hand. During prefire planning, look for problems that might occur if the
systemisutilized. Ensurethat al proper notifications are made if any deficiencies are found.

National Fire Protection Association Standards

National Fire Protection Association (NFPA) Standards 14, Sandard for the Installation of
Sandpipes and Hose Systems and 25, Sandard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems, were changed after the One Meridian Plaza fire in
Philadel phia.

The previous Standards required an outlet pressure of at least 65 psi minimum. NFPA 25
required an acceptance test before the building could be occupied.

The new Standards require a minimum of 100 ps at an outlet, or as determined by the Authority
Having Jurisdiction (AHJ). The AHJ is your fire department, in most cases. The Standards aso
require that the pressure regulation devices and their outlet pressure be tested once per year.
This is a responsibility of building management. The fire department should simply receive a
certification from the contractor who performs the testing.
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SPRINKLER SYSTEMS

Sprinkler systems in highrise buildings now are required by code in virtually every area of the
country. However, there are many older highrise buildings (perhaps some in your jurisdiction)
that still do not contain sprinkler systems. Most highrise buildings, new- or old-style, are not
sprinklered today. There is no doubt that sprinkler systems provide the added degree of life
safety for newer buildings that is sadly lacking in older, unsprinklered highrise buildings. In
some cases, retroactive legislation, enacted as the result of tragic highrise fires, has mandated
that older highrise buildings be fully sprinklered. However, these cases are the exception rather
than the rule. Prefire or preincident planning inspections should take particular note of sprinkler
systems when present, what areas they serve, and how they can be supplemented.

SOGs require initial response units to supplement any built-in water supply system in a highrise
building during afire. To do this effectively, firefighting personnel must be acquainted with the
building, water supply system, and the location of fire department water supply inlets.

A fire department must have SOGs for connecting to and supplying the highrise sprinkler
system. Officers and pump operators must understand the pressure and flow required to be
supplied from the engine(s) supplying the sprinkler system. Current national standards for
supplying sprinkler systems (such as NFPA 13E, Recommended Practice for Fire Department
Operationsin Properties Protected by Sprinkler and Standpipe Systems) should be referenced.

COMMUNICATIONS SYSTEMS

When discussing problems that occur at emergency incidents, communications always seem to
be at the top of the list. Highrise fires are no exception. Communication problems can be
magnified and their results much more severe than those seen at ground-level incidents. In any
type of an emergency, good communication is vital to effective operations--maybe even more so
at ahighrise emergency.

It is a known fact that portable fire department communications equipment can be ineffective or
even completely unusable in a highrise. There are locations inside highrise buildings where it is
virtually impossible to transmit or receive messages using portable radios. In some cases,
satisfactory communications will cease with the movement of the radio location by only a few
feet.

There is a definite correlation between portable radio effectiveness and the frequencies on which
they operate. As a rule, radio frequencies in the very high frequency (VHF) band are very
ineffective. Thosein the ultra high frequency (UHF) band are fairly effective in most situations.
Those in the 800-megahertz (mH) band produce the most consistent, although not perfect,
results. It is important to note that any frequency (in any building) may have inherent
transmission/reception problems. Evaluate the system during prefire planning to avoid future
trouble.
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Many new highrise buildings (and a number of older ones that have been retrofitted) have built-
in emergency communications systems. These hardwired systems have jacks at specific
locations on every floor (and in some cases even in elevator cars) that allow fire personnel at
different building locations to communicate. Using the system requires plugging into it with a
handset or headset. A number of handsets normally are kept on site. A built-in emergency
communications system can be used as a primary communications channel if portable equipment
is not functioning properly. It also can be used as a secondary channel to avoid overloading fire
department frequencies.

Built-in emergency communications systems are not the same in every highrise building.
Effective use of these systems requires preincident planning by fire department personnel on
how the particular system works and how it would be used during an actual emergency.

In the unlikely event of losing radio communication, set up arelay (triangular) communications
network.

Here are some forms of communication:

cell phone;

stairwell phones,

radios;

emergency phone jacks;

phonein the fire control room--get that number (hard lines);
stairwells and elevator |obbies phones;

portabl e repeaters, and

runners or face-to-face.

DETECTION AND ALARM SYSTEMS
There are four basic types of detection and alarm systems:

Smoke/Heat detectors.
Annunciator panels.
Manual fire darm stations.
Water flow/Sprinkler.

pODNPE

Smoke/Heat detectors in a highrise building may or may not be connected to an annunciator
panel. It is possible for smoke detectors to be incorporated into the HVAC system and be
located in building airshafts. These detectors then may activate fire dampers within the HVAC
system. Effective management of a highrise fire through prefire or preincident planning
(obtaining knowledge of these types of building characteristics) is necessary for effective
decisionmaking.
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It is important to know of the existence/location of any annunciator panel(s) in the building.
Annunciator panels are found in both old and new styles of construction. They may be located
on awall at a specific location or they may be part of the fire control room or station. A full
understanding of how to interpret the information given on the panel is critical to effective
response.

Manua fire alarm boxes may be located on each floor of a highrise. Several boxes may be
present on each floor. These boxes may be loca aarms for the floor, connected to an
annunciator panel, or connected to the fire control room/station. They are found in both old and
new styles of construction.

Water flow/Sprinkler alarms usually will be connected to an annunciator panel, if present. These
alarms will sound if water flows either through a wet standpipe or a sprinkler head. An aarm
may also sound if there is a surge or diminished pressure in the water supply system. This can
occur during an electrical failure.

FIRE CONTROL STATIONS/ROOMS

Most current codes require that newly-constructed highrise buildings contain a fire control room
or station within the building. At a minimum, the room should provide

specific information on alarms that have been activated; and
status of fire protection systems within the building.

The information available at this location can be extremely useful for determining the exact
location of afire and the status of fire protection systems that may have activated. These rooms
or stations frequently have communication systems that allow the transmission of emergency
alarms or instructions to building occupants and firefighters.

While a great deal of information is available from a fire control room or station, there are
several reasons why it may not be the best place to locate the IC. [f the room is on a basement
level, then radio communication probably will be difficult. Positioning the IC at the fire control
room also may remove that person from face-to-face contact with other officers. In all cases, fire
department personnel should be sent to monitor the information available at the fire control room
or station and relay it to the IC. This relay often can be established by commercia telephone
from the fire control room or station to the fire department dispatch office.

Aswith other systems installed in highrise buildings, fire control rooms or stations are not all the
same. Monitoring the information that is displayed in these locations or accessing the various
systems that they contain requires prior knowledge that can be gained only through prefire or
preincident planning.
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LIFE SAFETY

Upon arrival, initiate occupant control. In newer buildings, use the PA to control occupant
movement.

Large numbers of people can be exposed to potential danger during a highrise fire. Thisrequires
that immediate attention be given to the issue of life safety. The following life safety issues must
be taken into consideration by fire personnel when responding to a highrisefire:

Inform and initiate occupant control.

Life safety can be enhanced by timely control of the HVAC system.

Failure to control smoke movement within the building can put many lives at great risk.

Evacuation takes time. This must be anticipated by Command Staff and sufficient
personnel must be assigned to perform the task.

Occupant behavior during ahighrise fireislargely unpredictable.

If occupants are going to be evacuated from the building, it is critica that they use stair
shafts that are not contaminated with smoke and heat.
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Activity 3.1

Building Systems

Purpose

To understand how building systems affect strategy, tactics, and life safety.

Directions

1 Reassemble in the same work groups that you werein for Activity 2.1.

2. Elect a new recorder and spokesperson.

3. If your group was assigned the category of new-style construction in Activity 2.1, adopt
the category of old-style construction (and vice versa).

4, Groups with new-style construction will use the floor plan on the following pages that
represents afire situation in a new-style, residential occupancy, highrise building.

5. Groups that have the category of old-style construction will use the floor plan on the
following pages that represents a fire situation in an old-style, residential occupancy,
highrise building.

6. Given the fire situation presented and the style of construction assigned, in this

circumstance, what impact on life safety does each of the following items have?
a New-style construction office occupancy.

HVAC systems

Sprinkler systems
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Water supply

b. Old-style construction residential occupancy.

HVAC systems

Sprinkler systems

Water supply
7. Y our group will have 20 minutes to respond to this question.
8. Record your answers on an easel pad.
9. Y our instructor will reconvene the class at the conclusion of the alotted time.

10. Y our spokesperson will be called upon to make an informal, 5-minute report that reviews
your group’ s findings.
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Activity 3.1 (cont’d)

Highrise Checklist

FireLocationsand Conditions LifeHazard
Fire location Yes No
Fire conditions Heavy () Med () Lt () Trapped--locations O O
Smoke conditions  Heavy () Med () Lt () Fire floor evac. O O
Heat conditions Heavy () Med () Lt () Floor above evac. O O
Primary search completed O @]
Secondary search comp. O O
Elevators searched ) )
Elevators HVAC
Yes No Yes No
Elevators down O @] Shutdown O @]
Firefighter service O O Mer floor--serves to
No. of carsfor FF use Mer floor--serves to
Low Med High Mer floor--serves to
Floors served Number of zones
M ER--M echanical Equipment Room
Building Information Stairs|dentification
Yes No Letter floors served S.P. evac F.A.
Sprinklered O O
Floor plans O O
Stair re-entry keys O O
Window keys O O
Occupancy keys O @]
Access stairs--fire occ. O @] Scissor stairs Yes()No()
Floor setbacks O O S.P.--STANDPIPE F.A.--FIRE ATTACK
Communications Water Supply
Yes No Yes No
Individual floors O @] Standpipe fed O @]
Public address O O Sprinkler fed O O
Sound powered O O Bldg. fire pumps on O O
To fan rooms O O Units feeding standpipe
To engineers room O O Pressures required:
Public phone number 1-10 (150#4) 10-20 (2004#) 20-30 (250#)
Alarm system off O O 30-40 (300#) 40-50 (3504) 50-60 (400#)
Unit L ocations
1st Eng. elev. flr___ stair 1st Ladderelev.  flr _ sair
2nd Eng. elev. flr __ sair 2nd Ladder elev. flr _ &air
3rd Eng. elev. flr__ sair 3rdLadderdlev.  flr _ sair
4th Eng. elev. flr __ stair 4th Ladder elev. flr _ stair
2nd B/C elev. flr __ stair Rescue assignment
3rd B/C assignment
4th B/C assignment
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BUILDING

BUILDING
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Activity 3.1 (cont’d)

New-Style Residential Occupancy Building
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MASSEY ENTERPRISES, INC.
3300 BUILDING, SUITE 400

397 LITTLE GREEK ROAD 56TH STREET

VIRGINIA BEACH, VA 23452

(767) 340-7800 NATURAL GAS RISERS
EXTENDS TO ROOF

Active Elevator Boiler Flue @ Smoke Exhaust
Blind Shaft El Electrical Exhaust Trash Chute
Electrical Natural Gas Riser 8 Sprinkler Valve
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Activity 3.1 (cont’d)

Old-Style Residential Occupancy Building
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NOTE-TAKING GUIDE
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NOTE-TAKING GUIDE

Slide 3-1
UNIT 3:
HIGHRISE BUILDING
SYSTEMS
Slide 3-2

TERMINAL OBJECTIVE

The studentswill be able to identify the
various fire behavior problems, highrise
building systems, and their impact on
strategy, tactics, and life safety.

Slide 3-2

Slide 3-3

ENABLING OBJECTIVES

The students will:
Explain the characteristics of fire
behavior and building systemsthat
affect strategy, tactics, and life safety.
Identify building systems.
Explain fire department ventilation
techniques at highrise incidents.

Slide 3-3
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Slide 3-4

FIRE BEHAVIOR

AND SPREAD

Slide 3-4

Slide 3-5

FIRE EXTENSION ELEMENTS

Positive stack effect

Negative stack effect

Stratification
Vertical extension

Core construction effect

Fireloading

Heat buildup

Slide 3-5

Slide 3-6

POSITIVE STACK EFFECT

"Thevertical, natural air movement

throughout a highrise building caused by
the differencein the outside and inside

air temperatures."

Slide 3-6
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Slide 3-7

POSITIVE STACK EFFECT
(cont'd)

Cool air enters.
Warm air is
displaced.
Spreads lower to
upper floors.

Slide 3-8

POSITIVE STACK EFFECT
(cont’'d)

The colder the weather and the higher
the building, the greater the positive
stack effect will be.

Slide 3-8

Slide 3-9

What is negative stack effect
and what is its impact on the
firefighter?

Slide 3-9
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Slide 3-10
NEGATIVE STACK EFFECT
"Foutside > "Finside
Smokeis for ced -i..._-.;l_' -
downward. : -
Smoke settles ﬁ 1 Z
below firefloor. | l T
P Cata
Slide 3-11

NEUTRAL PLANE

Barometric pressure  ¢em dms s me

isequal.

Above neutral plane: q\—a—'ﬁ__
Positive.

Below neutral plane:

Negative.

Slide 3-11

Slide 3-12

STRATIFICATION

Smoke rises and loses

thermal energy.
L oses buoyancy and

spreads laterally.

Contains toxic smoke

and byproducts.

Slide 3-12
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Slide 3-13

VERTICAL EXTENSION

Three methods
Auto exposure
Curtain wall
Vertical shaft

Slide 3-13

Slide 3-14

AUTO EXPOSURE

Heat breaks
windows.
Firelapsup
the outside of
the building to
the floor
above.

Slide 3-14

Slide 3-15

CURTAIN WALLS

Create a space between
building and wall

Slide 3-15
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Slide 3-16

CURTAIN WALLS (cont'd)

Supposed to be sealed.

Many may not be or may fail.

Walls above need to be checked for

heat buildup and possible extension.

Slide 3-16

Slide 3-17

VERTICAL SHAFT EXTENSION

Stair shafts Mail and trash
Elevator shafts chutes
Electrical chases Access stairs
Poke-throughs Tunnels

Heating, ventilating, and

air conditioning
(HVAC)--supply/return

shafts

Slide 3-17

Slide 3-18

VERTICAL SHAFT

EXTENSION (cont'd)

Slide 3-18
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Slide 3-19

CORE CONSTRUCTION EFFECT

Slide 3-19

Slide 3-20

FIRE LOADING

Fuel quantity on floor s should be

identified in preplanning.
Vacant floors offer the" best" chance

at stopping thefire.

Disparity between therated fire load

and the actual fireload.

Slide 3-20

Slide 3-21

HEAT BUILDUP

Heat isnot easily dissipated from a

highrise.

Usually because of little or no meansto

ventilate effectively.
Takesitstoll on firefighters.

Rehydration isnecessary (at Staging/

Rehab).

Slide 3-21
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Slide 3-22

ELECTRICAL SYSTEMS

Slide 3-22

Slide 3-23

ELECTRICAL SYSTEM

CONSIDERATIONS

Can be complex and hazardous.

Demand consideration during fires.

Electrical chases ar e one cause of

vertical fire spread.

Slide 3-23

Slide 3-24

ELECTRICAL SYSTEM

CONSIDERATIONS (cont'd)

Components can be found throughout
the building.

Should be shut down by the utility

company or building engineer.

Slide 3-24
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Slide 3-25

Why is it inadvisable to send
personnel into an electrical
vault?

Slide 3-25

Slide 3-26

VIDEO:

"Electrical Vault Explosion"

Slide 3-26

Slide 3-27

EMERGENCY POWER

Usually provided by an engine-driven
generator.
Power systemsare dictated by codes.

Slide 3-27
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Slide 3-28

EMERGENCY POWER

(cont'd)

Older building generators may supply

only emergency lighting.

Newer building generators may have a

large number of fire protection and

life safety features.

Slide 3-28

Slide 3-29

EMERGENCY POWER
(cont’'d)

RERTRLY

mn

e

Slide 3-29

Slide 3-30

ELEVATORS

Slide 3-30
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Slide 3-31

What are some advantages
and disadvantages of elevator

use?

Slide 3-31

Slide 3-32

ELEVATORS

Arepractical under normal conditions

Can become erratic and danger ous

under fireconditions

Slide 3-32

Slide 3-33

ELEVATORS AND LOBBIES

Slide 3-33
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Slide 3-34

CONTROL FEATURES

Floor call buttons

Electrical contacts

Electrical
elements

Light-sensitive

systems (in car

doors)

Slide 3-34

Slide 3-35

CONTROL FEATURES (cont'd)

Slide 3-35

Slide 3-36

CONTROL FEATURES (cont'd)

Slide 3-36
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Slide 3-37

CONTROL FEATURES (cont'd)

Slide 3-37

Slide 3-38

SAFE USE OF ELEVATORS

Knowledge of the type of elevator and
how it works:

Hydraulic

Traction

Freight

Slide 3-38

Slide 3-39

SAFE USE OF ELEVATORS
(cont’'d)

K nowledge of maximum number of
people allowed into each car
Familiarity with Standard Operating
Guidelines (SOGs) and their use
Adherence to department policy
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SAFE USE OF ELEVATORS

(cont'd)

Under standing of possible malfunctions:

Erratic movement
No control over floor selection

Car moving to firefloor

Car halting

Door s opening independently
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HOISTWAYS

Arevertical shaftsin which elevator

carstravel.

Multiple elevator carsusually have

one hoistway.
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HOISTWAYS (cont’'d)

L ow-, medium-, and highrise bank

elevatorsarereferred to as" split-bank"

elevators.
Some serve only lower floors.

Some servefirst and higher floors.

Information iscritical to

decisionmaking.
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What affect do split-bank
elevators have on fire

operations?
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HOISTWAYS (cont'd)

Separated from each floor by a hoistway
door

Can permit smoke/heat to passinto the

elevator or hoistway

Can act like a chimney (if penetrated by
fire)

Can permit heat/smoke to passto other

(nonfire) floors
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HOISTWAYS (cont’'d)

Carscan burn and separ ate from

cables.

If fire enters shaft or car, have crews
on floor s above/below check for

extension.

Top floorswill be exposed as heat

rises.
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HOISTWAYS (cont’'d)

Shunt trip activation:

Elevator stops

Firefighterstrapped
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ELEVATOR EMERGENCY

SERVICE

Called Firefighter Service Mode.

Will move carsto designated locations.
Activated by the fire alarm system.

Manual recall done by switchesin

lobby, fire control room, or elevator.
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FIREFIGHTER SERVICE

MODE

Reduces occupant

entrapment

Accessto

elevators
Intended for use

duringfire

operations
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FIREFIGHTER SERVICE

MODE (cont’'d)

Avoid elevators not equipped with this
service

Never take an elevator that servesall

floors

Choose an elevator with a blind shaft
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FIREFIGHTER SERVICE

MODE (cont’'d)

Must havetrained elevator operators.

These elevators are not necessarily
safe.

Use stairsif the elevator can stop at
thefirefloor.
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ELEVATORS UNDER FIRE

CONDITIONS

Must be tempered with good judgment

Can speed up efforts

Can malfunction and takefirefighters

directly to thefirefloor
Using stair shaft isthe safest method

Ride elevator no closer than fivefloors

below thefire floor

Prepareto take defensive action
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What departmental

procedures can be set for

elevator use in highrises?
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ELEVATOR USE

Become familiar with elevator before

use

Use stairswhenever possible

Seek information from installation

company on features/use
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ELEVATOR USE (cont'd)

Train on their use

Use all appropriate proceduresfor

elevatorsunder fire conditions
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What procedures may
be used for elevator
entrapment?
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LOCKED HOISTWAYS

Remove the security lock.

Do not attempt removal if it may cause

bending or warping of door.
Bending/War ping may cause the car to

halt and trap firefighters.

Go oneor more floorsdown to an unlocked

door.
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VENTILATION TECHNIQUES
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VENTILATION

TECHNIQUES (cont’d)

Smoke spread isa significant life

hazard.

Highrise ventilation is a complex issue.

Consider risks ver sus benefits.
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FOUR VENTILATION

TECHNIQUES

Horizontal
Vertical

M echanical (HVAC or smoke-control

systems)

Positive-pressur e ventilation (PPV)
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INCIDENT COMMANDER

CONSIDERATIONS

L ocation of Weather/Wind
Fire/Hazard conditions
Firefighters Falling hazards
Occupants Glass

" Stack effect" Debris
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HORIZONTAL VENTILATION

Complexities depend on window type:
I noper able windows complicate
procedures.

Operable windows used with smoke
removal equipment simplify the
procedure.
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HORIZONTAL VENTILATION
(cont’d)

Old-style construction
Small operable windows
New-style construction
Large plate or tempered glass panels
Highriseresidential
Operable plate glass windows
Largesdliding glassdoors
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TYPES OF WINDOWS

Residential highrises usually have operable
windows.

Many apartment buildings have sliding
glassdoors.

Office building windows usually are
inoperable.

Special operable windows may exist (a
special tool isrequired to open them).
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TYPES OF WINDOW GLASS

Plate (used most often)

Produces lar ge shardswhen broken

Tempered

Designated areas

Special markings
Shattersin small pieces
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BROKEN GLASS HAZARD

Enter from a safe location

Protect hoselines, standpipe systems, and

apparatus
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LAPPING

Removal of

window glass

can cause

" lapping."
Fire extends

to floors above

by traveling

outsidethe
building.

Slide 3-66

SM 3-56



HIGHRISE BUILDING SYSTEMS

Slide 3-67

WIND-DRIVEN FIRE

Fire is driven back into the building.
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FIVE CONDITIONS

1. Fire in an apartment
2. Door left open or opened by firefighters
3. Window failure
— Self vented
— Left open by occupant
—Vented by firefighters
4. Wind
5. Exhaust outlet (area of low pressure)

Slide 3-68

Slide 3-69

VENTURI EFFECT

Slide 3-69

SM 3-57



