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Clackamas Fire’s Truck Program strives to be 

leaders in the fire community.  We endeavor 

to train our people to the best of their abilities 

and the high expectations of the District.  The 

Truck Manual is the culmination of our 

members’ extensive research, hard work, 

training, experience and talent.  We hope that 

this manual both educates and informs those 

who read it.    

“Their emergency is our emergency”  
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CHAPTER 1 Overview 

Truck work involves [to different degrees] the systematic destruction or dismantling of a 

building’s construction to effect the mission of firefighting; and there is no aspect of 

building construction that is as important to truck work as roof construction, especially 

as it relates to vertical ventilation and roof operations. The degree to which roof 

construction has changed over the past 150 years and especially in the past 30-40 years 

affects our abilities to properly size-up a roof’s construction. The size-up of roof 

construction can be very difficult even during a drill when there is good lighting and 

time to study the roof. Accomplishing this task during a fire can be next to impossible. 

The materials and techniques that are used today are only limited by an engineer’s 

imagination; and only by understanding all of the techniques and materials used in 

residential and commercial roof construction can the truck company stand a chance at 

performing effective and safe ventilation.  

KEY CONSIDERATIONS 

• Understanding the construction and uses of a building is integral to effective and 

efficient firefighting operations and essential for all phases of fire suppression. 

• While there are similarities between residential and commercial construction, many 

variations in methods and materials are often found in commercial construction. 

• NFPA classifies five general construction types designated Type I, II, III, IV, V. 

OPERATIONS 

Building construction for truck companies can be broken down into two broad 

categories: Residential and Commercial. Residential construction is much more basic 

and easy to understand compared to commercial building construction mostly because 

the residential materials and methods are more limited in their use and application and 

it is studied far more at the basic level. Commercial construction is more complex and 

difficult to master. Much time needs to be devoted to learning commercial construction 

and especially commercial roof construction.  

RESIDENTIAL CONSTRUCTION 

Residential construction includes single and multi-family occupancies which are 

generally one to four stories high and their methods of construction and materials are 

similar. They typically are unprotected wood frame constructed buildings. NFPA 

classifies these combustible buildings as Type V construction. The word ‘unprotected” 
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here references the lack of fire proofing. However, these occupancies usually are 

protected to a small degree using drywall or gypsum board causing some reference 

materials to identify them as one hour buildings. Nevertheless, they are combustible 

and are built using dimensional or nominal lumber as well as lightweight engineered 

materials. Because of the complexity and size of fires in multi-family residences and 

retirement centers, Clackamas Fire commits a “commercial alarm” regardless of the 

construction type. The use, more than the construction type determines the response. 

Three basic types of framing are most commonly found in residential construction; 

post-and-beam framing, balloon framing, and platform framing. 

Post-and-beam  

Post-and-Beam construction (figure 1) employs difficult construction techniques which 

requires highly-skilled laborers. Connections in post-and-beam framing are made using 

mortises, tenons, and dovetails and lack metal such as hangers and nails. These 

techniques were developed when nails and metal hangers were not available. In the 

early nineteenth century commercially made nails were produced and sawmills were 

producing cheaper lumber which gave rise to Balloon Framing techniques.  

Figure 1: Post and Beam framing is sometimes referred to as Timber Framing.  It requires highly skilled 

carpenters and therefore is very uncommon. 
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Balloon Framing 

Balloon framing (figure 2) is a method of wood construction used extensively in the 

United State from the 1830s up until the mid-1950s in some areas. It utilized long 

continuous framing members (studs) that run from sill plate to eave line with 

intermediate floor structures nailed to them. Once popular when long lumber was 

plentiful, balloon framing has been largely replaced by platform framing. 

Balloon framing has several disadvantages as a construction method. (1) The creation 

of a path for fire to readily travel from floor to floor. This was sometimes mitigated 

with the use of fire stops at each floor level. (2) The lack of a working platform for 

work on upper floors. Whereas workers can readily reach the top of the walls being 

erected with platform framing, balloon construction requires scaffolding to reach the 

tops of the walls (which are often two or three stories above the working platform). 

(3) The requirement for long framing members. (4) In certain larger buildings, a 

noticeable down-slope of floors towards central walls, caused by the differential 

shrinkage of the wood framing members at the perimeter versus central walls. Larger 

balloon-framed buildings can have central bearing walls which are actually platform 

framed and thus will have horizontal sill and top plates at each floor level, plus the 

intervening floor joists, at these central walls. Wood will shrink much more across its 

grain than along the grain therefore, the cumulative shrinkage in the center of such a 

building is considerably more than the shrinkage at the perimeter where there are 

many fewer horizontal members. Of course, this problem, unlike the first three, takes 

time to develop and become noticeable. 

Figure 2 Balloon Framing: Studs extend from the foundation to the roof with minimal fire stopping. 



 

Chapter 1—Building Construction 

Balloon framing is making a re-appearance in some applications. Since steel is 

generally more fire-resistant than wood, and steel framing members can be made to 

arbitrary lengths, balloon framing is growing in popularity again in light gauge steel 

stud construction. Balloon framing provides a more direct load path down to the 

foundation. Additionally, balloon framing allows more flexibility for tradesmen in that 

it is significantly easier to pull wire, piping and ducting without having to bore 

through or work around framing members. 

Platform Framing  

The most common method of light-weight construction for modern house and small 

apartment building as well as some small commercial buildings is platform framing 

(figure 3). The main difference between platform and balloon framing is at the floor 

lines. The balloon wall stud extends from the sill of the first story all the way to the 

top plate or end rafter of the top story. The platform-framed wall, on the other hand, 

is independent for each floor. 

Figure 3 Platform Framing: Wall studs extend from floor to floor.  From a firefighting standpoint, this 

type of framing compartmentalizes fire and inhibits fire spread. 
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The floors, walls and roof of a framed structure are created by assembling consistently 

sized framing elements of dimensional lumber at regular spacing forming stud-bays 

(wall) or joist-bays (floor). The floors, walls and roof are typically made torsionally 

stable with the installation of a plywood or composite wood skin referred to as 

sheathing. Sheathing has very specific nailing requirements (such as size and spacing); 

these measurements allow a known amount of shear force to be resisted by the 

element. In the past, tongue and groove planks installed diagonally were used as 

sheathing. Occasionally, wooden or galvanized steel braces are used instead of 

sheathing. There are also engineered wood panels made for shear and bracing.  

The floor (platform) is made up of joists (usually 2x6, 2×8, 2×10 or 2×12, depending on 

the span) that sit on supporting walls, beams or girders. The floor joists are covered 

with a sheet material as a subfloor. In the past, 1x planks set at 45-degrees to the 

joists were used for the subfloor. 

The resulting platform is where the framer constructs and stands the next floor's walls 

(interior and exterior load bearing walls and space-dividing, non-load bearing 

partitions). Floor joists can be engineered lumber (trussed, I-joist, etc.), conserving 

resources with increased rigidity and value while decreasing fire resistance. 

Additional framed floors and their walls may then be erected to a general maximum of 

four floors in wood framed construction. There will be no framed floor in the case of a 

single-level structure with a concrete floor known as a slab on grade. 

A framed roof is an assembly of rafters or trusses and wall-ties supported by the top 

story's walls. Prefabricated and site-built trusses can be found along with common 

stick framing. Trusses are engineered to redistribute tension away from wall-tie 

members and the ceiling members. The roof members are covered with sheathing or 

strapping to form the roof deck for the finish roofing material. 

Residential Materials 

Light-frame materials are most often wood or rectangular steel tubes or C-channels. 

Wood pieces are typically connected with nail or screw; steel pieces are connected 

with screws, nuts, and bolts. Preferred species for linear structural members are 

softwoods such as spruce, pine and fir because of their relative high modulus of 

elasticity or stiffness. Light frame material dimensions range from two-by-four inches 

to two-by-twelve inches at the cross-section, and lengths ranging from 8 ft. or more 

for walls and 23 ft. or more for joists and rafters.  

Wall sections (figure 4) usually include a bottom plate (sill) which is secured to the 

structure of a floor, and commonly two top plates that tie walls together and provide 
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a bearing for structures above the wall. Wood or steel floor frames usually include a 

rim joist around the perimeter of a system of floor joists, and often include bridging 

material near the center of a span to prevent lateral buckling of the spanning 

members.  

Interior wall coverings in light-frame construction typically include wallboard, lathe 

and plaster or decorative wood paneling. Occasionally, plywood sheathing can be 

found on interior walls and ceilings which was required by the engineer to attain the 

proper wind and seismic strengthening of the structure.  

Exterior finishes for walls and ceilings often include plywood or composite sheathing, 

brick or stone veneer, and various stucco finishes. Stucco finishes typically have a foam 

board beneath the stucco, which can add fuel to any fire involving the exterior finish. 

Cavities between studs, usually placed 16–24 inches apart, are usually filled with 

insulation materials, such as fiberglass batting, or cellulose filling sometimes made of 

recycled newsprint treated with boron additives for fire prevention and vermin 

control. A new and less common trend for insulating is to fill all of the stud bays with 

expandable rigid foam, which is then cut off flush to the studs so drywall can be 

installed. 

            Figure 4: Typical Wall Section     Figure 5: Timberstrand wood being used vertically 

Engineered wood has become popular with architects and designers. Timberstand and 

Micro-lam are two brand names of engineered wood that is used. The Timberstand 

(figure 5) is comprised of small pieces of wood which are pressed together at very high 

pressures similar to Oriented Strand Board (OSB) and held together with a resin or 

glue. Microlams are more similar to a glulam. Think of Microlam as "plywood on 

steroids." Like plywood, thin sheets of wood are sandwiched on top of each other, 
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held together with super-strong glue. Each layer is perpendicular to the layers on 

either side of it. But unlike brittle plywood, a microlam is very solid, heavy, and 

construction-grade. Both of these materials are expensive but very strong. They are 

sometimes used vertically as studs or columns, but more commonly are used 

horizontally as joists, beams, or girders.  

Another type of engineered lumber is I-Joists (figure 6). They are most commonly 

called “TJI” in this region. TJI is a trade name which has dominated the industry and 

therefore has become synonymous for I-Joist.  They are essentially a solid web 

lightweight truss that is used most often as floor joists. In residential construction, the 

top and bottom chords are commonly made of small size lumber such as 1 x 2 and the 

solid web is thin plywood or OSB material. 

The main problem with these materials from a firefighting standpoint is the lack of 

sacrificial wood. They are engineered to save money and have only enough mass to do 

their job if they are in mint condition. Any amount of degradation such as charring 

from a fire will cause these members to become weak and fail early.  I-Joists are 

sometimes used as rafters in flat and pitched roof construction because they can span 

relatively long runs and are very straight unlike dimensional lumber which almost 

always has a crown. 

Figure 6: I-Joists being used as floor joists. 

Architects sometimes call for steel or aluminum in the framing (figure 7). They can 

include light gauge steel studs which are cut to length by the carpenter or are ordered 

at certain lengths, or pre-cut modular aluminum framing to reduce on-site construction 

costs. Steel beams and girders as well as columns can occasionally be found in 

residential structures, especially in very large homes with a lot of glass. The steel is 

needed for strength replacing the lumber that must be removed to install many 

windows in a wall. Large A-Frame homes with entire walls of glass are one place where 

heavy steel may be found in the framing.  
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Figure 7: Steel and aluminum have become popular for framing.  Commonly found in commercial 

applications but it is also used in residential framing. 

Roofs 

Roofs are usually built to provide a sloping surface intended to shed rain or snow, with 

slopes ranging from 1 inch of rise to 12 inches of run of rafter length, to steep slopes 

of more than 24 inches of rise to 12 inches of rafter run. A light-frame structure built 

mostly with sloping walls comprising a roof is called an A-frame. 

Roofs are most often covered with shingles made of asphalt, fiberglass and small 

gravel coating, but a wide range of materials are used. Molten tar is often used to 

waterproof flatter roofs, but newer materials include rubber, and synthetic materials 

can also be found. Steel panels are popular roof coverings in some areas, preferred for 

their durability. Slat or tile roofs offer more historic coverings for light-frame roofs. 

Light-frame methods allow easy construction of unique roof designs (figure 8). Hip 

roofs slope toward walls on all sides and are joined at hip rafters that span from 

building corners to a ridge. Valleys are formed when two sloping roof sections drain 

toward each other. Gable roofs are formed when a lengthwise section of sloping roof 

ends to form a triangular wall section called a gable wall. Shed roofs slope in only one 

direction from one side of the structure to the other. Clerestories are formed by an 

interruption along the slope of a roof where a short vertical wall connects it to 

another roof section. Flat roofs, which usually include at least a nominal slope to shed 
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water, are often surrounded by parapet walls with openings (called scupper) to 

allow water to drain out.  

Sloping crickets are built into roofs to direct water away from areas of poor 

drainage, such as behind a chimney at the bottom of a sloping section.  

Dormers are small areas in which vertical walls interrupt a roof line, and which are 

topped off by slopes at usually right angles to a main roof section. Dormers can be 

constructed and topped with any kind of roof. You will find gable dormers, Hip 

dormers, and shed dormers. 

Figure 8: Common roof types found in residential construction 

Legacy versus Lightweight Construction 

The term “Legacy” when used in the construction industry refers to conventional 

materials and methods. It is often misused when describing residential construction 

during size-ups and training in the fire service. Legacy construction comprises tried 

and true methods and materials like dimensional lumber. The overriding theme of 

legacy is that even though new technology and seemingly improved materials are 

available the designer and contractor use older materials and techniques which 

have been proven over time.  
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COMMERCIAL CONSTRUCTION 

In comparison to residential construction, commercial construction is more 

complicated. All of the materials and concepts used in residential construction can 

be found in commercial applications; however, there are many more variations and 

materials employed in commercial construction making it more difficult to master in 

terms of understanding the construction and how it affects our safety and 

effectiveness. Depending on the era that the structure was erected, and the desired 

degree of non-combustibility, the fire resistive qualities can vary immensely.  

Earlier in this chapter, residential construction was identified as type V construction. 

NFPA also classifies four other general types of construction. Type I, Type II, Type III, 

and Type IV. There are two subcategories within each of these standards and are in 

descending order in terms of their resistance to fire. It is not practical to memorize 

all of the details within the standards and employ them on the fireground; 

therefore the information normally presented on building classifications is 

generalized. 

Type I 

Type I is considered to be “Fire Resistive” and the International Building Code (IBC) 

defines it as: "That property of materials or their assemblies that prevents or 

retards the passage of excessive heat, hot gases or flames under conditions of use." 

Building codes apply minimum fire-resistance ratings to building elements based on 

the building’s construction type. For example, Type IA noncombustible construction 

requires 3-hour structural frame and bearing walls, 2- hour floors, 1-1/2 hour roofs, 

and no rating for non-bearing interior walls; exterior nonbearing walls are rated 

based on occupancy and distance from the property line. Construction types are 

assigned based on one or more factors such as building area, building height, or 

occupancy use. 

From a firefighting standpoint, our safety in these buildings during a fire is 

dependent on the condition of the building, specifically the fire proofing. As we 

learned from the World Trade Center fires, when the fire proofing is destroyed, the 

building’s fire resistance is significantly reduced.  
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Figure 9: Hillside Manor in Milwaukie is an example of a Type I constructed building with high life hazard. 

Type II 

Type II construction is classified as “non-combustible.” As in all other construction 

types, Type II has two subdivisions, IIA and IIB. Type IIA employs masonry exterior walls 

and other load bearing walls. Other interior walls, columns, and floor assemblies are 

normally built using non-combustible metal. Type IIB (figure 10) is made entirely of non

-combustible metal. It is also referred to as light frame non-combustible. We see many 

of these structures (Type IIB) used in light manufacturing within our fire district. Since 

we know that steel loses its strength at moderately high temperatures these buildings 

are prone to collapse in heavy fire conditions. 
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Figure 10: These types of metal clad buildings are Type IIB constructions and are used for agriculture and 

light manufacturing.  Remember, the contents and often times the roof materials are flammable.  

Therefore, the effectiveness of our firefighting efforts can depend largely on our ability to 

cool the structural members. For our purposes, the practical difference between the two 

subdivisions of type II construction is their propensity to fail during fire conditions. Type 

IIA fairs better than Type IIB during heavy fire conditions because of its masonry 

components. Since unprotected steel fails rather early during a fire, it makes sense that 

the masonry constructed Type IIA building will fair better in terms of total collapse. We 

must remember though that the rest of the building (interior walls, floors, columns, and 

roof) is prone to early collapse as is the entire Type IIB constructed building during heavy 

fire conditions. 

Some Type II buildings have roof coverings that are combustible which can burn and 

spread fire. The roof covering of a Type II building can be a layer of asphalt 

waterproofing, with a combustible felt paper covering. Another layer of asphalt may be 

mopped over the felt paper. Combustible foam insulation may be placed on top of the 

asphalt, and another layer of asphalt mopped over the foam insulation. When a fire 

occurs inside a Type II building, flames rising to the underside of the steel roof deck may 

conduct heat through the metal and ignite the combustible roof covering above. The 

asphalt, felt paper and foam insulation may burn and spread fire along the roof covering. 

After a fire has been extinguished inside a Type II building, it is important when possible 

that the roof be checked for the presence of a running roof fire. 
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Type III 

Type III construction is classified as “ordinary construction”. An ordinary constructed 

(Type III) building is also called a brick-and joist structure (figure 10). It has masonry-

bearing walls but the floors, structural framework and roof are made of wood or other 

combustible material. Ordinary construction has been described by some firefighters as 

a "lumberyard enclosed by four brick walls." The major recurring fire spread problem of 

Type III construction is concealed spaces and poke-through holes. These small voids, 

crevices and openings through which smoke and fire can spread are found behind the 

partition walls, floors, and ceilings. Concealed spaces are created by wood studs, floor 

joists and suspended ceilings. Poke-through holes are created by small openings for 

utilities. These small openings around pipes and wires allow fire to spread into 

concealed spaces. Flames can spread vertically several stories or horizontally to 

adjoining occupancies inside concealed spaces. The largest concealed space is the attic. 

This roof space, above a top floor ceiling and below the roof deck, is large and can 

sometimes extend over several buildings. A fire in an attic or roof space extending over 

a row of three or four occupancies or stories can destroy the entire row of structures. 

Heated fire gases and flame in a concealed space can travel upwards several floors and 

break out in an attic space. When firefighters search for hidden fire, they must open 

walls and ceilings to find it and extinguish it. 

Figure 10: Oregon City has many buildings in the downtown area that are type III ordinary constructed 

buildings. 
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Type IV 

Type IV construction is called “heavy timber” or sometimes "mill construction" because 

it was the type of structure used at the turn of the century to house textile mills (figure 

11). These buildings have masonry walls like Type III buildings but the interior wood 

consists of large timbers. The floor and roof are plank board. In a heavy-timber building a 

wood column cannot be less than eight inches thick in any dimension and a wood girder 

cannot be less than six inches thick.  

One difference between a heavy timber building and ordinary construction is that a 

heavy-timber building does not have plaster walls and ceilings covering the interior 

wood framework. The exposed wood timber girders, columns, floor beams and decks, if 

ignited in a fire, create large radiated heat waves after the windows break during a 

blaze. If a fire in a heavy-timber building is not extinguished by the initial attack, a 

greater alarm fire with extremely high heat transfers will likely spread fire to adjoining 

buildings by radiated heat. As the fire grows, apparatus will have to be repositioned 

away from the radiated heat waves. Large water supply sources must be located and 

master streams set up to protect nearby buildings. A collapse danger zone must be 

designated to protect against a building collapse. Expect the floors to collapse first and 

then the walls to push outward falling into the street. 

Figure 11: Once ignited, heavy timber constructed buildings present the potential for large fire volumes and 

rapid fire spread 
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COMMON COMMERCIAL CONSTRUCTION MATERIALS 

Steel 

Steel is thought of as an ideal material for building construction. It is relatively light 

weight and ductile, and is strong and can be formed and welded. Among these 

attributes, the steel’s ductility is probably its most desired trait. Steel can be stressed 

beyond its yield strength and severely bend but will still have enough strength to resist 

failure.  

One negative attribute of steel is its relative weakness under high heat conditions. 

Structural steel begins to lose its strength at about 700° F. It will completely fail at 

about 1000° F. Failure and collapse of the structure can be caused by the weakening of 

the steel as well as the lengthening that occurs when heated. At 1000° F the steel 

member may increase in length by as much as ten percent which can place lateral 

forces on the structure that it was not designed to resist. To combat this, engineers will 

cover or treat the steel with fire-proofing materials which will insulate the steel and 

allow it to maintain its strength during a fire. Type IA and IB buildings will have some 

degree of fireproofing applied to structural steel. 

Concrete 

Concrete is used extensively as a building material in Type I and Type II construction. 

Concrete is a mixture of sand aggregate, Portland Cement, and water.  

When fully cured it is very strong in compression but relatively weak when placed 

under tension or shear. Engineers overcome this weakness by using reinforcing bars 

known as rebar or cables and strands. When concrete has steel incorporated for 

strength it is commonly referred to as reinforced concrete. There are several ways to 

incorporate the steel into the concrete and engineers design the system depending on 

the use and configuration of the concrete assembly. 

Bars can be laid down and the concrete is poured around the steel known as rebar. To 

add additional strength the steel rods or cable can be placed under extreme tension 

prior to the concrete being poured. This technique is known as pre-tensioning and 

most often is done off site in a concrete plant that specializes in tensioning. After a 28 

day curing time the tension is released and the slab or girder can be moved to the 

building site. Post-tensioning is another technique used to reinforce concrete for 

building purposes. It is done at the jobsite by placing cables, which are in sleeves, and 

the concrete poured around them. After the concrete cures, the cables are then 
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tensioned to about 28,000 lbs. at which time the forms can be removed from the 

concrete. 

Wood 

Wood is used in commercial construction extensively. It can be found throughout 

structures of varying types. An important point for firefighters to remember is that 

many times the word “commercial” refers to the building’s use and not so much the 

construction techniques and materials. For example, some apartment buildings and 

retirement centers are commercial in nature but can be of protected Type V (wood 

frame) construction. Also Type IV construction can be entirely constructed of wood. 

Conversely residential homes have seen an increase in the use of concrete wall 

construction. From a firefighting standpoint, these concepts are important when 

responding to structure fires.  

Masonry 

Masonry construction materials and techniques are popular in some types of 

construction. Brick and Block materials are the most common forms of masonry 

materials used. Many times in modern construction, a building that appears to be brick 

construction is actually a brick veneer (figure 12). The supporting walls are typically 

wood frame or block constructed and the brick finish is merely cosmetic in nature. The 

brick veneer is attached to the wood wall with metal clips and creates an air space 

between the brick and wood. The space which is created provides additional fire 

protection from radiant and convected heat but also can negatively affect fire control 

efforts by allowing fire to spread through these voids.  

Figure 12: Brick veneer is mainly decorative but can provide limited fire protection from convective and 

radiant heat. 
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True brick wall construction is seen primarily in older construction and is the predominant 

method of wall construction in Type III buildings built earlier in the 20th century. In almost 

all cases they will have more than one wythe and will have a header course or rowlock 

course about every 6th course. The “header course” is a course of bricks turned the 

opposite direction to connect the two wythes (figure 13).  Wall construction of this type is 

commonly referred to as Unreinforced Masonry or URM and is prone to sudden and 

catastrophic collapse during fires when other parts of the building fail. 

Block construction is very common in Type IIA construction where a masonry or concrete 

supporting wall is present and the roof and floor assemblies are made of steel. 

Occasionally in new Type III construction you will find block walls, and the floors and roofs 

are of wood construction. Construction block comes in various sizes but are commonly 

found in 8” x 8” x 16” block and can be either hollow or solid. Often times the hollow 

blocks have a certain percentage of their voids filled with concrete and rebar running 

vertically to strengthen the wall.  

Figure 13: True brick wall construction uses multiple wythes and header courses to tie them together about 

every 6th course. 

Mortar  

In masonry construction, the materials are bonded together using mortar. Mortars are 

mixed using Portland Cement, sand, lime, and water. The percentages of the ingredients 
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are adjusted to give the mortar different strengths depending on the use. For example, 

mortar for bonding blocks in a bearing wall will be much stronger than mortar which is 

used for bonding brick used for a decorative veneer (figure 14).  

Figure 14: This wall has an inner and outer component.  The inner wall is 8”x8”x16” hollow block and the 

outer veneer wall is 8”x4”x16” solid block.  Different mortar strengths were likely used. 

Portland Cement was invented in the late nineteenth century in Europe and did not 

arrive to our part of the country until very early in twentieth century. Prior to this, 

buildings of brick and mortar (URM) were built using mortar made only of sand, lime, 

and water. There are several buildings in Oregon City which predate the arrival of 

Portland Cement and are of particular concern should a fire or earthquake occur. 

Collapse of these types of structures should be predicted. 

ROOF CONSTRUCTION 

The idea of understanding roof construction for Truck Operations is vital insofar as it 

affects our ability to safely and effectively perform ventilation and roof operations at 

structure fires. Therefore, advanced knowledge of roof assembles is required for truck 

company members to rapidly and accurately size-up the construction of a roof, 

particularly when the roof is unfamiliar to the company and/or the conditions are less 

than optimal. This section will outline some different types of roof construction and offer 

information and techniques for determining the construction features. Roofs are either 

flat or peaked and framed or trussed.    
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Common Trusses 

Common trusses have top and bottom cords which are not parallel. Gable Trusses 

are the most recognizable variety of this type of truss but there are many 

configurations. Virtually every roof type can be supported with trusses. Figure 15 

provides images of a variety of different common trusses. The important lesson here 

is that it can be difficult to size up roof construction from the street or the front yard 

of a building. Once they are sheeted and roofed, they often have the look of a 

custom hand cut or legacy framed roof with many hips and valleys. Additionally, 

custom homes and high-end wood framed commercial occupancies frequently have 

the truss tails boxed in so that the ends of the trusses are not visible, eliminating any 

chance of sizing up the roof construction without cutting into the roof deck or pulling 

the ceiling from below.  

From a firefighting standpoint this is problematic when deciding to vertically 

ventilate a structure because there is a significant difference in operational time 

between legacy framed roofs and truss constructed roofs which are being attacked 

by fire. The fire service has solved this to some degree in a couple of ways. One 

solution has been to think twice about performing vertical ventilation or roof 

operations and the other is to consider all roofs to be lightweight roofs until proven 

otherwise.  

Clackamas Fire employs aggressive ventilation tactics including vertical ventilation 

where appropriate. Advanced training in this important tactic provides the members 

with the knowledge and tools to complete the task safely and effectively. The key to 

lightweight roof ventilation is to get up fast, cut it fast, and get off the roof. An 

important rule of thumb for working on these roofs is to stay off lightweight roofs 

that are actively burning. Remember heat is one thing but a lightweight attic which is 

free burning can fail in five minutes or less. 

Additional information about lightweight roof ventilation can be found in the 

ventilation chapter of this manual. 
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Figure 15: Common Trusses come in many forms and shapes making it difficult to size up a roof’s 

construction from a distance. 

Manufactured Trusses 

Trusses are complicated and hard to understand on a technical level but can be 

simplified for our purposes. The components of a truss include web members 

and chords. The diagonal and vertical components form the web and the 

horizontal members are the top and bottom chords. Forces in most trusses are 

one dimensional or planer and the web members can be in tension or 
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compression. Moments (torsion forces) are not present in most trusses. Trusses come in 

two basic types, common or pitched trusses and parallel chord or flat trusses. Both are 

found throughout our fire district in residential as well as commercial construction. From a 

firefighting perspective, it is imperative to understand that there are two weaknesses of 

manufactured trusses that are exacerbated by fire. First is the lightweight nature of the 

materials that are used in lightweight truss construction. They are manufactured with 

economics in mind and therefore have little or no sacrificial wood and will be consumed by 

fire rapidly past their point of failure. Secondly and possibly more importantly, trusses are 

weakest at the connections of the truss members. Often they are connected using metal 

plates known as gang plates and sometimes with wood gusset plates (Figure 16). The metal 

rapidly loses strength when heated and the connections often separate before the truss 

members degrade to the point of failure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: A common manufactured truss with metal gang plates.  These metal connections will often be the 

first thing to fail when exposed to heat. 

Heavy Timber Trusses 

Commercial buildings and some high-end homes can have roofs constructed with another 

variation of common truss known as a heavy timber truss. Older buildings with pitched roofs 

commonly used heavy timber trusses and newer buildings will employ them for decorative 
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purposes. The concept and technical performance of these trusses is similar to any other 

common truss. Oregon City has some very old buildings and some of them may have heavy 

timber trusses incorporated into the roof construction. Since lightweight concepts and 

materials were not used in older construction, these buildings which have peaked roofs 

should be assumed to be constructed with heavy timber trusses or legacy framed.  

Because large framing members have significant sacrificial wood, these types of building 

components appreciate relatively long burn times during a fire so failure can be delayed, 

but failure of these trusses can also lead to complete roof failure. Another point worth 

discussion is the spacing of these trusses. They can have spacing of four to eight feet or 

more (similar to arched trusses) which can present problems for firefighters traversing the 

roof to perform firefighting operations. Because the truss spacing is often times far wider 

than other common trusses, they can be finished or decked in a variety of ways including 

but not limited to:  

1. The trusses can be covered directly with two of three inch tongue-and-groove 

material running perpendicular to the trusses. Roof covering is then applied directly 

to the decking. 

2. The trusses can be decked by running rafters perpendicular to the trusses either 

over them or hung between them with metal hangers. The spacing of the rafters is 

typically 12, 16, or 24 inches. The rafters are then decked with either sheet material 

or tongue and groove lumber to which the roof covering is applied. 

3. The trusses can have purlins installed perpendicular to the trusses (Figure 17). 

Tongue-and-Groove decking is then installed over the purlins followed by the roof 

covering.  

Figure 17: Heavy timber arched trusses spaced about 20 feet apart at Unified Western Grocers have 

purlins installed on top of the trusses with Tongue-and-Groove decking. 
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For truck operations purposes, the correct size-up of a heavy timber trussed roof and 

specifically how the roof assembly is finished is the key to effective ventilation tactics 

because specific methods for cutting different roof types are significantly different. 

Techniques for ventilating roofs constructed with heavy timbered trusses closely follow 

those techniques employed on arched truss roofs; and any attempt to ventilate with 

other methods will prove to be ineffective and potentially dangerous. 

The true measure of how any heavy timber framed truss will perform in a fire is 

predicated on several factors.   

● The degree to which the trusses have been damaged by the fire prior to our 

arrival as well as during the firefighting efforts. 

● The degree to which the roof assembly and trusses have been altered over the 

years during retrofitting and remodeling. 

● The age of the truss and the degree to which it has suffered dry rot or damage 

due to insects. 

● The amount of storage in the attic space which stresses the roof assembly 

beyond its design limits which can also include the weight of water applied 

during firefighting efforts. 

Arched Trusses 

There are two types of arched trusses that are common to the fire service which have 

been studied and written about extensively, heavy timbered bowstring trusses and tied 

trusses. Another form of arched roof is a lamella roof. All three types of arched roof 

designs share the arching characteristic visible from the outside but are vastly different 

in design and performance, particularly under fire conditions. Although arched trusses 

are rarely used today they were one of the predominant roofs used from the late 1800s 

until the 1950s when the use of parallel trusses and other flat roof assemblies began to 

gain favor. Tied trusses were one of the last forms of the arched truss to be used.  

Bowstring Trusses 

A heavy timbered arched truss, known as a bowstring truss employs a bottom chord 

made of large dimension wood. The top chord, also of heavy timber is curved or arched 

and there is typically web material connecting the top and bottom chords (figure 18). 

Unlike lightweight trusses the connections are typically made with steel plates and 

bolts. The fire performance of this truss is similar to any other form of heavy timbered 

truss discussed earlier. Documented failures of these trusses, which have claimed 

firefighter’s lives, have occurred approximately 30 minutes after fire companies arrived 
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and began operations. Since the truss is constructed of large material there is significant 

sacrificial wood lending more fire resistance than found in lightweight trusses.  

Figure 18: Bowstring trusses are built with large dimension lumber and can afford longer operation 

time than lightweight trusses. 

Tied Trusses 

Tied trusses (figure 19) share some of the same characteristics as timber framed trusses. 

One very important exception is that the heavy timbered bottom chord is replaced with a 

steel rod. The purpose of the rod is to prevent the top chord from pushing the building’s 

walls outward. Knowing that steel fails at approximately 1000° F it is easy to predict early 

and sudden failure of this type of truss during a well developed fire. Fire companies should 

be vigilant about noting the presence of tied trusses during pre-fire planning activities.  

The finishing of any arched truss roof assembly can be accomplished in many different 

ways as previously discussed in the section describing heavy timbered trusses. During the 

size-up, the shape of the roof gives away the presence of arched trusses (unless it is a 

lamella roof). However, the way that the roof assembly is decked and finished will only be 

evident through pre-fire planning and/or proper sounding of the roof and an adequate 

inspection hole. The key to choosing effective ventilation techniques is determining the 

presence and direction of rafters and/or purlins. 

Figure 19: With tied trusses, the heavy timber bottom cord is replaced by a steel cable. 



 

Chapter 1—Building Construction 

Parallel Chord Trusses 

Parallel chord trusses come in two basic styles, open web and I-beam (solid web) type 

trusses. These trusses’ top and bottom chords are parallel, forming a flat surface on top 

(figure 20). For this reason these products are also used in floor assemblies as well as flat 

roof assemblies. There are many forms and styles of open web trusses and their main 

advantage is the ability to easily run utilities through the webs such as heat duct, 

plumbing, and electrical conduits. Both styles of parallel chord trusses perform relatively 

badly during fire conditions. Some of these trusses have been shown to fail in as little as 

four and a half minutes after being exposed to fire. The open web truss using metal 

tubing as web members connected to the chords with metal pins is potentially the most 

fragile truss on the market during a fire.  

A building’s roof system utilizing parallel roof trusses can vary greatly. Typically the truss 

ends will bear on the building walls or a large load bearing girder or beam. But they can 

also bear on other trusses and the spacing of the trusses can also vary. 

Figure 20: Parallel cord trusses come in many styles and are used in roof and floor assemblies. 

Open Metal Web Trusses 

The open metal web truss (figure 21) employs wood top and bottom chords and the web 

is formed with metal tubing. The connections where the web material attaches to the 

chords can be in a variety of ways, all of which form the weakest part of the truss. Open 
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metal web trusses are found in commercial construction predominantly but can be found in 

a small cross section of residential construction. These trusses would not typically qualify a 

building as Type II but could be found in modern Type III and Type V construction. 

The main take home point here is that the metal used in these trusses is extremely 

lightweight and will fail very rapidly during fire conditions. As stated earlier, fire companies 

should not work directly over a well developed fire in a building which is built with trusses. 

The firefighting efforts must give up real estate to provide enough safety to effect vertical 

ventilation in these types of buildings. 

Figure 21: Open web metal trusses use lightweight metal to hold the top and bottom cords together.  This 

metal can fail very rapidly under fire conditions. 

Open Web Wood Trusses 

Open web trusses of wood construction (figure 22) do not perform markedly better than 

open metal web  trusses. Generally, these trusses are constructed with small dimension 

lumber and the connection of the web members to the chords are typically with metal 

gusset plates.  This type of truss is used in modern Type III and Type V construction. As with 

all lightweight trusses they are built with economics in mind and are adequate for their 

design purpose which does not include fire resistance. 

Figure 22: Open web wood trusses are often built with small dimension lumber and metal gang plates. 
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Steel Bar-Joist Trusses 

A typical steel bar-joist truss is built entirely of steel (figure 23). This truss is used 

extensively in Type II and Type I construction. Type I construction utilizing steel trusses 

will have fireproofing applied to meet minimum hour ratings for the building. 

Additionally, Type I will have non-combustible floor and roof decking whereas Type II can 

be decked with combustible roof coverings. In both types of construction the ends of the 

trusses will bear on either concrete or block walls or other steel trusses. They can 

occasionally be found in modern Type III construction also. Remember, since the trusses 

form a flat top they are used both for roof systems and floor systems. 

Figure 23: A steel bar-joist floor system.  This system was the flooring system used in the World Trade 

Center Buildings. 

Bridge Trusses 

A bridge truss is a parallel chord truss that is noticeable by its characteristic sloping ends. 

Popular during the same periods as arched trusses, they formed a flat roof on the top and 

had sharply sloping ends, and like the arched truss, they were built with heavy timbers. It 

would be rare to see a modern application of this type of truss but older versions can be 

found in some sections of Oregon City and Milwaukie. Some commercial occupancies, 

which have a Mansard style roof design, may be built using a lightweight variation of a 

bridge truss. 

Solid Web Trusses 

Solid web trusses were discussed earlier in this document and as stated they are most 

often found in floor systems. They are however found in both flat and pitched roof 

systems and in both residential and commercial construction. We have experienced fires 

in buildings with solid web floor and roof assemblies where they performed poorly when 

exposed to fire. They will fail rapidly. If the floor system is protected from underneath, 
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these systems can offer some degree of protection from fire extension by temporarily 

limiting fire extension to a direction parallel to the truss. Open web trusses by comparison 

allow fire to spread in all directions once fire enters the concealed space.  

Panelized Roof Assemblies 

Panelized roof assemblies are basic in concept but can be difficult to recognize and 

operate on effectively because of the myriad of ways that they can be built. Basically they 

are a roof system which incorporates one (or several) main beam or load carrying 

component off of which runs purlins and rafters. They become complicated when you 

consider that they can be built with heavy lumber or trusses, or worse yet a combination 

of the two.  

The typical panelized roof assembly (figure 24) uses a very large beam which is usually a 

Glue-Lam or lam-beam as the main load bearing component besides the exterior of the 

building itself. Many times the spacing of multiple lam beams can be as much as 30-40 

feet but usually they are restricted to about 20 feet. Between the lam beams, purlins 

made of 4X12 or larger wood or lam-beams will be installed 8-10 feet apart and then 

smaller rafters will be installed between the purlins at 16 inches to 4 feet apart. Finally the 

roof will be decked with plywood or engineered sheet material and then a roof covering is 

applied. 

Figure 24: This is a typical panelized roof employing lam-beams for the main carriers, beams and smaller lam

-beams for the purlins and 2x6 rafters. 
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Lightweight Panelized Systems 

If you apply the basic concept of the system you will recognize panelized roofs in many 

areas of our fire district that are constructed of lightweight material. Although they do 

not contain typical panelized roof materials they are nonetheless panelized in nature. 

Home Depot and Lowes are two structures which contain roof assemblies built with 

lightweight steel bar-joist trusses. Very large steel girder trusses carry the main loads 

and transfer the roof’s weight to the ground through columns (figure 25). Smaller steel 

trusses are placed as purlins and then 2X6 material or sometimes even smaller trusses 

are installed as rafters. Because of the trusses stronger strength-to-weight ratio, the 

spans of the components can differ from their all wood relative but the concept of 

larger to smaller remains constant. 

Figure 25: Lightweight panel system using steel bar-joist girder truss and steel bar-joist purlins. 

Hybrid Panelized Systems 

Locally and regionally there are buildings which have a hybrid style of panelized roof 

(figure 26). They employ, in different combinations, wood, steel, trusses, and 

dimensional lumber. They may have a lam-beam with trusses and 2X4 rafters. They 

could also have a heavy steel bar-joist girder truss with open web wood trusses and 

2X6 rafters. The point is that it can be difficult to size-up this type of construction; and 

only firefighters with a high degree of knowledge can differentiate the construction 

types and rapidly and safely apply the correct ventilation techniques.  
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There are three basic ways to size-up this type of roof construction. The first, and the 

safest, is to catch the construction details on business inspections and target hazard 

surveys. Secondly and probably the hardest is to sound the roof with a rubbish hook. 

This takes knowledge of construction, experience, and practice. The third and the most 

definitive on-scene method is to cut an inspection hole (see chapter on ventilation) to 

directly observe the construction materials and spacing. 

Figure 26: This hybrid system employs lam-beams for the main carriers and then lightweight open web 

wood trusses as purlins. 

Conventionally Framed Roof Systems 

In general, conventionally framed roof systems will hold up better during fire 

conditions. Because this type of roof construction utilizes dimensional lumber, and in 

older buildings rough cut lumber, in contrast to lightweight materials as used in truss 

construction. Conventionally framed roofs (figure 27) can be pitched or flat and are 

built on site by skilled workmen.  

Particularly, roofs with many hips and valleys are difficult to frame and although they 

can look similar to lightweight roofs of similar design, they offer a relatively safer 

platform to which firefighters can operate.  

Rough cut lumber features greater size than modern dimensional lumber. For example 

today, a 2/4 actually measures 1.5625 inches by 3.5 inches and rough cut 2x4 measures 

a true 2 inches by 4 inches. 
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Figure 27: Conventionally framed with dimensional lumber, this roof has two gable ends, one valley and one 

hip. This roof will fare better than a lightweight roof during a fire. 

Pitched Roof Framing 

Pitched roof framing incorporates rafters and ridge beams. Rafters are cut to length by a 

carpenter onsite and installed. The lower end rests on a bearing wall (frequently an 

exterior wall) or a girder and the top of the rafter rest against the ridge beam. There are 

common rafters which form a gable style roof and there are hip and valley rafters also. 

Jack rafters run from hip or valley rafter to the wall or girder. 

There is a growing use of lightweight materials erected with conventional framing 

techniques. Lightweight solid web trusses known as I-Joists are used as rafters and cut by 

the carpenter the same as conventional lumber. The import lesson here is that 

conventionally framed roofs get their strength from the dimensional lumber, not the 

technique of construction. 

Many times a home or Type V commercial business with a pitched roof or flat roof will 

have both lightweight and dimensional components. It is fairly common in residential 

construction to have lightweight trusses comprising part of the roof and then 

conventional roof framing making up the rest (figure 28).  

Figure 28: This Type V residential roof incorporates lightweight and dimensional components. 
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Conventional Flat Roof Framing 

In older commercial structures, and occasionally residential structures with flat roofs, 

the assembly will often be conventionally framed with dimensional lumber. This type 

of roof system offers some of the best operational time during a fire, particularly 

when compared to lightweight roofs because of the relative large nature of all of the 

components. These roofs typically have large columns and beams supporting 

dimensional or rough cut rafters. Theses roofs are common in older type III, type IV, 

and type V construction. 

In large buildings, conventionally framed flats roof can often be identified by multiple 

directions of slope which drains water in many directions to roof scuppers and 

perimeter gutters and downspouts. Because of the cost of building materials, this 

type of roof assembly is mostly limited to older buildings with flat roofs. Newer 

construction will usually be constructed with lightweight concepts and materials. 

When sounding these roofs it can sometimes be difficult to locate the beams 

because the rigidity of the rafter assemblies can mask the stiffness of the beams. 

Additionally the rafters often are installed over the beam which also makes them 

difficult to locate. Many times the only method to locate a beam is to look for a high 

spot on the roof or a change in the slope of the roof. It is possible that the only clue 

to a beam’s location is a directional change in rafter run which will only be 

perceptible by sounding. 

Roof Assemblies Reviewed 

A firefighter’s knowledge of roof construction and his or her experience will 

determine their ability to size-up a building. Because different roof systems offer 

differences in terms of operational time and ventilation techniques, the size-up is 

critical to effectiveness and safety. Additionally the size-up many times will affect our 

decision making as it relates to resource needs such as tools and manpower. 

Lightweight roof systems deserve our respect; and unfortunately our knowledge of 

the hazards of these roofs has come at the expense of firefighter’s lives. However, 

don’t let the hazards of these roofs detract your focus from the hazards inherent in 

all roofs. Remember that any roof can be fatal if the proper ratio of fire, time, and 

type of construction is present.  
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ROOFTOP TRANSMITTER CONCERNS 

Microwave Antennas 

In the past 15 years, there has been tremendous growth in the use of roof-mounted 

transmission devices. This topic is little understood within the fire suppression 

community. Until recently, some fire departments were completely unaware of this "new

-age" communication tool, yet they have been scattered throughout their cities for years. 

Most microwave dishes (figure 29) are relatively safe and ironically, the bigger and more 

intimidating the dishes, the less power they emit and the safer they are. Large dishes 

typically emit only a few watts of power, so you can stand right in front of them and not 

put yourself in harm's way. The smaller dishes can produce a more concentrated beam of 

microwave radiation and, hence, can lead to a higher level of exposure to personnel 

operating near them. Beyond several feet from the antenna, the radiation exposure 

dissipates quickly and is usually within applicable human exposure standards. 

Figure 29: Microwave antennas can be found on rooftops.  They present little danger to firefighters but 

should be avoided when possible. 

Whip Antennas 

The more deceiving and more intense exposure sources are represented by "whip 

antennas" (figure 30), or vertical transmitting rods. There are two types : bare element 

and fiberglass rods. Bare element rods are typically used in two-way radio applications. 

These are rods you do not want to touch, as your skin can be burned by making direct 

contact. The fiberglass rods are the safer of the two, due to their insulating properties. 

These rods can be mounted virtually anywhere on a roof and unlike the microwave 
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dishes, they emit radio frequency (RF) energy uniformly 360 degrees (known as omni-

directional). 

Figure 30: Whip antennas can present more danger than microwave antennas. Particularly bare element whip 

antennas. 

SOLAR SYSTEMS 

There two types of solar systems employed which can be found integrated into new 

construction as well as retrofitted into older construction. They include Thermal systems 

and Photovoltaic systems. Thermal systems work to heat fluids such as water to assist 

residential and commercial water heating systems and Photovoltaic systems convert solar 

power to electricity. From our standpoint they both present similar problems and hazards 

including tripping and slipping, roof collapse from extra weight, flame spread and inhalation 

hazards. Additionally, Thermal systems present hazards associated with scalding hot fluids 

and Photovoltaic systems present the potential for electric shock.  

Arguably, the additional hazard characteristic of electric shock of a photovoltaic system 

makes it a greater concern than a solar thermal system, since it can remain energized and 

not be readily apparent during fireground operations. Thus, identifying and clarifying the 

type of solar power system is a critical first step for firefighters and the IC on the fireground. 

A photovoltaic system generates electricity when the sun is shining, and when it is receiving 

sunlight it is operational and generating electricity. This creates additional challenges for the 

fireground task of shutting off the utilities and the electrical power in the structure that 

could be a dangerous source of electric shock. Even with known shutdown steps taken to 

isolate electrical current, fire fighters should always treat all wiring and solar power 

components as if they are electrically energized 

The number of photovoltaic panels in the solar power system provides an indication of the 

magnitude of the electrical energy being generated. A smaller system such as on a 
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Residential occupancy might include only a few modules; however, the electricity generated 

is still appreciable and can be lethal. In contrast, large systems that are now being installed 

on roofs of commercial buildings (e.g., department stores) sometimes have hundreds of 

panels, and the electrical current they generate is very significant. 

Because a photovoltaic module and their respective solar cells within the modules will 

continue to generate electricity when exposed to light, any conduit or components between 

the modules and disconnect/isolation switches remain energized. Care should be taken 

throughout fireground operations never to cut or damage any conduit or any electrical 

equipment, and they should be treated as energized at all times.  
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CHAPTER 2 OVERVIEW 

For generations, Clackamas Fire has utilized a straight frame truck configuration with 

100ft aerial ladders. The straight frame configuration met the needs of the Fire 

District, but began to show its limitations with the increased growth in the area. 

Crowded streets, narrow roads, the addition of hundreds of apartment units, and an 

increase in limited access areas was a concern for getting the aerial close to buildings. 

In 2014, Clackamas Fire took delivery of its first tillered apparatus. With this change, 

the use of the aerial has now become the first ladder choice on structures with two or 

more stories. A two-outrigger configuration has allowed our time from parking brake, 

to aerial out of the cradle, to decrease from approximately 2 minutes to 35 seconds. In 

addition, the turn table is located closer to the center of the truck, rather than the 

rear, allowing for easier placement on targets. The use of tiller trucks has also 

increased the total amount of ground ladders from approximately 100 feet, to 180 

feet. With the combination of a more maneuverable aerial and substantially more 

ground ladders, our truck companies have drastically increased their ability to gain 

access on structures. This chapter will focus on the aerial ladder and considerations for 

placement on a structure.  

PREREQUISITE KNOWLEDGE 

Spotting and leveling the aerial can be very complex. There are many factors that you 

need to consider when approaching an incident. A few examples being slope of the 

ground, distance to your objective, engine company placement and overhead 

obstructions. However, before you start your final approach to the incident, the aerial 

operator must fully understand the specifications and limitations of the apparatus. 

Having a full understanding of the design features is the prerequisite prior to arriving 

on an emergency scene.  This section will lay out the aerial specifications, load chart 

and design limitations of the tractor drawn aerials at Clackamas Fire.  

Aerial Specifications and Load Charts 

The tiller trucks are equipped with a Pierce 4 section, 100’ Tractor Drawn Aerial 

Ladder. The ladder is rated to support a minimum of 500lbs at the tip in the 

unsupported configuration and operate to this standard throughout the 360-degree 

rotation, up to fully extended, and from -8 to 75 degrees elevation. The vertical height 

is 100 feet from the ground, at a 75-degree angle. The horizontal reach is 95’1”. A 

rotation interlock will prevent the aerial from rotating over the side of the apparatus 

that does not have a fully extended outrigger. The mechanism will allow full and 



 

 

 

Chapter 2—Aerial Operations 

unrestricted use of the aerial in the 180-degree area on the side(s) where the 

stabilizers have been fully deployed. 

LOAD CAPACITY 

   50MPH Winds, No Waterway 

 

   50 MPH Winds, Waterway Charged 

 

 

The engineers from Pierce have required the load charts posted above to be on the 

pedestal, near the hydraulic controls for the aerial. It is up to the operator to follow 

these charts and to keep the operation of the aerial within the design specifications of 

the manufacturer. The aerials on the tillers no longer are equipped with overload 

Degrees of 

Elevation 

-8 to 9 10 to 19 20 to 29 30 to 39 40 to 49 50 to 59 60 to 69 70 to 75 

Egress 500 500 500 500 500 500 500 500 

Fly - - - - 250 250 750 1000 

Upper Mid - - - 250 250 500 1000 1000 

Lower Mid - - 250 250 500 750 1000 1000 

Base - 250 250 500 750 1000 1000 1000 

Degrees of 

Elevation 

-8 to 9 10 to 19 20 to 29 30 to 39 40 to 49 50 to 59 60 to 69 70 to 75 

Egress 500 500 500 500 500 500 500 500 

Fly - - - - - 250 500 750 

Upper Mid - - - - 250 500 750 1000 

Lower Mid - - - 250 500 750 1000 1000 

Base - - 250 500 750 1000 1000 1000 
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sensors or warning lights when the aerial is over loaded. Understanding the load 

chart is very important, and all the responsibility lies with the aerial operator. 

The “egress” is the red section at the tip of the ladder. This portion is bolted on for 

easy replacement if damaged during use. The rest of the load chart is broken down 

into the four sections that the aerial is constructed of. The progression of sections 

starts with the base section, which is the largest section and connected to the pistons 

and turn table. From the base, extends the lower mid, upper mid, and fly section. At -

8 to 9 degrees, the design of the ladder allows for 500lbs at the egress only. Notice 

the other four sections have a dash (-) through them with no number. This means 

when fully extended at -8 to 9 degrees, the aerial is rated to support 500lbs at the 

egress and no other weight distribution on the other sections. With that said, the 

aerial gets stronger as it is retracted and elevation increases. The operator will be 

able to confirm this by recognizing a decrease in deflection, compared to when fully 

extended and at lower angles. The load chart cannot provide weight limitations for 

every possible situation; therefore, the manufacturer requires that the operator have 

a full understanding of the load chart and be able to decipher the differences that are 

not listed. As a baseline, the load chart is written for when the aerial is positioned to 

operate at 100% of the rated capacity. The limitation factors will be explained later in 

the chapter.  

For description purposes, deflection is how far the tip of the ladder drops when it is 

weighted with a live load. The deflection of the aerial is a testament to the overall 

strength of the ladder as it pertains to each evolution. The more deflection you have, 

the more thought goes into how you load the aerial. The aerial operator is 

responsible for any load that is added to the aerial. Therefore, when crews are 

wanting to ascend the aerial, the operator is the gate keeper. Referencing the load 

chart and monitoring the deflection of the aerial are the two factors that aid in one’s 

decision to allow more weight. 

The Pierce Aerial is designed to operate at 100% of the rated capacity on a grade up 

to 5 degrees. On a grade between 5-7 degrees, the rated capacity is 50% of the load 

chart. Any slope over 7 degrees, the aerial 

shall not be utilized in any capacity. 

However, there is no override for this, so 

be diligent on your leveling.  The 

outriggers on the tillers, when fully 

extended, will lift the turntable 2 degrees. 

This means, that if you spot on a road that 
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has a 7% grade, you will be able to lift the truck to a 5% grade, which is high enough 

to operate at 100% of the rated capacity.  

Positioning the Tractor and Trailer for Aerial Operations 

Many older aerial operator manuals describe jackknife positions to be the safest 

method for setting up a tractor drawn aerial. This no longer holds true, especially 

with Pierce Manufacturing. Pierce has set a 14-degree limitation on the angle of the 

tractor and trailer. This means that when the tractor and trailer are perfectly inline, 

that the tractor can only angle itself 14-degrees from that point. Pierce states that no 

operation of the aerial will occur over 14-degrees. However, there are no overrides 

or interlocks that will prevent you from doing this. It is up to the operator to not set 

the truck up in that configuration. There are two methods used to assist in not going 

over the 14-degree angle. Pierce has put red arrows under the turntable. One is dead 

center on the most forward part of the trailer’s frame. The other two are on the 

tractor’s diamond plate bed, 14-degrees off center, on each side. If the centered 

arrow does not cross the others, your tractor and trailer angle is okay for aerial 

operations. There is another method that is not as accurate, but can become reliable 

if practiced. From the view of the tiller cab, you can see the roof of the tractor 

between the aerial rails. If the cab is in site, you are within the operating angle. If the 

cab is not visible, you are outside of the operating angle, and should better position 

prior to crews exiting the apparatus. As a reminder, if you set up the aerial outside of 

the manufactures specifications, you are liable for any catastrophic event that may 

occur. Never operate the truck outside of the designed limitations.  
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Leveling and Chocking 

Since the pedestal on a tiller truck is near the center of the apparatus, and the 

outriggers lift under the pedestal, you will set the truck up best if you point downhill 

on a sloped set up. The straight frames are the exact opposite. They have the pedestal 

in the back of the truck, therefore you would raise the rear of the truck to level, 

meaning you would have to point up hill. When you place your NFPA chocks during 

your set up, the recommendation from the manufacturer is to place them on the 

downhill side of the front tires and tiller tires. Always leave a few inches between the 

chock and tires, because when you lift the outriggers, the truck will most likely shift 

downhill. You want the truck to fully shift and settle, then finish snugging the chocks 

to the tires. Realize that the front tractor tires and tiller tires are part of the 

stabilization of the tillered apparatus. The Pierce Tillers are equipped with a front 

wheel lock. This provides better holding power on a slope, but is only active with the 

truck running. Unlike the drive axle and tiller tires, the front wheel lock needs the 

engine running to keep continuous pressure on the braking system. The Pierce Tillers 

are equipped with a 5th wheel lock out. Once the truck is leveled with the outriggers, 

the 5th wheel lockout is activated prior to removing the aerial from the cradle. The 5th 

wheel lockout function restricts the movement at the trailer’s connection point to the 

tractor. This “ties” the two together, but also relies on the contact points of the front 

tractor tires and the tiller tires. With the combination of the front wheel lockout, 

parking brake on the tiller tires, outriggers and 5th wheel lock out, the truck is 

properly stabilized when leveling. If applicable, take the pressure off the drive axle 

tires, but leave contact with the ground for more friction on the road.  

The outriggers are the 

primary stabilization 

platform for aerial 

apparatus. The purpose 

of the outrigger is to 

widen the footprint of 

the apparatus and to 

take pressure off the 

suspension. When the 

outriggers are pressured 

down to the ground 

contact, a green light will 

illuminate on the control 

panel. This is letting you 
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know that the downward pressure is great enough that the aerial can safely be 

operated without causing harm to the apparatus. Each outrigger can extend and 

lower, therefore, there are two lights for each outrigger. A pressure sensor sits on 

top of the outrigger arm that will make contact with the truck’s frame when the 

outrigger is properly deployed.  

An exception to a fully deployed outrigger is when the apparatus needs to be “short 

jacked”. The important message with aerials is that you must have a fully deployed 

outrigger on the working side. The non-working side does not need a fully extended 

outrigger, but it does require it to be pressured into the ground so that a green light 

appears. This is called short jacking. A rotational sensor will not allow the aerial to 

rotate over the short jacked side without using a manual override. Never operate the 

aerial over the short jacked side.  

The best option is to fully extend both outriggers. This gives the operator the 

opportunity to rotate the aerial in all directions. However, it is a common practice to 

short jack the non-working side. These reasons may be due to a narrow road, limited 

access, or passing apparatus. 

The tillers only have two outriggers, in comparison to a straight frame with four. The 

noticeable difference with the tillers is that a fully deployed outrigger on the non-

working side may lift off the ground with no restrictions in use. This can happen with 

straight frames as well, but is less common. The explanation for why this happens is 

quite simple. When you level the aerial and confirm the outriggers are properly set, 

the truck is in line with the ladder midline in its cradle. As you raise, rotate and 

extend the ladder, the weight distribution changes on the outriggers. For example, a 

fully extended aerial at 90 degrees to the truck, with 500lbs on the egress causes a 

tremendous pressure on the working side outrigger. Depending on how high the 

truck was lifted during leveling, will determine if the non-working side outrigger lifts 

off the ground. When this happens, the green light on that outrigger goes off. The 

truck knows that it is still safe, but is relying on the working side outrigger only. As 

the ladder is retracted and rotated back to center line, the weight distribution will 

settle back on the opposite side and turn the light green again. This is not a problem 

when you notice it. There is no need for concern, and there are no limitations to the 

apparatus. 

SPOTTING THE AERIAL 

Without any doubt, spotting the aerial apparatus is the most complex task on the 

fireground, and must never be underestimated. A truck company must spot in a 
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location to meet incident objectives, and are given only one opportunity to get it 

right. Truck companies work with set parameters, and do not have the luxury to work 

around them. The ladder length is fixed, the outriggers must be fully deployed on the 

working side, obstructions must be clear, and the ground slope has to be within 

certain parameters. In order to deploy the aerial effectively, a long list of 

considerations has to be addressed before the spotting location is determined. Every 

opportunity must be taken in pre-incident planning to ensure the crew is prepared to 

tackle the dynamic thought process that goes into aerial spotting. In addition to 

having a well-prepared truck company, the engine companies must also be thinking 

about truck placement prior to spotting their apparatus on an incident. It is quite 

frequent that the engine companies’ locations add to the complexity of aerial 

spotting. 

Information Gathering and Truck Company Size Up 

Clackamas Fire Truck Operations teaches the “Final Approach” concept. The final 

approach is a similar thought process to aviation. It forces the operator to go through 

a checklist of criteria and consideration to ensure that the final landing, in this case 

spotting, is accurate and all potential problems have been addressed. As the truck 

company responds to an incident, the crew has many identifiers that will prepare 

them for the final approach. The first and most important, is pre-incident planning. As 

a truck company, you are expected to know your area and the challenges that exist. 

Your knowledge of the incident location starts the conversation in the cab while 

responding. This conversation is very critical and can often times be broadcasted on 

the working channel to better prepare other responding units. Examples would be 

limited access areas, buildings with only one spot to get the aerial positioned, or a 

grid system street layout where apparatus can respond from different directions.  

Early in your response, the company officer must utilize the MDC for an aerial view of 

the incident. Often times you can identify setbacks and obstructions. It is quite 

frequent that a truck company will change their route of travel, or write off sides of a 

structure because of the information that the aerial photo gives. In this case, let 

responding companies know your course of action.  

Once your company is within a few blocks of the incident, you should start analyzing 

the idiosyncrasies of the area. The era of the neighborhood should key you in to other 

considerations. Examples being: 

· Presence of overhead utilities and noting which side of the street compared to 

your incident 
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· House drops that span over the road 

· Width of the road 

o Can an engine company and truck company be parked alongside each 

other? 

o Is there room for an engine company to lay a line past the truck? 

· Age of the structures 

o Balloon vs. platform construction 

o Victorian vs. bungalow 

o Ranch vs. split level 

o Walkable vs. non-walkable roofs 

o Different styles of construction limit your access to the roof. Having an 

idea of the construction will make your incident spotting easier 

· Number of cars parked on the curb 

· Building setbacks 

o Can your aerial span those distances? 

· Size and frequency of street trees 

This lists just a few considerations, but processing this information will help aid in a 

quicker spotting decision and may even rule out the use of the aerial all together.  

Once you have analyzed what you may be getting into, the company starts the “Final 

Approach”. This is the last one hundred feet to your objective, or maybe up to a few 

hundred yards in the commercial setting. This is the final scene processing that needs to 

take place prior to setting the brake and beginning your evolution. The information that 

you obtained traveling to this point can now be put into final consideration. In addition 

to this information, you now have a view of your objective and can start a final decision 

process to ensure you spot correctly. When you are making your final approach, slow 

your speed, eliminate unnecessary communication, and make sure everyone is on the 

same page.  Here are a few examples of these considerations on your final approach: 

· Attack engine’s location 

· Building size up 

· Location of the fire 

· Overhead utilities 

· Identifying which corner to ladder 

· Spotting to make room for others 

· How significant is this incident? Do we spot for multiple incident objectives? 
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· Are we going to use an elevated master stream? 

· Do we hold short of the incident, or pull past? 

· Can we shoot the ladder under utilities safely? 

Following is an algorithm designed to establish your thought process when 

approaching an incident. As previously stated, use this in pre-incident planning so it is 

second nature on an emergency scene. Following are three algorithms that explain the 

thought process on final approach.  
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Types of Spotting Sets 

When spotting the tractor drawn aerial, it is 

vitally important to have clear and concise 

communication within the crew. The 

Apparatus Operator, Tillerman and Company 

Officer all have communication 

responsibilities. Each one of these seats has a 

vantage point of the scene that the other may 

not see. For this reason, fine tune your 

communication and use terminology that is 

used within the Clackamas Fire Truck Program.  

The Driver’s Clock is the preferred method to 

identify markings that are important to the 

spotting of the apparatus. This may be used to 

identify your objective, hazards, or any 

obstacle around the scene. The Driver’s Clock 

is in reference to the Apparatus Operator’s 

seated position only. An example of its use 

would be, “We have a green Jeep to our eleven o’clock. Trailer left after the Jeep for 

ground ladders.”  

This example would be communicated from the tractor driver to the Tillerman. It is 

clear and concise. The goal is to limit confusion, or take the guess work out of 

someone’s directions.  

Clackamas Fire uses specific terms to describe intended spotting evolutions. If the 

situation does not call for specifics, the aerial operator should use plain text to 

describe their intentions for apparatus placement. An example would be when you are 

spotting on the corner of a commercial structure with no hazards, no obstacles and no 

footprint restraints. This would be a case where the aerial operator would position the 

aerial without any help from the rest of the crew. This would be obvious to the crew, 

therefore, very limited communication would exist. The types of aerial spotting 

described below are very specific, and used for a more dynamic spotting scenario. 

These are the scenarios where the entire crew must be on the same page and working 

from the same terminology. The terms listed below are key to spotting the apparatus.  

Outside set: The apparatus positions further away from the structure, allowing more 

space between the apparatus and the objective. In most cases, this is used when there 

is little to no set back, and room for an engine company is made available. In addition, 
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there are many times when a fully retracted aerial is still too close to the building. In 

this case, the aerial apparatus would take an outside set to allow for more working 

room.  

Inside set: The apparatus positions closer to the structure, creating a shorter distance 

to the objective. This set would be used when you need the full length of the aerial to 

hit the objective. It may also be used with power lines on the same side of the street as 

your objective. This allows you to shoot the aerial under the lines. The photo illustrates 

an inside set with the objective being the Bravo/Charlie corner.  

Pull past: The apparatus would pull past the objective, or a described obstacle around 

the scene. This is often used when the aerial is not an option and spotting for ground 

ladders becomes the priority. This set is also part of the strategy to reach the roof with 

the aerial. In some cases, you would pull past the objective, and shoot the aerial back 

to it.  

Hold short: The apparatus would 

position prior to reaching the objective. 

When using the aerial, you would 

position short of the objective and 

shoot the aerial forward to reach it. 

Also, holding short would occur when 

there is no room to get the truck in 

front of, or past the scene.  

Center of the lane: The apparatus has 

flexibility in reaching the objective. In 

Outside Set Inside Set 
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this case, taking the center of the working area is the best option. This would occur 

when there is no room for another company to get around you, or if there is so much 

room, your location would not affect them. Positioning in the center of your working 

area allows for adequate space on either side of the truck for members to travel and 

for outrigger deployment.  

Trailer left or trailer right: These terms will be given by the tractor driver to the 

tillerman with the intention of placing the trailer in a specific location to accommodate 

aerial operations or ground ladder deployment.  

Shoot forward or shoot back: These terms are in reference to the aerial ladder and the 

objective. They are normally paired with the spotting terms of hold short or pull past. 

The spotting strategy may be to pull past the objective and shoot the aerial back, or 

hold short and shoot the aerial forward.  

Ground ladder show: This phrase is used when the scene size up determines that the 

aerial will not be used. In this case, all efforts are made to deploy ground ladders 

effectively from the rear of the apparatus. Knowing that the longest stowed ladder is 

twenty feet long, the crew must ensure that obstacles or apparatus placement do not 

limit the deployment.  

Drop a spotter: Different than using a spotter for 

aerial placement on an objective, this phrase 

describes the need for a crew member to exit the 

cab and get a better vantage point for apparatus 

spotting. In most cases, this would be used to place 

the working side outrigger in a very specific location, 

or to align the turntable in the same manner.  

Operating the Aerial Controls 

Every aerial apparatus has identical hydraulic 

function controls. The only variables are the order in 

which they are laid out on the pedestal. The Pierce 

tillers have the pedestals placed on the right side of 

the aerial.  The controls are “Raise/Lower”, “Right/

Left”, and “Extend/Retract”. With only three aerial functions, it is very tempting to 

multitask and move multiple functions at one time. This would be termed, “multi-

functioning”. The recommendation for operating the aerial function is to only operate 

one function at a time. The reason being, that moving two functions at once decreases 

your accuracy of the controls and finesse of the aerial. The aerial system operates on 
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hydraulic power, and can cause significant damage or injury if a mistake occurs. The 

most seasoned of aerial operators will only multi-function when they are far from their 

target, and in an area of low risk. An example would be laddering a target 90-degrees 

to the truck. As they raise the aerial from the cradle, they may rotate and extend at the 

same time, until they are getting close to the target. At this point, operating one 

function is safest. There is a high idle switch on the pedestal, near the aerial function 

controls. The high idle will not speed up the aerial movement with only one function 

operating. However, when multi-functioning, the high idle will allow the aerial to move 

close to the same speed as one function in the low idle setting. The system is moving 

more hydraulic fluid, and requires an increase in RPM’s to accommodate speed.  

In order to be most efficient with the aerial functions, the operator must be systematic 

and disciplined. The discipline component refers to how accurately you operate the 

aerial functions. Hand positioning and patience are key. Any sudden movement of the 

aerial can be dangerous for your crew, or cause you to strike a building. Moving the 

aerial controls allows hydraulic fluid through the line, which in turn, moves the aerial 

according to that function. Very minor movement of the controls allows for limited 

amounts of hydraulic fluid to pass through the valve, resulting in very slow and 

controlled aerial movement. Likewise, if you open it all the way, the maximum amount 

of fluid passes. In every situation it is best to start moving the aerial control stick very 

slow and gradually increase the speed of the aerial. Your body positioning plays a key 

role in how smoothly you operate the aerial. Start with a stable base with your feet 

and place your off hand on the side of 

the pedestal for stability. This gives the 

operator three points of contacts, 

allowing for the hand on the specific 

function to be controlled. The hand 

that operates the function should be 

rested on the pedestal table in the 

thumb up position (see photo) The 

moment your hand comes off the table, 

your accuracy and fineness are 

decreased. As the operator moves the 

aerial function, you will feel the 

vibration of the fluid passing through the valve. This is an important feeling to identify 

when moving the aerial with firefighters on the tip. Once you move the valve, be 

patient and allow for the hydraulic fluid to move the aerial. A common mistake is made 

when operators intend to finesse the controls, but lose patience. They end up opening 
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the valve more than intended, causing more fluid to pass through the valve, resulting 

in a sudden jerk and bouncing of the aerial. This can be catastrophic if you are very 

close to a building or have firefighters working off the tip. Once you feel the vibrations 

of the hydraulic fluid, trust that the aerial will start to move. Bouncing or jerking of the 

aerial due to poor discipline at the pedestal is unsafe and unacceptable as an operator.  

Being systematic in your choice of aerial controls will increase proficiency when 

operating on the emergency scene. Understanding the approach is quite simple, 

however, putting it into practice takes dedication and repetition by the operator.  

There are only three functional sticks on the pedestal. The goal is to ladder the 

objective by eliminating functions. If this is done correctly, the operator will land the 

aerial at the designated target using only one function. Adjustments with multiple 

functions at the objective is timely and potentially unsafe.  

In order to achieve this approach, you must make the best use of the controls while 

you have it moving. Every time you stop the function and then restart it, efficiency is 

sacrificed.  

The photo represents a side set, or 90 degree set. 

Our objective is ten feet from the corner of the 

building. Using the approach of eliminating 

functions, your right/left function will be the first 

one eliminated. As you approach the objective, 

identify how far you have to rotate. Once you are 

in line with your target, you never have to touch 

the right/left function again. Now you have a 

choice of the other two functions. At this point, it is 

easiest to extend the aerial to your objective. In 

most cases, you have some flexibility on how far to 

shoot the tip past. It depends on if you have saws in the scabbards, no parapet, or 

sometimes just preference. The point is, you are now done with the extend function. 

The only thing left to do is to lower into the objective. This routine set should be very 

simple, and at no point are you operating two functions when close to the building. 

There are more placement examples later in this chapter.  

Use of Aerial Spotters 

Clackamas Fire has always relied on aerial spotters for accurate placement at the 

target. With the design of the tiller trucks, the need for a spotter has drastically 

decreased due to better visibility of the aerial’s tip. Our aerials are termed having a 
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clean tip. The tip lights are very small and 

42 inches back from the tip of the egress. 

This is a significant change from the large 

spot lights that have historically been used. 

Also, the trucks have a Velcro tape that 

hangs from the last rung. This accessory is 

placed on the last rung, and can be slid 

opposite of the pedestal to the blind side 

beam. It is the operator’s choice to which 

side the spotting strap is positioned. The 

strap has proven to allow for extreme 

accuracy without a spotter.  

Before you use a crew member to spot you 

into the building, the operator should 

evaluate the aids that can get them safely to the target, that don’t use manpower. 

Besides the spotting strap, use the shadow of the aerial from the sun or the shadow 

from lights on scene. The tip lights are stowed with one facing about 30 degrees, the 

other about 90 degrees to the aerial. This allows the lights beam to be used as a 

spotting guide as well. You will always see the lights at night, and depending on how 

close you are to the building, you will see it during the day as well.  

Once you have ruled out that the aids listed above will not be sufficient, then you can 

place the aerial spotter in the best location to assist you. Remember, that the vantage 

point from the ground will only get accuracy on extend/retract, and sometimes on 

rotating right/left. Being positioned near the 

building will never give a spotter an accurate 

view of raise/lower. The operator has the best 

view for that function.  

It is the job of the operator to communicate 

their spotting needs to the designated spotter. 

For example, “Stop me four inches from the 

window sill.” Do not give vague terms to your 

spotter. When using hydraulic power to move 

aerials, we can be very accurate, but this can be 

a dangerous evolution, as well.. The 

expectation is to use terms of measurement, 

inches or feet. Not terms that can be 

misinterpreted, like “Get me close to the building” or “Stop me at the window sill.” You 
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must explain to your spotter when 

you want the aerial stopped. In the 

above example, “Stop” is four 

inches from the window sill. Not 

hitting the window sill.  

An advanced aerial operator 

evolution is to have firefighters 

working off the tip of your ladder. 

In this case, a ground spotter is 

unnecessary, because your crew at 

the tip will do your spotting for you. The times this would be used are when venting off 

the aerial or making gable cuts off the aerial. The safest way to perform this function is 

to keep the crew off the aerial while you are getting it close. Once you feel that you are 

close to the building, but need a help adjusting, then send your crew up. Be cautious 

that they are not positioned where two sections of the aerial cross. Once the crew is 

set, the firefighter at the tip will be doing the work, while the firefighter behind him 

will be your spotter and direct you. Use of the intercom is unreliable due to noise and 

use of SCBA’s. The spotter must give clear hand signals that leave no question to the 

operator on what function is requested. All functions are done very slow, and at low 

idle. Extreme caution must be used in this evolution. Extra tip weight can cause drastic 

bouncing and swinging of the aerial if moved too fast. As mentioned earlier in this 

chapter, utilizing three points of contacts and 

proper hand positioning will result in safer 

operations.  

AERIAL PLACEMENT 

When placing the aerial on a building, the aerial 

operator should be feeling the pressure from the 

crew, who is ready to go and waiting to ascend 

the ladder. As the operator closes in on the 

target, the pressure can lead to mistakes, or 

inaccurate placement. The company officer will 

be wanting to know if the aerial is okay to climb 

or not. It is the job of the operator to confidently 

place the ladder correctly and timely, and relay 

to the officer “Go, it’s good!”  
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In order to accomplish confidence 

and accuracy, let’s revisit the 

process of eliminating aerial 

functions. The mindset is simple; we 

have three aerial function controls, 

we can start eliminating them as we 

get closer to the building. It all starts 

with your size up of the target and 

how you want your crew to exit the 

aerial.  

Let us walk through a couple of 

spotting scenarios to get you 

thinking how to place the aerial for 

your crew to gain access to the roof efficiently and safely.  

Example 1: You are spotting on an older warehouse, no parapet, flat roof construction. 

The apparatus is 70 feet from the building and 15 degrees of elevation. How will your 

crew exit the aerial? This one is simple and safe. The crew should be able to walk 

straight off the egress tip and on to the roof. There is no parapet to step off of and the 

angle is flat. As the operator, we want you to start eliminating aerial functions as you 

get close to the target. With this mindset, you would rotate to your target first and 

come in three feet high of the roof line. Now, you only have two functions to worry 

about. Your next function would be to extend just past the roof line, using your 

spotting strap, scene lights, or shadow to establish your accuracy. The last function 

would be to lower the aerial in place. Knowing that this is a flat angel and that you are 

extended approximately 70 feet, you need to understand the deflection of the loaded 

aerial tip, and spot a safe height over the roof line, not allowing the aerial to make 

contact. This set has no challenging functions. It can be completed with extreme 

accuracy and no spotter.   

Example 2: You are spotting on an older warehouse again, but you have a one-foot 

parapet with flat roof construction. Your climbing angle is 30 degrees. The safest place 

for your crew to exit is off the side of the aerial. Do not have your crew walk off the 

egress and have them step down to the roof. This is unsafe and uncomfortable for 

your crew. Once again, rotate to your target first. This is done quickly due to no 

obstacles in the way. Your next function is to extend past the roof line. You do not 

want the tip lights, or scabbard saws to interfere with your crew stepping off the 

aerial, so shooting past a few extra feet is recommended. Now, all you have to do is 
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focus on the lower function. You have the best vantage point, so no spotter is needed. 

Place the engine in low idle, and slowly lower the aerial into place. This set requires 

only one aerial function to have to be slow and accurate. Your crew can safely exit off 

both sides of the aerial due to being perpendicular to the structure.  

Example 3: You are spotting on a six-story commercial, wanting to get to the roof. The 

building has a two-foot parapet and flat roof construction. You chose to spot on the 

corner of the building, and want your crew to exit eight feet in on the Delta side. This 

type of set is called an “Ally Set” or “Side Set.” Using the process of eliminating 

functions as you get close to the building, this set can be extremely quick. The only 

challenge is that your pedestal is on the right, and the building is on the left. In this 

scenario, place your Company Officer to spot you into the building from the left side of 

the turn table. We know that the left rotation is going to slow the operation, but we 

can quickly work through the other functions of extend and raise. Once again, the tip 

of the ladder can go beyond the roof line, so accuracy is not needed. The raise lower 

function can be established a distance from the building. Remember, we want our 

crews to step off approximately eight feet from the corner, considering that this most 

likely will land them on a structural member. The safest way to position the ladder is to 

stop it about ten feet from the building. Finish extending, and establish your climbing 

angle. At this point, be in low idle, and slowly move the ladder left. Starting 

approximately ten feet away will buy you space if you make a mistake and jolt the 

hydraulics. If this happens, you are far enough away to not hit the building, and you 

will have room to fine tune your speed as your spotter guides you in. Even though this 

target is far from you, it is a simple set that can be done with extreme accuracy.  

Example 4: This last example will give you one more consideration in establishing 

accuracy without a spotter, as well as using the process of eliminating functions as you 

approach the target. In this scenario, the 

focus is on the location of the pedestal, 

and the beam which is closest to the 

building. When taken advantage of, this 

“Angled Set” will not require a spotter, 

and can be done with unobstructed 

visibility from the operator. The additional 

benefit to this, is that the crew has such a 

wide area to safely step to the roof from 

the aerial. Because this set is angled to the 

building, and not perpendicular, one beam 

will be closer than the other to the 
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objective. Take this opportunity to have 

the beam that is on the pedestal side, the 

one that is closest to the building. In this 

type of set, extend past, and you can 

either lower the aerial or rotate the aerial 

into the building. Your crew will be 

stepping off on the pedestal side. Their 

platform to exit is greater than 90 

degrees, the step off the aerial is close to 

the parapet, and they have the beams of 

the ladder to hold on to. Once again, a very efficient method for quick access. 

BASIC JOB STANDARDS 

· Meeting driving standards in accordance with Oregon Drivers Manual and 

Oregon Commercial Drivers manual, as well as CFD1 Driving Policy 

· Spatial awareness of surrounding vehicles and controlled intersections 

· Braking distance 

· Speed that is reasonable and cautious for both Code 1 and Code 3 driving 

· Spotter 

· Proper use of backing spotters in accordance with CFD1 Backing Policy 

· Have a plan, communicate the plan, and follow basic backing principals of aerial 

apparatus 

· Proper use of a spotter while setting up the aerial 

· Establish a plan and communicate the plan to the spotter 

· Rely on the spotter for assistance with aerial reach, and clearing the nozzle 

· Aerial functions and operations 

· Operate the hydraulic controls safely and efficiently 

· Timely and purposeful movement of the aerial 

· Spatial awareness 

· Using indicators for aerial placement 

· Identifying blind spots and avoiding hazards while still being timely 

· Use of elevated water way 

· Truck leveling 

· Understanding the principals and limitations 

· Ground contact 

· Green, yellow, and red zones 

· Load charts 

· Understanding and utilizing manufacturers load chart 
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· Overrides and EPUs 

· Understanding and utilizing the proper use of overrides 

· Aerial 

· Outrigger 

· Understanding and utilizing the proper use of the apparatus EPU 
 

INTERMEDIATE JOB STANDARDS 

· Setting up the aerial on an incline or uneven surface 

· Identifying and avoiding dangerous angles or slopes that can compromise both 

the truck and aerial 

· Utilizing safety principals identified in the IFSTA Aerial Operator Manual in 

reference to slope 

· Proper and safe leveling techniques 

· Venting off the aerial 

· Moving the aerial with the crew on the tip 

· Operating the aerial in a rescue environment 

· Placement 

· Direct pick off 

· Scrubbing 
 

ADVANCED JOB STANDARDS 

· High point rope rescue 

· Direction of pull 

· Utilizing ladder construction 

· Recognizing limitations 

· Utilizing anchor points and change of direction 

· Rescue scenario with tip load limitations 

· Working on maximum slope 

· Wheel chocks 

· Load chart 

· Aerial considerations 
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CHAPTER 3 OVERVIEW 

Ventilation is a critical fireground tactic performed as a support function to fire attack 

and search.  It may be so important that it must be the first tactic performed to facilitate 

safe entry into a structure. In general, there are two types of ventilation: vertical and 

horizontal. Their names refer to the general locations of the exhaust opening. The 

objective is to lift heat and smoke away from trapped occupants and firefighters to 

improve survivability, visibility, and tenability. These three environmental impacts will 

improve upon our opportunity to provide aggressive interior fire operations which must 

include search and rescue and hose line advancement to the seat of the fire. There are 

also times ventilation can be used defensively to control the travel speed and/or 

direction of fire spread.  

Prior to roof top operations on all structures, a ventilation profile needs to be developed, 

as well as task prioritization. Many pieces come together to form this profile; this will be 

discussed below. The roles and responsibilities of the vent team and general roof 

operations will also be explored. This chapter will provide a basis from which to make 

informed decisions. 

KEY CONSIDERATIONS 

· Developing a ventilation profile is a fireground priority for truck companies to aid 

in information gathering and guide decision making as to what type of ventilation 

needs to be performed. 

· There are various tactics to achieve ventilation; vertical, horizontal, mechanical. 

Building construction, and function is key in choosing the correct tactic to be 

most effective. 

· Not only does ventilation need to be coordinated between the roof team and 

interior team, but actions must be predictable and practiced among the roof 

team members. Understanding the goal, order of operation, and hazards 

associated, will ensure the most safe and efficient operation. 

TOOLS AND EQUIPMENT 

· Chain saws, circular saw, pick head axe 

· Ladders, both ground and aerial 
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· Long tools: New York Hook, Rubbish Hook, Colorado Hook, “punch 

stick” (double D handle) 

· Thermal Imaging Camera (TIC) 

· Rope bag, or “drop bag” 

 

OPERATIONS 

DEVELOPING A VENTILATION PROFILE 

A ventilation profile will take into account many factors and establish what type of 

ventilation needs to be performed. Options include horizontal or vertical ventilation, 

either offensive or defensive. Having a working knowledge of roof construction for both 

commercial and residential structures is imperative as the features of the construction 

method will dictate roof operations. The first step to developing a ventilation profile 

occurs during size up of the structure. Fire location and progression should be 

identified quickly as the offensive heat hole needs to be placed as close as possible over 

the seat of the fire to have maximum effect in releasing heat and not drawing the 

smoke and heat through unaffected areas.  

Weather can have a big impact on the vent profile. There are effects to the roof surface 

similar to debris, snow and rain will decrease traction and additional safety measures 

must be taken. Wind direction should be considered if it is significant. Placement of the 

vent hole should be on the leeward side of the structure. As heat, products of 

combustion, and potential fuel in smoke escape, fresh air pushing into the structure 

should be prevented as it could drastically change the interior conditions and increase 

fire growth. When possible, crews should approach and operate up wind of the 

ventilation hole location to maintain optimal visibility and avoid smoke and heat 

exposure when on the roof. 

Property use can dictate layout and give cues for optimal hole placement. Uses could 

include commercial or residential, single or multi family. Overall nature of a business, 

ie: furniture sales vs manufacturing involving chemicals, provides important info as 

well. Obstacles to accessing the roof should be taken into account when developing the 

vent profile. Utility service drops, power and cable lines, chimneys, gables, door and 

window placement and landscaping may all affect ladder placement and ability to put 

the aerial ladder into use. 
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Construction of the Roof Assembly 

The condition and type of roof construction is best discovered during training, pre-

incident tours, inspections, non-emergent service calls, and when moving within your 

station’s assigned area. Visibility is optimal and stress is not an issue at these times and 

the construction can be examined at length. The condition of the roof should be 

observed, taking note of any deterioration factors such as unfinished repairs or dry rot 

of the materials. Additions or modifications to the structure can pose a risk to 

firefighting, especially when void spaces are created in the roof or walls.  Fire activity 

and extension can be hidden in these void spaces. Other characteristics of note are 

lightweight truss construction (metal or wood), heavy timber beam and purlin, 

panelized roof systems, any fire protection systems in place, and heavy roof loads. Era 

of construction will lead to information about roof support structures (lightweight vs 

dimensional lumber) which dictate the amount of time that can be spent on the roof 

when there is flame impingement as well as the strong and weak points of the roof for 

travel. Some construction clues may be apparent from the ground such as if the roof is 

flat, pitched, or arched which will aid in determining ladder placement. Preferably 

these notes will be transferred to a pre-plan document which can be accessed enroute 

to an incident. The condition of the roof deck and materials that form its layers will 

dictate movement on the roof and what tools are needed to efficiently open up a hole. 

Working on metal vs wood decking or 3 tab comp shingles vs wood shake shingles all 

have their own challenges. 

Operations on residential roofs are highly dictated by whether the pitch (rise/run) of 

the roof is walkable or non walkable. Walkable can generally be described as a pitch 

less than 6/12 and provides sound footing. A non walkable pitch is generally anything 

steeper than 6/12 or has unreliable footing due to materials such as metal, wood shake 

shingles, or debris like pine needles or moss. Safeguards could include placement of a 

roof ladder, placing the pick headed axe as a foot hold, tethering between 2 

firefighters, using a “Roof Operations Safety” (ROS) platform or, best of all, operating 

from the aerial ladder. 

Size and Location of Fire 

A thorough size-up will provide key information on determining fire location and 

involvement of the structure. Reading the smoke behavior from the street provides the 

best primary assessment. Communication from interior crews for secondary 
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information can confirm your initial assessment and assist in determining fire size and 

location. 

Once on the roof, smoke from vents or skylights or melting tar and roofing materials 

can indicate fire location. Other visual cues in commercial settings can be found by 

using the TIC to identify locations of heat buildup and structural members through 

heat signatures. While traveling on the roof during active fire operations, the liberal 

use of indicator holes on commercial structures will allow the roof team to monitor fire 

conditions below the roof deck and track the spread of the fire in real time. 

Available Resources 

As compared to a vertical ventilation operation on a single family residence, 

commercial ventilation operations can be extremely labor intensive. Most commercial 

roof systems are made up of layers of materials which take time to cut through. 

Common systems include a synthetic membrane over thick foam insulation covering 

corrugated metal decking or plywood, or rolled-on tar with or without gravel over 

plywood or OSB. It is possible that even two truck companies will be inadequate for a 

single commercial structure. For this reason it is important to recognize the need to 

order more resources early during commercial operations.   

On each 4 person truck company, the members have the ability to “split” into 2 teams 

of 2; Team A and Team B, depending on the needs of the incident. These teams are 

identified by seated position and are established at the beginning of each shift. Having 

predetermined teams saves time when arriving on a scene where multiple tasks must 

be completed by the first-due truck company. Ideally, the crew will remain “whole,” 

especially on larger incidents which could include commercial ventilation operations, 

non-walkable residential pitches, or large area searches. On smaller operations, like a 

residential house fire, the officer could choose to “split” the company to complete two 

separate objectives. Team A is referred to as the “inside” team and could be 

responsible for a function such as search, while Team B would be referred to as the 

“outside” team and could be assigned to ventilation. Splitting the crew should be 

reserved for times early in the incident when quick action could have a drastic impact 

on the conditions. 

VERTICAL VENTILATION OPERATIONS 

Vertical ventilation is the preferred method for ventilation because heat wants to rise. 

Openings placed directly above a fire will provide a complete “lift” of heat and smoke 
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limiting its horizontal travel known as mushrooming. Vertical ventilation is most 

beneficial on top floor fires or fires involving the attic space. This tactic can be applied 

to areas other than the fire room to provide relief and increased visibility for attack 

crews operating in a stairwell or center hallway of a multi-unit building. Clearing a 

hallway or stairwell will also increase visibility for any remaining civilians attempting to 

escape the building.   

The decision to open the roof of a structure is based on experience, size and location of 

the fire, available resources, and the condition and construction of the roof. 

Rig to Roof 

During large commercial ventilation operations, multiple pieces of equipment should 

be carried to the roof. These tools can be worked very hard and often experience 

breakdowns during operations involving a lot of cutting, especially when working 

through multiple layers of built-up roofing. Generally, the first due truck will be moving 

quickly to get the initial heat hole cut, traveling with 2 saws and 2 hooks. The 2 

remaining saws on the truck are to be placed in scabbards at the tip of the aerial as 

back ups. The next arriving truck companies will be responsible for bringing to the roof 

additional needs such as more chainsaws, circular saws, fuel, oil, and saw bags. These 

extra tools can also be hoisted via drop bag by the first company.  

During the initial set up for aerial ladder use, there are specific responsibilities of each 

seated position. The driver will be setting outriggers then moving to the pedestal for 

aerial ladder positioning, then likely filling the role of Lead Hook. The officer will be 

completing communications, placing the officer side ground pad, and placing long tools 

on the pedestal. On the roof, the officer will be carrying the 2nd saw and remaining 

heads up as the crew moves on the roof. The inside cab firefighter will proceed to the 

driver side and throw the remaining outrigger ground pad and then hand two saws up 

to the tiller FF who will place them into the scabbards of the aerial if present. The 

inside FF will also get the remaining 2 saws running and place any remaining tool needs 

on the pedestal. The tiller FF will be responsible for placing saws in the scabbards and 

throwing a secondary ladder prior to proceeding forward to the pedestal. Once on the 

roof, the tiller firefighter will generally fill the role of Lead Sawyer and the inside FF will 

be 2nd Hook. 
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Roof Team Assignments 

It is important that all truck companies perform ventilation operations in the same 

manner. It is not uncommon for a company to consist of members from different shifts 

and station houses.  The following roles within the truck company have been developed 

in order to be consistent. Much like pre-determined Teams A and B (or “inside team” 

and “outside team”), these roof team assignments are also established at the beginning 

of shift to ensure each member knows his/her role given a ventilation assignment. 

These roles can be filled as a team of 2 or as a company of 4. Task Boards in the bay at 

each truck house identify which member is assigned to each position.  

If operating whole, all 4 roof team assignments will be filled: 

Lead Hook: responsible for selection of primary path of travel to objective. Primary 

safety and “eyes up” for the Sawyer during cutting operations. They will be responsible 

for opening the roof after the cut is made. Generally the most experienced crew 

member or AO 

Sawyer: the saw operator is to be “eyes up” for the Lead Hook and is responsible for all 

diagnostic and ventilation cuts. Most experienced firefighter or crew member. 

2nd Hook: responsible for sounding to widen the path of travel to the objective and to 

assist with louvering or pulling of roof material. 2nd Hook is to be “eyes up” for the saw 

operator and Lead Hook during the cutting of the offensive heat hole. Generally the 

least experienced crew member. 

Officer: will carry additional saw, maintain global awareness of surroundings, fire 

conditions and escape routes, and anticipate the effects of the ventilation opening. 

Remain in communication with IC and interior crews to aid in a coordinated fire attack. 

If operating as a split company, Team B (the “outside team”) will go to the roof for 

ventilation. The following positions will be retained and filled by Team B: 

Lead Hook: responsible for selection of primary path of travel to objective. Primary 

safety and “eyes up” for the Sawyer during cutting operations. In a two person 

operation, Lead Hook takes on the role of radio communication and coordinating with 

Fire Attack before the roof is opened, after making the cut. Opens the roof and punches 

the ceiling after the hole is cut. Generally the most experienced crew member or AO. 
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Sawyer: the saw operator is to be eye’s up for the Lead Hook and is responsible for all 

diagnostic and ventilation cuts. 

Sounding and Paths of Travel 

When on a roof, the team’s safety depends 

on all members being aware of their location 

and path of access and egress at all times. 

The team must travel on, and work from 

strong points of the roof. In residential 

applications crews will seek out bearing walls, 

hips, valleys, or structural members, all while 

maintaining a path of travel in right angles. 

On a commercial roof where there may be a 

large distance covered, the safest travel route 

is found by traveling in the same manner as 

in residential operations, prioritize traveling over load bearing walls then specifically 

sounding the roof to locate beams and purlins to travel over to the involved area. 

Unless the team is following a hip or valley they should not be walking at any angle to 

the building other than 90 degrees. The above picture shows proper laddering and path 

of travel for a panelized roof system.  

The aerial ladder should be considered first for roof access then ground ladders. 

Spotting the apparatus for aerial ladder use is a craft in itself and has been covered in 

its own chapter (Ch. 2). When placing ladders consider utility hazards overhead, 

placement that will not interfere with fire attack operations, and aim to access the 

strong points of the roof for paths of travel. Laddering specifics are covered in greater 

detail in the Ladder chapter of this manual (Ch. 5). All firefighters need to practice and 

apply proper placement of ground ladders specific to the duty they have been assigned. 

Ideal ladder placement for ventilation would be at a load bearing wall that could 

provide safe, efficient travel to the vent hole location, allowing for a quick egress if 

needed. When getting off the roof it is important to retreat in a controlled manner with 

continued sounding, ideally retracing the steps.  

The sounding firefighter (Lead Hook) is the first to the roof. They will sound the roof 

deck and begin to identify the roof construction, then begin to formulate a path of 

travel to the fire’s location. If the strong points of the roof assembly are not readily 
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apparent by sight, Lead Hook must locate a member by sounding with the hook and/or 

TIC. More information can be gathered and confirmed when the Sawyer arrives topside 

and applies the following diagnostic cuts. 

DIAGNOSTIC CUTS 

As soon as the Sawyer reaches the roof, they should cut an inspection hole out of the 

path of travel that will not produce a trip or fall hazard. Additional inspection holes may 

be warranted when crossing over fire walls, major separations or when other 

significant changes in construction are noticed. After the Sawyer indicates to the crew 

the direction in which the roof members are running, the crew will break into 2 pairs. 

With the 1st and 2nd Hook leading each pair, the Sawyer will follow the 1st Hook, and 

the Officer will follow the 2nd Hook. The pairs will be offset to cover a broader area and 

disperse weight over multiple roof members. Both crews will stop when the Sawyer 

initiates cutting the indicator holes, and resume travel upon completion. Again 

traveling in 90 degree movements to building construction. 

Inspection Hole 

The first cut of a three sided inspection hole should be out of the intended path of 

travel at 45 degrees to the exterior building wall. This nearly guarantees that the 

Sawyer’s saw will locate a structural component of the roof such as a purlin, rafter, or 

truss. The truss or rafter is rolled over and then the other two cuts are made so the 

roofing material and decking can be removed exposing both sides of the structural 

member. The hole needs to be big enough that the Sawyer can reach into the hole to 

remove insulation and other material 

which can block sight of the 

construction. Location of the hole 

should be at least 3 feet from the edge 

of the building to avoid utilities such 

as HVAC ducting, sprinkler lines, 

conduit and wiring that are often run 

under the roof around the perimeter 

of the building. This technique is very 

definitive and necessary unless the 

roof construction is already known.  
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Indicator Holes 

An indicator hole is a three sided hole which is cut alongside the outside of the path of 

travel every fifteen to twenty feet or at a change of direction in the path of travel. The 

hole shall be small enough to avoid creating a hazard to walking firefighters but large 

enough to allow a hook to poke through the hole to verify the opening is clear of 

insulation and other material which may hamper the exhaust of heat, fire, and smoke. 

A plunge cut slightly larger than the width of the saw blade to form a triangular hole is 

sufficient, there should be an emphasis on crossing cuts to ensure the material is cut 

free of the hole. Given that the roof team should not be operating over active fire 

burning in the roof assembly, the smoke indicator holes are critical to monitoring fire 

conditions and the speed of spread below. This is especially helpful when judging how 

far to fall back from the “offensive heat hole” to begin a defensive strip ventilation 

operation. 

OFFENSIVE HEAT HOLES 

There are two general types of vertical ventilation holes: offensive heat holes and 

defensive strip cuts. Heat holes are cut in an offensive posture either over the fire or as 

close to the fire as safely possible. The goal of the offensive heat hole is to release the 

heat and smoke from the building. Strip ventilation is typically performed defensively 

in an attempt to control the spread of fire through a large building or strip mall on a 

commercial roof.  

To be effective, a heat hole must be made in the correct location and be large enough 

to relieve the pressure inside a structure. If one large heat hole is not sufficient, the 

first will be expanded or another hole should be cut. When the structure is pressurized 

by the fire, the products of combustion are still being forced into all parts of the 

structure. Only when the ventilation hole (or holes) relieves the pressure, can the heat 

and smoke begin to draw toward the vent hole and lift from the floor to allow fire 

attack crews to advance on the fire and search crews to operate effectively. To 

determine if the ventilation hole size is adequate, look at the column of smoke being 

produced from the heat hole, if the column continues to fill the hole and exit with 

force, extending the hole is necessary. Roof teams can communicate with inside crews 

for reports of any condition changes or efficacy of the ventilation efforts attempted. 

The primary cut sequence used by Clackamas Fire to create an offensive heat hole is 

called the Double Center Rafter Cut. Because of its versatility, this cut sequence is used 
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on nearly all commercial and residential applications. The Double Center Rafter cut 

initially yields an opening approximately 4’x6’ in size but can easily be expanded with 

or against construction as needed.  

The Single Center Rafter Cut is the same as the Double Center Rafter Cut except it 

creates only one leuverable section instead of two. It is typically used in residential 

applications when operating from a roof ladder on a non-walkable pitch where lateral 

reach is limited. This sequence can be extended vertically, with construction, to create 

a larger opening or to extend the hole past a knee wall or above a flat ceiling in order 

to ventilate the void space. When cutting in the commercial setting, the Single Center 

Rafter Cut is utilized when rafter spacing is greater than 24”. This results in cut panels 

that are easier for Lead Hook and Second Hook to manage.  

Double Center Rafter Cut (Roll Two Stop at Three) 

The head cut is made by plunging the saw into the roof and cutting against 

construction using the top of the bar to locate the perimeter rafter closest to the fire. 

Next, cut back toward the egress, rolling two rafters and stopping at the third. Make 

three dice cuts working back toward the fire. The first dice is on the inside of the 

perimeter rafter closest to the egress. The second dice splits the head cut and falls 

between the two center rafters. The last dice cut is on the inside of the fire-side 

perimeter rafter. The bottom cut is a skim cut back toward the egress.  

The cut sequence starts by first locating the fire-side perimeter and finishes by skim 

cutting back toward the egress. This positions the saw operator on the egress side of 

the ventilation opening. From this position, the Sawyer is in place to expand the hole 

quickly by applying the same sequence. The Sawyer can extend against construction by 

lengthening the headcut, or with construction by lengthening the dice cuts. With each 

expansion, the Sawyer always finishes the cut sequence toward the egress. The vent 

opening should never come between the saw operator and the path of egress.  

Single Center Rafter Cut (Roll One Stop at Two) 

For this cut, the directions are explained as if operating on a non walkable pitch from a 

roof ladder. Locate the perimeter rafter away from the ladder, roll one center rafter 

and stop at the next perimeter rafter closest to the ladder. Dice along side the far 

perimeter rafter, skim-cut the bottom and finish by dicing down along the ladder side 
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perimeter rafter. The cut is easily expanded with construction, down along the length 

of the roof ladder as needed. The cut material is supported by the single center rafter 

and can be louvered or pulled as appropriate. The single center rafter cut technique is 

almost exclusively used when operating on a non walkable pitch roof. You are able to 

perform this cut sequence without extending the Sawyer from their position of safety 

not only from a roof ladder, but also when tethered from another firefighter using our 

integrated harnesses, when using the axe as a foot hold or utilizing the Roof Operations 

Safety (ROS) platform 

Panelized Roof Cuts 

Lightweight panelized roof construction is identified by the use of pre-assembled 

lightweight panels, hence the name panelized roof. The panels are placed over a 

system of beams and purlins. Beams are typically spaced from 12-20 feet apart with 

purlins running perpendicular to the beams spaced 8-10 feet apart. The panels consist 

of lightweight sheeting reinforced by 2x4s or other lightweight dimensional lumber for 

rigidity. Panels are put in place between purlins and are either top nailed along the 

overlapping edges or held in place with various types of metal hangers. The 2x4s may 

be referred to as “rafters” due to their placement perpendicular to the purlins. It is 

imperative, however, not to confuse lightweight panelized roof construction with 

conventional beam/purlin/rafter construction. In beam/purlin/rafter construction, true 
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rafters (2x6s, 2x8s, 2x10s, TJIs, etc) are part of the structural load bearing system and 

are secured to the purlins with joist hangers or other fasteners. These rafters are 

typically 24” on center but spacing may vary. Sheeting is placed over the beam/purlin/

rafter system, typically staggered and nailed to the rafters. Beam/purlin/rafter 

construction is significantly stronger than lightweight panelized and can support much 

more weight.  

When operating on a lightweight panelized roof system, the roof team is limited to 

traveling only on beams and purlins, preferably on beams as they are the largest of the 

roof members. 2x4 “rafters” used in panelized roof systems are not suitable to safely 

bare the weight of a firefighter. At no time should any member of the roof team step 

off of a carefully sounded beam or purlin.  

 

The hole placement decision is based on beam and purlin direction and proximity to 

the fire location. The roof team must “trade space for time” in order to safely create an 

opening in this type of construction. Trading space for time refers to compromising a 

position directly over the fire and moving back just far enough to safely perform the 

operation in an area not subject to heavy flame impingement. In panelized 

construction, the larger spans of lightweight sheeting and small rafters can quickly fail 

under fire conditions. 

An offensive heat hole must be made using the same principles as in single or double 

center rafter cut sequences. The cut sequence must be made from an operating 

position on either a beam or a purlin. The height of the opening is dependent on the 

reach of the Sawyer, as the Sawyer must not step off the structural member.  

The cut sequence begins by the Sawyer reaching out as far as they can for the head cut. 

If operating from a purlin, the head cut will be made against construction. Plunge the 

saw into the roof and locate a structural member perpendicular to the one the Sawyer 

is standing on, either a beam or a rafter. Next, complete the head cut by cutting away 

from the fire, at arm's reach. The Sawyer will roll 2 rafters and stop at 3. Dice back 

toward the fire, then skim cut toward the egress along the fire side of the member the 

Sawyer is standing on. If operating from a beam, the head cut will be made with 

construction as the rafters run parallel to beams. Reach out and plunge the saw into 

the roof and locate a purlin, then complete the head cut working back away from the 

fire. When making the head cut with construction, no rafters will be rolled as they are 
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parallel to the cut. Be sure to reach out far enough to reach over a rafter when making 

this cut. After the head cut, dice back toward the fire. In this situation, each dice cut 

will cross over the rafter. Be sure to roll the rafter and not cut through it. Space the dice 

cuts close enough together to create manageable panels for the hook firefighters to 

louver or pull. The final cut is the bottom skim cut along the fire side member the 

Sawyer is standing on, working back toward the egress.  

If the heat hole must be expanded, it is expanded along the structural member the 

Sawyer is operating from. During the process of cutting and opening the roof, the 

Sawyer must anticipate the need for expanding the opening early. When visible fire is 

seen in the cuts or heavy smoke is coming from the initial cuts, these are indicators for 

needing a larger opening. If these conditions exist, the Sawyer must remember that 

allowing the Lead Hook to open a cut section of roof could create a condition where 

fire through the opening would prevent the Sawyer from being able to expand the cut. 

It is imperative the Lead Hook wait until the Sawyer is at least one cut sequence ahead 

before opening the roof. The roof is opened starting with the cut section closest to the 

fire, working back toward the egress. Each panel is systematically louvered or removed 

by the hook firefighters, being careful not to step back off of the structural member the 

crew is working from. When the Sawyer and the hook firefighters need to pass each 

other, it must be done at intersections of beams and purlins. At these intersections, the 

hook firefighters can sound their way out onto the perpendicular member to allow the 

other team member to pass. When operating on a roof where all members must stay 

strictly on the structural members, the roof team choreography must be very precise. 

In order to build proficiency with ventilation practices on panelized roofs, the truck 

company must devote time to training and practicing the operation described above. 

Opening the Roof 

After cutting a panel for ventilation, if made of 

OSB or plywood sheets the panel can be 

louvered or completely removed. To increase 

efficiency and decrease the workload on the 

Hook, each panel will need a diagonal cut placed 

on the top/far side corner, referred to as a “dog 

ear.”  This dog ear will give the Hook the option 

to not only push down to louver but also create 

a purchase point to pull up on the panel.  



 

Chapter 3—Ventilation 

Louvering performed by either Hook, opens the roof after the Sawyer has finished their 

cuts. It can be used to effectively open a double or single rafter cut, and works best on 

roofs decked with sheet material. If the Sawyer fails to provide a dog ear in the corner 

of the panel, the hook can push down on one side of the panel and pull up on the 

other. If done properly, the panel will be vertical and remain nailed to the rafter or 

truss, allowing the maximum amount of heat and smoke to exit the building. To 

determine which end of the louver goes into the building and which end extends up 

you must size up wind & working area location. Caution should be taken to not 

disconnect the louvered piece of material from the rafter unless you intend on 

removing the material entirely and keep it on the roof deck. Dropping the material into 

the interior could cause injury to crews working below. Additionally, material can 

create an obstacle if it straddles rafters of the ceiling below making it difficult to make 

an opening into the room that is involved in fire. 

If the roof is decked with 2x4 or 2x6 tongue and 

groove lumber, (aka car decking) or “skip sheeted” 

with 1x4 or 1x6 materials, the “pull back” method of 

removing the decking is best performed. Skip 

sheeting can be found under shake shingles, tile, or in 

older homes pre 1950s, especially in non walkable 

pitch rooflines. Car decking is a common roof 

underlayment in older commercial settings often 

times in a beam and purlin roof system. The hook 

removes the material by hooking it and pulling back 

which should dislodge the nails in the material from 

the rafter or truss. This can be achieved by either 

sinking the tines of the rubbish hook into the 

material, ideally straddling the rafter on the far side 

of the panel, or by catching the edge of the material with the tines or pick of the axe 

and using a J like hooking motion to dislodge the panel or boards. This can be 

accomplished with a long hook or pick headed axe.  

DEFENSIVE CUT STRIPS 

As stated above, a heat hole’s purpose is to release heat and smoke from the building 

which will support offensive fire operations, strip ventilation is more defensive in 

nature. The focus of strip ventilation is to stop the lateral spread of fire within the 

structure. When done properly it can act as a fire break. To increase its effectiveness it  
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should be used in conjunction with a heat hole and have hose lines in place below. 

Communication with interior crews should occur before opening the strip ventilation 

hole. At times a well developed fire may self-ventilate and a heat hole is impractical or 

impossible. But a properly placed and executed defensive strip may control the lateral 

fire spread.  

A strip cut 2-3 feet wide should be made far enough in front of the advancing fire to 

allow adequate time to complete the operation. This is another example of “trading 

space for time.” Indicator holes cut by the sawyers can aid in the monitoring of the 

fire’s rate of spread and location at any given time. Additionally, the team can improve 

their chances of success if they take advantage of construction features such as the 

shape of the building, a firewall or even a beam or purlin in the roof framing to aid in 

smoke exiting the strip cut. Size up wind conditions so the wind is blowing from the 

trench toward the heat hole if possible. If time and resources allow, hose lines can also 

be of use on the roof to control fire and cool roof structures. 

The strip cut will be either with or against construction depending on the orientation of 

the smallest structural members in the roof framing system (rafter, trusses, purlins, 

etc.).  If the strip is cut parallel to the trusses or roof framing members it is said to be 

“with” construction. Conversely, if the strip is perpendicular to the members it is 

“against” construction. On rare occasions when the building’s construction changes 

direction, the strip cut may be both with and against. To further improve the chances 

for success, the roof team should consider dropping back ten feet or so and cutting 

another strip to augment the first one. 
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A defensive strip requires a lot of cutting and is best accomplished as a two-saw 

operation. To complete the following cut sequences, all four roof team members will 

be working. Generally, the officer will swap tools with the 2nd Hook who now becomes 

the additional Sawyer. The company officer retains Safety and communications but 

may assist as the 2nd saw as necessary. For the purpose of the following section, either 

Sawyer could perform the tasks designated here by “Saw 1” and “Saw 2”. As with all 

roof operations, the area must be thoroughly sounded ahead of the Sawyers. 

Strip WITH Construction 

When strip cutting with construction, the head cut and bottom cut will be made 

parallel to the structural members. Cut sections will be supported by a rafter or 

structural member running the length of the opening. This rafter must be located and 

rolled during each dice cut. If possible, the strip should be oriented to a large structural 

member such as a glue-lam beam. More specifically, creating the opening on the “hot 

side” of the beam (the side nearest the fire). As fire travels laterally along the ceiling, a 

large lam-beam can create a type of curtain effect, naturally directing the heat and 

products of combustion up and out of the opening. Lead Hook should sound and locate  

a beam or other structural member to work from. To start the cut sequence, Saw 1 

begins by standing on this beam and reaching out over one rafter and locating the 

second rafter toward the fire. Saw 1 then creates the head cut along the inside of this 

second rafter, from one load bearing wall to the other. As soon as Saw 1 is far enough 

ahead with the head cut, Saw 2 starts making L-shaped cuts to create the louverable or 

removable panels. L cuts are made by extending the bottom cut following the beam (or 

structural member the crew is working from) then turning the saw 90 degrees and 

dicing down from the head cut, rolling the center rafter and stopping at the beam. Saw 

2 will continue this repeating pattern of bottom cut, dice cut until assisted by Saw 1. 

Each dice cut should be spaced so as to create manageable sections to be pulled by the 

hook firefighters. Once Saw 1 has finished the head cut and reached the opposite wall, 

he/she will return to assist Saw 2. At this point, Saw 2 will proceed ahead creating only 

the dice cut at the appropriate spacing from the head cut down to the bottom cut. Saw 

1 will then follow, making the bottom cut, again with construction, and completing the 

sequence. Once all the cuts have been made, the officer will coordinate with interior 

crews before opening the roof. The hook firefighters will then go to work pulling the 

cut sections and removing them from the opening. 
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Strip AGAINST Construction 

When strip cutting against construction 

the head cut and bottom cut will be 

perpendicular to the structural members. 

Saw 1 will start the sequence by skim-

cutting the head cut from one load 

bearing wall to the other. If possible the 

head cut should be on the “hot side” of a 

beam or other larger structural member, 

3 to 4 feet in toward the fire. Saw 2 will 

start making L cuts, beginning with the 

bottom cut and alternate bottom cut / 

dice cut. For the bottom cut, Saw 2 will locate each rafter then turn and dice down the 

center of each rafter bay, between each rafter. This should result in cut panels each 

supported in the center by a rafter. With dice cuts placed between every rafter, the 

removable panel size is determined by the rafter spacing. 

HORIZONTAL VENTILATION 

Horizontal ventilation uses fans, hose streams or natural air currents to control the air 

inside a burning structure. The three basic methods of horizontal ventilation include 

hydraulic, positive pressure, and negative pressure ventilation. Of these three methods 

of horizontal ventilation, positive pressure ventilation is one of the most effective at 

removing smoke and heated gases from a structure after the fire is under control 

where vertical ventilation is not attainable.  

Unfortunately, positive pressure ventilation is commonly misunderstood and when 

improperly applied can create a dangerous situation in which civilian and firefighter 

lives are at increased risk. We can in effect create a wind driven fire with the use of our 

powerful fans if there is still active fire behavior. This can be avoided if firefighters 

develop an understanding of the basic principles, set-up, and influencing factors of 

positive pressure ventilation. 

The Basics 

Horizontal Ventilation is a great tool for the fire service and is the only choice for 

ventilating structure fires in multi-story buildings which do not involve the top floor or  
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attic space of the building. Knowing that smoke and fire will spread from high pressure 

to low pressure, and especially toward openings, ventilation teams must take caution 

to not vent behind an attack team. This mistake can make conditions behind the attack 

team worse and has been the cause of many injuries and deaths to firefighters and 

civilians. At the very least it will probably drive the attack team back until the 

ventilation profile of the building is adjusted or the attack team can overcome the BTUs 

produced with overwhelming fire streams.  

A coordinated effort between interior fire attack and vent crews on the outside of the 

building can result in a quick efficient attack to the seat of the fire. This method allows 

the interior nozzle to apply water to cool the atmosphere, environment and contents 

involved, allowing the smoke, heat, and steam that becomes pressurized to exit 

through a vent opening opposite the attack team that is created by the outside vent 

crew. Ideally this opening is a window in the fire room. 

Therefore, ventilation openings must be made with thoughtful consideration of the 

fire’s location and direction of spread, the attack team’s point of entry and path of 

travel, location of trapped occupants, and wind direction. 

Positive Pressure Ventilation as a Smoke Removal Tactic 

Residual smoke from a small fire often times is difficult to remove and positive pressure 

ventilation (PPV) is very effective at clearing relatively small buildings such as 

residences or apartments. After the fire is extinguished and the threat of starting a fan 

is minimized, the building can be pressurized with clean air from the exterior. The 

structure can then be cleared of smoke, room by room by opening and closing doors 

and windows systematically. In almost all cases beginning the ventilation efforts closest 

to the fan and working toward the farthest point is most efficient. It may be 

advantageous to use an electric fan for ventilation because carbon monoxide is a 

concern. Electric fans can also be used in smoke filled (oxygen starved) environments 

where gas fans would otherwise fail to operate. 

Large structures are very difficult to remove smoke from and PPV has limited success. 

While it is true that the larger volume fans or the use of multiple fans will increase its 

effectiveness, firefighters should understand that it will be a long operation. Utilize 

natural wind currents to augment efforts and greatly improve the operation. 
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Hydraulic Ventilation 

Hydraulic ventilation is a simple procedure that is normally performed by Engine 

companies operating from the interior of a structure. This tactic can be used to cool 

room temperatures and improve visibility after a fire is knocked down. The firefighter 

will have to clear a vent opening using a window or door. The straight stream can be 

directed in an “O” pattern taking caution of exposures or crews working on the exterior 

of the structure in the vicinity. If using a fog nozzle, set to a 30 degree fog pattern and 

position so that it covers about 2/3 of the opening. Heat and smoke are drawn by the 

“venture” effect with the stream and forced out of the structure.  

In summary, ventilation is a highly effective tactic that when performed in coordination 

with fire attack and search can lead to efficient fire ground operations. We remove the 

heat from the structure offering relief to both firefighters and victims, and increase 

visibility to aid with fast moving searches and locating the fire. In our haste we must 

remember to move safely and follow the guidance set forth in this chapter. These  

techniques have been found to be not only highly efficient but also focus on putting 

firefighters on the strongest members of the roof, walking over load bearing walls, 

hips, and valleys. Travelling the fire side wall will get eyes on fire behavior and 

progression. When checking the opposite side of the building for fire involvement, do 

not travel up and over a ridge in an involved area of the roof, choose load bearing walls 

in uninvolved areas to do so. These are one saw operations, although we bring two 

saws to the roof when possible for back up, there will only be one saw operating at a 

time while all other crew members are able to focus on crew safety and the changing 

environment. The company officer will be hands off and heads up, their primary 

purpose being, crew accountability and communication.  
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CHAPTER 4 OVERVIEW 

In the fire service, the term "forcible entry" is defined as the act of gaining entry into a 

building or occupancy via a door, window or even through a wall, by the use of 

force.  Forcible entry is a core function of Truck Company Operations and it is one of 

the most important tasks on a fire scene. The length of time it takes to deploy a hose 

line or begin searches on a fire scene often depends on the efficiency of the forcible 

entry team. 

Gaining access into buildings has always been a primary goal of the fire service and 

over the years building construction has changed and security measures have 

increased. However, the primary tools of forcible entry have stayed fairly 

constant.  Forcible entry usually consists of one firefighter or a two firefighter team 

and a set of “IRONS” the (flat head axe and Halligan tool). These are some of the most 

important and versatile tools of our trade. It requires skill and technique to force a 

door quickly, while also maintaining the integrity of the door. Once a firefighter has 

mastered the skills of using the Irons, most doors, even those that are well secured can 

be forced quickly. It is a simple matter of technique, leverage and mechanical 

advantage. 

KEY CONSIDERATIONS 

• Try before you pry – our goal is to get through the door as quickly and efficiently as 

possible while maintaining the integrity of the door. The best option will always be 

to simply open the door if it is unlocked. 

• Do not kick in doors – being a professional means knowing how to use your tools. 

Kicking doors can lead to firefighter injury and it wastes energy. It does not put the 

firefighter in an optimal position to size up the interior and control the door. It is a 

misuse of an opportunity to practice your skills and hone your craft. Some doors 

can easily be kicked in, but many cannot. You must be proficient to use the tools 

and techniques to force doors that cannot be kicked in. 

TOOLS AND EQUIPMENT 

Irons 

8 LB Flat Head Axe – primarily used as a striking tool to drive the Halligan. It can also 

be used as a wedge to capture progress when repositioning the Halligan. Standard 

handle length is 36 inches, and current models come with slots on each side of the 

blade for easy marrying with the Halligan. 
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Halligan Tool – the original Halligan tool (or Halligan bar) was developed by a member 

of the FDNY many years ago. It has gone through several revisions and there are still 

several different versions in use. We use the “Pro-Bar.” It is 30 inches long and weighs 

approximately 12 lbs. It has forks at one end, and the other end has an Adz that is 6 

inches long and 2 inches wide, plus a pike that is 5 inches long. It is a single piece of 

drop forged steel.  

Maintenance of Irons 

Proper maintenance of tools and equipment is the first step in tool safety. Tools should 

be inspected and cleaned on a regular basis. Always check for wear and damage. If 

equipment is found damaged it should be 

removed from service until repaired or 

replaced. Proper care of forcible entry tools 

will increase their serviceability. 

Metal Parts 

· Remove any dirt or rust with steel 

wool or grinder with brush attachment 

· Use a metal file or angle grinder with 

flap disc to maintain the proper profile 

and cutting edge 

· Do not keep the blade edge too sharp as this may cause it to chip when in use 

· Do not paint the metal parts, but keep them lightly oiled to keep from rusting 

· “Dress” the edges to keep square and free of burrs which may splinter off when 

striking the head of the tool 

Wood and Fiberglass Handles 

· Clean with soap and water; rinse and dry completely 

· Check for damage and sand off any splinters 

· Do not paint or varnish the handle – a small band of paint or brand may be 

used to identify the tool 

· Ensure the head of the tool is securely fastened 

 

New York Rood Hook (Halligan Hook) 

This tool is a six-foot, steel shaft hook, with a distinct shaped head and chisel end. 

These are primary “pulling tools” e.g. for pulling ceilings. For entry through outward 
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swinging doors, the steel shaft can be used to set the Halligan into a tight doorframe 

by “toeing” the chisel end and driving the Halligan with the shaft. It can also be used to 

increase leverage by “marrying” it to the Halligan. 

OPERATIONS 

Conventional Forcible Entry 

Entry Size Up 

Prior to forcing the door, it is important that the forcible entry team performs a rapid 

size up. This should start as you approach the door and continue at the door. Once at 

the door, always make sure you try before you pry using the toe and shoulder method 

by grabbing the door knob, pressing your shoulder into the door, and toe the bottom 

corner of the door on the knob/lock side. This gives you an up-close size up, checks for 

door flex, and gives you the ability to look for the following things: 

· Fire, smoke, and heat on the other side 

· Door and jamb construction: wood or metal, light or heavy door 

· Inward or outward opening door 

· Left or right hand opening door 

· Locks: key in the knob, deadbolts, side bolts, drop bars, etc. 

Door Control 

Forcible entry is ventilation! Have a plan for door control before you force the door. 

Closing the door after forcing limits the amount of air feeding the fire and allows time 

to mask up and make entry. Leaving the door open after forcing it, before you are 

ready to make entry, starts the clock on fire growth and creates a flow path that can 

draw fire to the entry point. 

Some texts teach to use a rope or hose strap to control the door. This is time 

consuming and impractical. It is better to use the Halligan or axe that is in your hand 

already to grab the back of the door. Hook the door with the tool while kneeling down 

to perform your interior size up.  The interior size up consists of Life, Fire, and Layout. 

· LIFE – Look for any victims in the normal paths of egress and sweep fully behind 

the door, ensuring you’ve made contact with the door jamb and wall behind 

the door 

· FIRE –The location of the fire room, heat conditions, smoke level and direction 

of travel 
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· LAYOUT – 

Location of 

stairs, halls, 

rooms and 

doorways. You 

could be the first 

person to see 

inside the 

building, make it 

count! Once the 

door is 

controlled and a 

quick interior 

size up is 

performed, pull the door closed and leave the tool on the ground between the 

frame and the door. This will prevent it from re-locking while still controlling 

the flow path. Now you can mask up quickly and prepare for entry. 

Communication 

To safely and effectively mitigate a high stress, unpredictable event, we must use 

standardized, predictable communication and techniques that allow firefighters to 

work together and predict each other’s actions. With this in mind, the firefighter 

holding the Halligan (regardless of rank) controls the operation and gives the 

commands. The Halligan firefighter should not be positioned between the tool and the 

door. Instead, they should be positioned on the opposite side in order to view the 

progress of the Halligan between the door and jamb and be in good position to force 

the door open rapidly when tool is fully “SET” by pushing the Halligan directly to the 

door in one fluid motion.  

Commands 

· “HIT” – The firefighter with the Halligan calls for the firefighter with the axe to 

swing and hit the Halligan every time they want a hit. Communication is critical, 

the axe firefighter does not hit unless commanded to but should anticipate the 

next command for faster and more fluid force. 

· “STOP” – Eye contact is a part of the communication. There are two times the 

Halligan firefighter makes eye contact with the axe firefighter: when the 

operation is ready to begin and when the STOP command is given. During the 

operation, the Halligan firefighter’s eyes should be focused on the working end 

Door control with tool Adz capturing back of door 
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of the tool as it works around the edge of the door, they shouldn’t be watching 

the axe firefighter while they swing the axe. The STOP command coupled with 

eye contact ensures the axe firefighter stops swinging the tool because the 

Halligan is either properly set and is ready to force or the Halligan needs to be 

repositioned.  

· “WEDGE” – Wedging is the process of capturing any progress/spread that has 

been made between the door and the frame with either the axe and or a wood/

aluminum door wedge. The Halligan firefighter will either call for this or do it 

themselves based on a one firefighter or two firefighter operation. Wedging 

should be done after force has been applied and maximum spread is created 

with the Halligan, before the Halligan is repositioned. 

Safe Hitting Techniques 

· Stance – The firefighter hitting should stay low and kneel, either on one knee 

(leg opposite the striking side in front) or on both knees, and in line with the 

shaft of the Halligan. Kneeling increases balance 

and power delivered and prevents injury by 

decreasing accidental misses. If kneeling isn’t 

possible, stay low in an athletic stance. 

· Hand Placement  

AXE: Keep your top hand about one hand width 

below the head of the tool on the handle, this will 

prevent injury in case of an over strike/miss, by 

allowing the handle to absorb the blow.  

HALLIGAN: Hold the Halligan in an over hand/

under hand position by placing the inside hand 

closest to the door/forks in an over hand grip 

and the outside hand near the adz in and 

under hand grip. Ensure your outside hand is 

choked in on the bar a little bit to prevent 

accidentally slipping a finger out over the adz 

and getting struck. The under hand position 

also naturally keeps the outside elbow tucked in 

closer to the body helping to prevent injury 

from it hanging out and getting struck. 

When pushing the Halligan to the door 

Forcing with open hands to prevent 

smashed fingers 
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forcefully, open up the hands flat instead of maintaining a grip around the bar 

to prevent your fingers from getting smashed between the bar and the door. 

This is essential when in the bevel to door position, but it creates good habits to 

do it in both bevel to door and bevel to jamb positions. 

· Cross your tools – Cross the head of the axe with the adz (perpendicular) not 

horizontal (parallel) with the adz for greater striking surface area. This also 

makes it less likely for the axe to skip off or miss the 

adz and strike the Halligan firefighter 

· Staying Married – Stay “married” by leaving the axe 

rested on the adz prior to the start of the 

operation, between and after each hit, and while 

the Halligan is being steered. This will allow for 

easier location and follow through of the hit. It also 

makes it easier to locate the adz in low to no 

visibility situations due to smoke or low light 

conditions. 

GAP - SET - FORCE 

GAP, SET, FORCE are the three basic steps to 

conventional forcible entry for inward and outward opening 

doors. Each step may have additional maneuvers, but once 

one understands the basic principles and sequence of these 

steps it is easy to follow and you will progress quickly 

through the steps. 

GAP – This is the process of using the adz to create a gap or 

purchase point between the door stop/jamb and the door. 

The toe-shoulder method helps create an initial gap to 

place the adz, you may have to start low or high on the door 

where there is more flex and then work your way as close to 

the locks as possible. The adz is designed to give you the most 

mechanical advantage (15:1) when you roll the adz opposite 

of the pike. All other positions with the Halligan provide a 

(5:1) mechanical advantage. Do not roll the adz toward the 

pike; this will decrease power/mechanical advantage and pull 

the adz off the door stop.  

Example of crossed tools in the 

“married” position 

“Set” head of forks 

“Set” head of adz 
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SET – This set up requires the most skill, and 

communication is paramount. This step involves 

working the fork or adz end of the tool into the gap 

that was created in the first step, generally this will 

require driving the tool into place by striking it with 

the axe. The Halligan is properly “SET” for an inward 

opening door when the crotch of the forks are even 

with the door stop. On an outward opening door, 

the adz is “SET” when it’s buried to the head and 

the adz is wrapped around on the back side of the 

door. If the tool is not fully set it is highly likely the 

tool will pop out of the gap during the force and the 

process will have to be started over.  

FORCE – Once the Halligan is properly set, the 

Halligan is forcefully pushed towards the door for 

an inward opening door or pushed away from the 

door on an outward opening door, resulting in the 

door being forced open. Apply pressure to the end 

of the tool when forcing to gain the full mechanical 

advantage of the tool. Force in a pushing position over pulling as to maintain more 

balance and body control. 

Inward Opening Door Techniques 

Conventional Forcible Entry can be accomplished with one or two firefighters.  The 

progression is largely the same either way.  

Gapping - Adz 

After sizing up the door, the Halligan firefighter 

begins by gapping the door with the top of the 

adz placed flat on the door between the door 

and jamb.  The goal is to be approximately 6 

inches above or below the lock or between the 

locks if there are two.  You may have to start 

lower or higher on the door where there is 

more flex.  Roll the adz away from the pike to 

apply pressure and create spread.  A poorly 

secured door may force at this point, if not, 

secure your progress with a wedge or the axe.  If the 

Adz fully set in outward swinging door, 

applying pressure at end of tool for max 

mechanical advantage with firefighter 

ready to FORCE in stable “pushing posi-

tion.” 

Adz in “tripod” position 



 

Chapter 4—Forcible Entry 

gap is large enough, you can insert the adz all the way behind the door jamb and 

repeat the gapping motion to further weaken the door or make the gap larger.  Then 

proceed with the clearing motion by pushing the Halligan forcefully toward the door.  

This clearing motion can be done with the adz on the back of the jamb, or in a “tripod” 

position with the adz and pike each behind the jamb, this clearing motion with the adz 

or tripod creates the most spread possible with the Halligan.  Remember to capture 

progress with the axe or a wedge before any repositioning.  

Note: If additional spread is needed, use your door wedge or the axe blade and place it 

between the door and the Halligan. This will increase the spread by the width of the 

axe blade or wedge. 

Two Firefighters – Forks 

If the door did not get cleared by gapping with the adz, switch to the forks.  Place the 

forks of the Halligan approximately 6 inches above or below the lock, or between two 

locks.  Use the bevel to door or bevel to jamb configuration. 

 

 

 

 

 

 

 

 

 

 

 

The Halligan firefighter will apply outward pressure on the tool while the axe firefighter 

strikes the Halligan on command.  The goal is to steer the fork end of the Halligan 

around the door jamb. The Halligan should begin practically parallel with the door with 

the tip of the forks at the jamb, then end nearly perpendicular to the door as the forks 

are being hit in and around the edge of the door. Take caution to not drive the forks 

into the jamb or “skin” the back side of the door.  When the tool is set, force the door 

Bevel to Door – More leverage; 
harder to set; ideal with a good 
gap or loose door. 

Bevel to Jamb – Less leverage; easier to 
set; good for tight doors as the curve of the 
fork follows the shape of the door. 
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by pushing the Halligan toward the door. If the bevel is toward the jamb, capture 

progress by wedging with the axe, rotate the Halligan, then force again with the bevel 

to the door. This will provide more spread. The axe firefighter should continue to 

capture progress by wedging.  The Halligan firefighter should now be able to use the 

adz end or tripod to finish clearing the door.  Be prepared for the door to force open at 

any time during the progression, it may blow open sooner than expected.  When it 

does, simply control the door with the Halligan, perform your interior size up (Life, Fire, 

Layout), then close the door and prepare for entry. 

One Firefighter – Forks 

The progression is the same as with two firefighters.  Begin by gapping with the adz 

and progress to the forks if needed.  The difference with one firefighter is that you will 

have to hold the Halligan with one hand and use the axe to strike with the 

other.  Listed below are three techniques to accomplish this.  Typically, you should 

start with the bevel to the jamb as it will be easier to set the tool by yourself. 

 Swing from the Hips – Choke down on the head of the axe and place the end of the 

handle horizontal to the hip, tucking the handle under your arm and using your elbow 

to keep it in place. 

Top of the Axe – Use the top or head of the axe to hit the Halligan like a battering ram. 

Swinging from the hips with the axe 

tucked under arm 

Crossing tools, striking with the axe 

handle between knees 
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Hand to Hand – Assume a kneeling position. Slide the Halligan hand out on the bar 

next to the head of the adz. Place the axe handle between the knees. With one hand 

on the Halligan and the other on the axe (choked up toward the head), pivot the axe 

between your knees and hit the Halligan; meeting hand to hand. This makes it easier to 

locate and hit the Halligan especially if fatigued or smoke conditions are forcing you to 

stay low in the doorway.  

Baseball Bat Swing – Wood Jambs 

If the door you are forcing has a wood jamb, the gapping technique may not work as 

well since wood tends to splinter and break apart (especially if it is a two piece jamb 

that is nailed or glued together). The firefighter will hold the fork end of the Halligan 

like the handle of a baseball bat and drive the pike into the door jamb just above or 

below the lock.  Try to set the pike as close to the door as possible to weaken the lock 

by splitting the jamb. Once set, use a forceful, explosive motion, down and inward 

toward the door to force it.  If the door doesn’t open all the way, capture progress with 

a wedge or the axe and proceed with the adz or fork. If there is not sufficient room for 

swinging the Halligan, the pike can also be hit into the jamb with the axe.  Once it is 

set, proceed as normal with an explosive, forceful move toward the door. 

Outward Opening Door Techniques 

Outward opening doors are often found on commercial buildings, particularly in the 

rear of the building.  They have potential to be solid doors that are well secured.  They 

may have key in the knob locks, slide locks, deadbolts, multiple locks, panic hardware 

and/or drop bars. The hinges will be visible on outward opening doors. Many times 

firefighters see the exposed hinges and believe that attacking them will be the quickest 

option for making entry.  This is generally untrue.  The hinges on these doors are 

generally made of thicker gauge steel and are quite difficult to pull off with 

conventional tools (the irons). One would have to defeat all the hinges (typically three).  

This would be like defeating three separate locks on the knob side. Once the door is off 

the hinges and opening, you lose the ability to control the door easily in regards to flow 

path and ventilation. As a general rule, ignore the hinges and attempt conventional 

forcible entry on the lock side first. 

When forcing an outward door, the goal is to get the Halligan set on the backside of 

the door. Most often, the best option is using the adz end. Using the adz puts the 

Halligan in the best position to force the door once the tool is set, as the adz provides a 

greater mechanical advantage for forcing.  This requires steering the tool between the 

door and the stop on the backside.  The stop is not visible like it is with inward 

swinging doors so the firefighter must pay careful attention to how deep the tool is 
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being driven and applying the correct pressure to steer the tool around the edge of the 

door correctly.  Standard doors are approximately 1 3/4 inches thick.  Typically, the 

tool should be driven into that depth and then pressure applied to the fork end of 

Halligan, out and away from the door to steer the tool around the stop.  Take caution 

not to drive the Halligan too deep.  If the Halligan is hit into the stop too many times, it 

can cause mushrooming of the stop and create a lip against the door.  Also, the 

Halligan can be hit into a hollow stop, preventing the Halligan from getting behind the 

door. 

Two Firefighters 

· Gap – The Halligan firefighter places the adz between the door and frame with 

the bar parallel to the door and tip of the forks against the door. On command, 

the axe firefighter will strike the head 

of the Halligan until it contacts the 

stop (approximately 1 3/4 

inches).  The Halligan firefighter will 

then rock the tool up and down, 

rolling the adz and using maximum 

mechanical advantage to spread or 

crush the door away from the frame. 

· Set – The Halligan firefighter will pull 

out on the forks end of the tool while 

commanding the axe firefighter to 

HIT the head of the adz.  This will 

allow them to drive the adz into the 

gap and steer the end around the 

door stop and capture the back side 

of the door.  The tool is set when the 

adz is buried to the neck behind the 

door. 

· Force – The Halligan firefighter will pull out and away from the door by the fork 

end of the tool.  Then, the firefighter can position themselves between the tool 

and the door and push the Halligan away from the door applying force to the 

door prying the lock out of the keeper.  If needed, the axe firefighter can assist 

pushing on the Halligan. 
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One Firefighter 

The progression is the same as with two firefighters.  The difference is that the one 

firefighter must strike with one hand on the axe while they maintain the other hand on 

the Halligan, pulling outward to steer the adz around the door stop to the back of the 

door.  The lone firefighter can use the “Swing from the Hips” or “Top of the Axe” 

method as described in the inward opening door section. 

Tight Door/Gap Options 

Axe Blade – The blade of the axe is thinner than the adz and it can act as a wedge. 

Place the blade of the axe in the gap between the door and the frame.  Hit it with the 

Halligan and drive it into the gap. This should create enough space to insert the adz of 

the Halligan.  

Baseball Bat Swing – Hold the Halligan at the fork end and swing it like a baseball bat 

making contact with the door approximately three to five inches from the gap of the 

door and frame.  The back of the adz should make contact.  This will put a dent in the 

door causing the edge of the door to move away from the frame creating a gap, 

enough to create a purchase for the adz.  

Wedge – If you have a metal forcible entry wedge (like an 8 wedge), place this into the 

gap and strike it with the axe or Halligan.  Drive it into the gap until it hits the stop.  

You should then be able to insert the adz into the gap similar to the axe blade method 

described above.  

 

 

 

 

 

 

 

Drop Bars 

Outward swinging doors on commercial buildings are sometimes secured by drop 

bars.  These are usually identified on size up by two or more sets of bolts through the 

door about halfway up. If this is seen, proceed with conventional forcible entry as 

normal because it’s possible the drop bar is not in place.  If it is, you will still create a  

Aluminum “8 wedge” Aluminum “8 wedge” 
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gap and will begin to weaken the brackets.  If the drop 

bar is in place, attack the bolts holding the bracket 

nearest to the knob side first.  Do this by driving the 

pike through the skin of the door above and below the 

bolt. Then place the adz directly on the bolt and drive it 

through the door.  This will weaken the bracket holding 

the drop bar and hopefully cause it to fail.  Do this first 

with the set of bolts nearest the knob and then go back 

to attempting to force the door.  If there is enough gap 

created, you can attempt to knock the drop bar up and 

out of the way with the handle of the axe or a Roof 

Hook.  If the door still does not open, repeat the steps 

of driving the bolts through the door with the next 

set.  This should weaken the drop bar brackets to the 

point where the bar falls on its own or can be easily 

knocked off. If there is quick access to a circular saw, 

the heads of the bolts can be shaved off by angling the 

blade just behind the head of the bolt to shear off the 

head. 

New York Roof Hook 

The New York Hook can be used to hit with, maintain a 

purchase, or for additional leverage. 

· Hitting – If alone with a roof hook and Halligan, 

but no axe, place the adz in the gap between 

the door and frame and hold it with one hand. 

Place the hook on the ground with the shaft 

vertical, toe the hook to the door, hold the shaft 

above the height of Halligan and slam/drive the 

shaft of the hook into the Halligan. (Note: This 

does not work with the foam cover on the shaft). This is not ideal because the 

hook is light weight and not much force is delivered with the hit. A second 

firefighter available to hit with an axe or another Halligan are better options. · 

 Additional Leverage – The hook can be used to increase leverage by hooking 

the chisel end behind the pike of the Halligan, with adz in gap, then catch the 

forks with the shaft of the roof hook and pry out.  

Bolt heads on exterior of door indi-

cating presence of drop bar 

Interior view of door showing ac-

cessory locks 
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· Maintaining a Purchase/Assisting 

with Forcing – It may be necessary 

to start low on the door and 

“walk” up to the locks. The gap can 

be maintained with the chisel end 

of the roof hook, alternating the 

position of the Halligan and roof 

hook back and forth while 

maintaining the gap with each tool 

in order to allow you to progress 

up to the locks.  One firefighter can 

do this by resting the shaft of the 

Roof Hook on their hip. 

· Married Halligans – A second 

Halligan can be used for additional 

leverage by joining the fork ends 

together to create a longer bar. 

Low or No Visibility 

Situations with low or no visibility require alternate methods for striking the Halligan 

with the ax.  

· Hand to Hand – Both firefighters assume a kneeling position. The Halligan 

firefighter slides both hands down near the forks.  The axe firefighter puts one 

hand on the shaft of the adz end of the Halligan and one on just below the 

head of the axe, same as the one firefighter technique. The axe firefighter then 

places the axe between their knees and pivots the axe to hit the Halligan.  The 

Halligan firefighter continues to steer the tool around the door jamb and still 

calls out the commands.  The hand to hand technique can also be used in a 

standing position.  If standing, use the top of the axe to strike the Halligan like 

a battering ram. 

· Double Tap – This technique is used to make sure you are keeping the tools 

married when doing conventional forcible entry. When a HIT is called for by the 

Halligan firefighter, the axe firefighter taps the Halligan with the axe quickly 

before striking.  This lets the Halligan firefighter know the hit is coming and 

also reinforces the location of the Halligan to the firefighter striking with the 

axe. 
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Limited Access/Dead End Hallway/Bottom of the Stairs 

Some scenarios and building construction 

features present difficult challenges for forcible 

entry.  When access around the door is limited, 

the firefighters must adapt to the situation and 

alter the positions and techniques used.  Also, 

the Halligan firefighter may have to position 

themselves between the tool and the door. The 

techniques used in these scenarios often do not 

produce the same amount of force and full 

swings like in the open.  Therefore, it is 

recommended to start with bevel to the door to 

make the initial setting of the Halligan easier. 

Shoulder of Forks – The Halligan firefighter will 

be positioned at the end of the tool with hands 

on the pike and the adz.  The axe firefighter will 

strike by sliding the head of the axe along the 

top of the Halligan and striking the squared off 

shoulder of the forked end.  This can also be 

done by one firefighter by holding the Halligan against 

your hip.  The firefighter then slides the axe along the 

top of the Halligan, striking the shoulder of the fork 

with the top of the axe head.  

Top of the Axe/Inverted Handle – Using the top of 

the axe like a battering ram or inverting the handle 

and swinging the axe upside down are an option to 

consider when working at the bottom of a staircase 

with limited space and the axe firefighter is 

standing higher up than the Halligan firefighter.  

As a professional firefighter, it is your responsibility 

to become an expert with the techniques and tools 

of forcible entry.  Most doors that we will 

encounter can be defeated by skilled firefighters 

using the irons and proper conventional forcible 

entry methods. 

Halligan FF watching forks, axe FF 

keeping tools crossed. Axe handle up 

do to confined space. 

Sliding the axe down the shaft of the Halligan 

and striking the shoulders of the forks 
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CHAPTER 5 OVERVIEW 

Laddering operations are a core responsibility of truck companies. It is an expectation 

that firefighters assigned to truck companies be highly motivated to become experts in 

ladder carries and raises. Therefore, truck company members are expected to be adept 

at selecting the right ladder for the job. Size-up of the incident is critical to ladder 

choice and its needed location. Many times, more than one ladder is needed requiring 

the firefighter to prioritize the order in which ladders are deployed.  

Consideration must be given to the indicated use of each ladder because it will impact 

the order and location of its placement. As an example, firefighter access for fire 

control or search operations must get priority over other tasks such as attic inspection 

or egress. Depending on the occupancy, the incident commander may need to allocate 

significant resources to laddering a building to cover access, emergency egress, 

occupant removal, ventilation, and checking for fire extension  

This chapter will focus on ladder choice and priority. Specific carries and raises of each 

ladder are best covered by Individual Performances Standards (IPS) and Company 

Performance Standards (CPS). These standards shall be a valuable resource for 

company officers and members to test competency. IPSs and CPSs also provide a 

platform to give structured company training to crews, recruits, and probationary 

firefighters. 

To establish truck company proficiency with ladders, nothing is more important than 

having an operation. Developing an operation requires having a “Plan A” and training 

to execute that plan. This chapter will outline fireground laddering priorities, ladder 

selection, and ladder placement. A truck company can follow these guidelines to 

minimize the variables and create their operation, thus promoting safety and efficiency 

on the fireground. 

KEY CONSIDERATIONS 

Size-up 

· What is the building height and occupancy type? 

· What are the intended or potential functions for ladders at an incident? 

· Are there fire escapes present and is the building occupied? 

· Are there apparatus access limitations? 

· How many sides of the structure are accessible by aerial ladder? 

· What is the fire’s location and where is it going? 
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· Where are the collapse zones? 

· Are topographical considerations present? (Slope or landscaping?) 

· Are compartments accessible for ground ladder removal? 

PRIORITIZING GROUND LADDER OPERATIONS 

Incident strategy, tactics, and size-up will dictate how, when, and where ground 

ladders are placed. There are some general rules for prioritizing the order of ladder 

placement. Keep in mind that the following laddering priorities can and sometimes will 

be accomplished simultaneously by multiple companies. 

Priority 1: Ladder for Imminent Rescue Needs 

Upon arrival, placement of ladders for the rescue of immediately endangered 

occupants must be addressed or ruled out. 

Priority 2: Ladder for Primary Fireground Objectives 

After laddering for any imminent rescue needs, the next priority is to facilitate the 

primary objectives on the fireground. This includes placement of ladders for fire attack, 

ventilation, and search. The trucks order of arrival on scene or assignment from 

command may dictate specifically which of these objectives is to be accomplished.  

Priority 3: Ladder for Anticipated or Emergency Needs 

The third priority is to place as many ladders as possible to address anticipated or 

emergency needs before they arise. These needs could include firefighter access or 

egress, firefighter or victim rescue, or any other fireground tasks that would require 

the use of a ladder. Ideally, a ladder would be placed at every window, balcony, railing, 

and other potentially access or egress points. Utilizing as many ladders as possible at 

an incident will increase a firefighter’s chance of escape if necessary and ladders will be 

more readily accessible for rescuing victims. When placing ladders for anticipated 

needs, the exact use of the ladder may not yet be known. Ladders should be placed in 

such a way that they can facilitate as many of the above needs as possible. In most 

cases, a ladder thrown at a shallow angle to the sill or railing will allow for access or 

egress, as well as a potential rescue.  

 LADDER CHOICE AND PLACEMENT PER TACTICAL OBJECTIVE 

The following guidelines are intended to assist the firefighter in choosing the right 

ladder for the job and include placement consideration for each ladder’s intended use. 

These guidelines shall not deter a firefighter from thinking and prioritizing laddering as 
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the incident dictates. Finally, these guidelines shall not supersede an incident 

commander’s orders with respect to laddering.  

Laddering for Rescue 

Placing ladders to accomplish imminent rescue of trapped victims shall take 

precedence over other ladder tasks. When placing ground ladders to windows for 

imminent rescue or potential rescue, the positioning of the ladder is the same. The tip 

should be placed at or just below the window sill. If the window is large enough to 

allow a person to exit the window with the ladder on the sill, the ladder should be 

placed at the sill.  It should be positioned against the side of the window frame to limit 

lateral movement. For small windows which limit a person’s access, the ladder can be 

placed just below the sill to allow full use of the available area. Just below the sill 

means exactly that. A ladder placed even a few inches below the sill is too low. It will 

be difficult to access from the interior. In some cases the window may be very large 

and can accommodate the ladder being extended into the window and still allow 

plenty of room for the person to exit. In such cases, the person will benefit from being 

able to grasp the ladder while climbing through the window.  Instances where the 

rescue of a person which is unable to assist is needed, the tip of the ladder shall be 

placed at or just below the window sill regardless of the size of the window and to the 

center of the window.  

When placing ground ladders to balconies or fire escapes for rescue, they shall ideally 

be placed in one of two configurations. Balconies which protrude from the building 

face shall be laddered with the tip against the building wall, next to the balcony end, 

and with 2-3 rungs above the railing. Balconies which are flush with the building face 

shall have ladders placed to the balcony railing with a minimum of 2-3 rungs above the 

railing and against the side wall of the building to limit lateral movement of the ladder. 

Remember when laddering windows for rescue, adjusting the climbing angle takes a 

back seat to proper tip placement. Choosing the right ladder for rescue is predicated 

on size-up and ladder availability. Size-up will identify construction features of the 

building and help the firefighter establish where the ladder is needed. In cases where 

the ideal ladder for the job is already in use, the firefighter may need to choose a 

different ladder. 

· For second story residential windows, a 14 or 16 foot straight ladder (or roofer) 

will typically work well. A 20 or 24 foot extension will also work. A 35 foot 

extension ladder can be used but it should be the last choice due to crew 

requirements. 
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· For third story residential windows, a 24 or 28, or a 35 foot extension ladder 

will be needed. Even a 20 foot straight ladder will usually come up a little short 

for these applications. 

· For commercial building applications, window heights can vary considerably. 

Firefighters are encouraged to get out in the community and perform building 

surveys, paying close attention to window heights and discuss ladder options. 

For second story commercial windows, it is usually prudent to take a 20 foot 

straight ladder or a 24 or 28 foot extension ladder. For third story commercial 

windows, a 28 or 35 foot extension ladder will usually be required. 

· For balconies, the railing heights are similar to window heights for any given 

story. Accordingly, similar ladders can be chosen for this task as for window 

rescue.  

LADDERING FOR FIRE ATTACK AND SEARCH 

After imminent rescues are addressed or ruled out, laddering for firefighter access (as 

needed for fire attack and search) must be accomplished. Firefighter access for these 

purposes shall take precedence over potential or future rescue needs because, until a 

proper sized hose line is stretched and operating, we really haven’t done anything to 

positively affect the situation. Normally stretching hose lines is done through the 

interior stairs to upper floors. Sometimes the staircase is difficult to locate or 

compromised by fire and ladder access is needed. Other times the staircase is needed 

for occupant removal or is too far from the fire to be practical.  

Communication with attack teams and incident command is critical when establishing 

a point of access for fire attack and search operations. Improper ventilation can greatly 

affect fire behavior so all members operating on the fireground must know where the 

fire attack is initiated from. 

If ladders are needed for access to upper floors, firefighters can follow the same 

general guidelines for choosing ladders as noted in the rescue section. Since access will 

be through windows and balconies, the same ladder raises and techniques applied 

during rescue operations also apply for access operations.  

LADDERING FOR FIREFIGHTER EMERGENCY EGRESS 

Positioning ground ladders for emergency firefighter egress is essential. This task is 

ideal for a RIT team. When placed, the location of these ladders should be announced 

to crews operating in the building. These ladders may be needed for emergency egress 
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and sometimes window bailout techniques, their angle should be set very low. Angles 

as low as 45 degrees can benefit a firefighter when sliding out a window head first. 

LADDERING FOR VENTILATION 

A primary function of the truck company is to support fire attack and search efforts by 

providing ventilation. Laddering for ventilation should ideally occur simultaneously to 

making access for fire attack and search by respectively assigned companies. 

Proper laddering of the building to perform ventilation will increase the efficacy of the 

operation and provide for safety. Improper laddering can lead to safety concerns or 

injuries as well as slowing down the operation. When the truck company is assigned 

ventilation, multiple ladders will be used to safely and effectively accomplish the 

objective. The following is a guideline for ladder usage during the various types of 

ventilation operations. 

VERTICAL VENTILATION 

Primary Ladder 

In a vertical ventilation operation, the primary ladder is the main ladder used by the 

truck company for roof access. The term primary ladder is typically associated with 

vertical ventilation or exterior roof operations because these are scenarios where a 

secondary ladder is also warranted (see below). Since each truck company is 

responsible for completing their own assigned task or objective, each company will 

throw their primary ladder. 

Primary Ladder Selection 

It is imperative that the truck company chooses the appropriate ladder for use as the 

primary ladder. Regardless of number of stories, the aerial should be the first 

consideration for use as the primary ladder. The aerial is the strongest, safest, and 

longest one-person ladder on the fireground. With tiller drawn aerials there is no 

significant time difference between throwing a ground ladder and placing the aerial. 

When it is not possible to use the aerial, the most appropriate ground ladder should be 

selected to serve as the company’s primary ladder. If a ground ladder is to be used, 

choose one tall enough to allow for at least 3-5 rungs above the roof line. Do not limit 

the rungs above the eye line. Five or more will give team members a better visual of 

the ladder’s location and provide safety for climbing off and on the ladder. 
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Primary Ladder – Placement 

When placing the primary ladder, plan to ladder the uninvolved part of the building 

and travel toward the involved area. Corner placement facilitates travel in two 

directions along load-bearing walls. Laddering the uninvolved area provides the safest 

path of travel to the ventilation location. This placement will allow the roof team to 

monitor progression of the fire and trade space for time as needed, minimizing the 

potential for the fire to come between the crew and their path of egress. The only 

exception to this rule is the placement of a primary ladder for a steep pitch or non-

walkable roof. In this situation, traversing the roof via a load-bearing wall is not 

possible. The ladder must be thrown to the involved area to facilitate a ventilation cut 

over the fire. In these non-walkable roof situations, attempts should be made to place 

the primary ladder close to corners, hips, or gables as these areas of increased 

structural integrity compared to those areas of roof with large, open spans. Corners 

are the strongest part of the building and the least prone to collapse. Avoid ladder 

placement over windows or doors if possible. In summary, “ladder the offside corner 

and travel the fire side wall.” – The West Coast Offense 

Secondary Ladder 

As a general rule, each fireground company is responsible for completing their own 

assignment and doing so while reasonably providing for their own safety. For vertical 

ventilation or roof operations, it is prudent to throw an additional ground ladder to 

have as a backup in case something doesn’t go as planned. This ladder would be 

referred to as the secondary ladder. Each truck company should provide for their 

safety by throwing their own secondary ladder. 

Secondary Ladder Selection 

The secondary ladder will be a ground ladder that is long enough to allow for at least 3-

5 rungs above the roofline. Once again, do not limit the rungs above the eve line. 

Secondary Ladder – Placement  

Typically, throwing the secondary ladder between the primary ladder and the fire 

objective will be the best placement option. This placement provides an emergency 

egress option along with the path of travel. Remember, the path of travel from the 

primary ladder to the objective will also be the path of retreat once the assignment is 

completed. If a hasty retreat or evacuation becomes necessary, the roof team will 

encounter the secondary ladder while traveling back along their initial path toward the 

primary ladder. 
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On an extended roof operation, the roof team could find themselves in need of more 

tools or equipment. A secondary ladder placed between the primary ladder and the 

fire objective may allow for this equipment to be accessed more readily without having 

to travel all the way back to the primary ladder.  

As a general guideline, on larger buildings, place the secondary ladder on the fire side 

wall halfway between the primary ladder and the fire location. On smaller buildings, 

sometimes there is not a good placement option between the primary ladder and the 

fire objective. In these situations, place the secondary ladder on an opposite corner 

from the primary ladder. If the longest available ground ladder isn’t tall enough to 

reach the roofline, the secondary ladder should be thrown to a corner on the A side of 

the building, to the fire floor, or as high as it will reach.  

Second-due trucks: does another truck count as the secondary ladder? 

On most major incidents, there will be a second truck that will augment roof 

operations or assist with other tasks. The second truck may spot on an adjacent corner 

or a different location depending on their assignment and size-up. Having this second 

truck may mean there is another available access and egress point for crews and 

equipment. But there are too many variables to rely on the second truck’s placement 

location if something were to go wrong. In most cases, the first company would need 

to travel a path other than their initially sounded path of travel in order to reach the 

second truck’s aerial. In an emergent situation, traveling an un-sounded roof could 

significantly delay roof evacuation. It is much more efficient to fall back to a correctly 

placed secondary ladder than to sound a new path to another truck’s aerial.  

Each truck on the fireground will have their own assignment per Incident Command. 

Each truck will need to position their aerial and/or ground ladders to accomplish their 

own assignment. The second-due truck’s ladder placement may not be useful to the 

first due truck company as a secondary means of egress. For these reasons, each truck 

should always throw their own secondary ladder.  

ROOF LADDERS 

Roof ladders are used to distribute weight and provide traction while operating on non

-walkable roofs. A roof is referred to as non-walkable if it is either: too steep, or has 

other characteristics that make it unsafe for walking. A roof pitch of 6/12 or greater 

would typically be considered non-walkable. These steep pitches are found most often 

in residential construction though there are exceptions like churches and lodge-style 

buildings. In addition to roof pitch, environmental factors such as snow, ice, moss, or 

certain roofing materials like cedar shake or tile can also constitute a non-walkable 
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roof. Anytime a crew is working on a non-walkable roof, at least one roof ladder will be 

used.  

Roof Ladder – Selection 

The primary criteria for choosing the correct roof ladder is assuring it is long enough to 

span the distance from the ridge to the eve. A roof ladder is distinguished from a 

straight ladder by the addition of roof hooks at one or both ends. These hooks can be 

rotated out 90 degrees for the purpose of hooking over the ridge of a roof. “Double-

ended” roof ladders have both hooks and spurs at each end, making them versatile for 

use as either a straight ladder or as a roofer. 

Roof Ladder – Placement 

When working on a non-walkable roof, the most significant placement consideration 

for the roof ladder is that it should be as close as possible to the fire objective. The 

ventilation opening will be cut from the roof ladder(s). Structural characteristics that 

can add ease and safety to the operation are hips, valleys, and corners. All of these 

areas have more structural integrity than the longer roof spans.  

Parapet Ladders 

Parapet ladders are simply roof ladders functionally used to negotiate a parapet from 

the primary ladder (typically the aerial). The use of a parapet ladder is indicated when 

a roof parapet is too tall to step down from safely. Parapet ladders are used by placing 

the parapet ladder spurs on the roof surface on the inside of the parapet and directly 

next to one of the rails of the aerial ladder. In non-emergent situations, take caution to 

not puncture the roof membrane (if present) when placing and moving on the parapet 

ladder.  

HORIZONTAL VENTILATION 

Ladders are often used to reach windows above the ground floor for horizontal 

ventilation. Ladders should be thrown next to and above the window on the leeward 

side. This is the safest area to work from when using a hook to break the window glass. 

By working above the window instead of below it, broken glass will not fall on the 

firefighter taking out the glass. By working on the leeward side, the firefighter is far 

less likely to have fire, smoke, and products of combustion blown onto them as the 

glass is removed. Should access into the structure be needed after venting, the ladder 

can be moved. During Vent Enter Search operations, the ladder should be positioned 

below the sill. 
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If a ladder is used to horizontally ventilate with a gable cut, the ladder should be placed 

at a shallow working angle near the bottom cut of the triangular ventilation opening.  

LADDERING CONSTANTS FOR ALL SCENARIOS 

· Consider the aerial first 

· Place as many ladders as possible on the fireground 

· Minimum of two ladders per company for roof operations 

· Always clear overhead obstructions, particularly energized lines and service 

drops 

· Heel ladders from the outside 

· Place ladders with a minimum of 3-5 rungs above roof lines 

· For two-or-more person carries or throws, the firefighter at the heel is in 

charge of the operation 

· Communicate ladder locations to interior crews 

· Avoid ladder placement over ground floor entry/exit points 

· Ladder corners, hips, valleys, and areas of high structural integrity for roof 

operations 

· Ladder windows, balconies, and railings on floors above ground level for access, 

egress, and rescue 

· Choose ladders long enough to facilitate appropriate climbing angles 

· Per OHSA, ladders must be thrown in the fly-out position as recommended by 

the manufacturer. However, ladders can be used in the fly-in position during 

emergencies and real-time simulations as needed 
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CHAPTER 6 OVERVIEW 

Clackamas Fire District #1’s primary mission is to save lives.  The best lifesaving tactic 

on the fireground, is executed with a priority on an early primary search, interior fire 

attack, and coordinated ventilation.  This chapter will cover the foundation of Rescue 

and Search on the fireground. 

THEM 

Every year approximately 3,000 

civilians die inside structure fires.  

We are their last and only hope. 

When we respond ,“their 

emergency is our emergency”.   

From January 1, 2008 to 

December 31, 2020: There were 

12 Line of Duty Deaths (LODDs) 

while performing residential 

search.  Of those structure fires 

with LODDs , there were two 

civilian deaths and over 25 

civilians rescued.  One LODD while performing a rescue (This was a ground ladder 

rescue).  Zero LODDs while performing residential search initiated from a window . No 

LODDs while performing search in a “vacant” residential structure.  (NIOSH/FEMA) 

Where are the victims being located (see chart below)?  According to  NFPA & 

www.FirefighterRescueSurvey.com, victim locations are as follows: 

42% Bedrooms 

17% Family Room 

11.5% Hallway 

42% Room Adjacent to 

Fire 

23% Room of Origin 

36% Trying to Escape 
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Who is Locating Fire Victims (Source: www.FirefighterRescueSurvey.com)  

• 25% of victims were located by Fire Attack, with a 59% survival rate.                                                                 

• 58% of victims were located by Primary Search with a 62% survival rate. 

Time is of the Essence  

Victim survival rate drops 10% every 60 seconds between cardiac arrest and CPR. 

Survival rate of fire victims vs. Time to victim once on scene. 

• 66% survival rate when located within 2 minutes 

• 36% survival rate when located within 6-8 minutes 

By reducing our time to the interior, we effectively increase our civilians' survival 

chances. 

• We set up our turnouts for fire, after every run.                                                                          

Setting up our gear, keeps our gear together and gives us order.  We can pick 

up our bunkers and throw them in the cab for an EMS run in seconds.  If we 

stow them in the cab and need them for a fire run, it increases our turnout 

times in critical moments. 

• Set our radio to OPS 26 (the working fire channel) with the scan off                                         

When tapped out to a fire, having our radio on the working OPS channel and 

not on scan, reduces the chances of missing radio traffic for an assignment 

when transitioning from the apparatus to the fireground and allows us to get 

to work.  

• The Fire District has a 90 second turn out standard, our company pride can 

take us to 60 seconds turned out with wheels rolling.                                                                   

These critical seconds can take us from third due to first due.   More 

importantly, reduces the size of fire on our arrival and increases the survival 

rate of our civilians. 

• Mask up with gloves on, under 20 seconds.                                                                  

Mask up with your crew everyday, for time.  Get off the apparatus with fire 

gloves on. 

• Assign search early & add additional crews often.  

Maximize our efforts for search, to ensure civilians are quickly located & 

removed. 
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• Coordinate our search efforts with Fire Attack                                                             

Once the line is placed, Fire Attack can peel off and search the adjacent area.  

Fire Attack will typically search the fire room. 

KEY CONSIDERATIONS 

• Time is of the essence: How do we reduce our time to THEM 

• Rescue: Having a plan  

• Search: Types and decisions to make while searching 

• Search Size-Up 

• Search Position  

TOOLS & EQUIPMENT 

Tools taken to the interior will typically be minimal, to allow us to search with our 

hands.   

• Personal Flashlight                                                                                                                         

A flashlight may cause reduced or improved vision, depending on smoke 

conditions.  Start with having your chest light on and if you are getting back-splatter 

(bright lights on in fog), turn your chest light off for improved vision.  Keep your 

helmet light off, it can reduce your ability to locate the glow of the fire. 

• 8lb. Flat Headed Axe                                                                                                                   

Residential: Typically left at the front door after forcing entry                                                     

Commercial: Can be taken to the interior when anticipating forcible entry 

• Halligan                                                                                                                                     

When each member has a Halligan it  gives them the ability to split search and still 

be able to force doors, take glass or force exit.  Place your Halligan in walls or at 

thresholds during a room search so you can use your hands to search.  If the 

conditions warrant you to take the glass, bring the Halligan into the room. 

• Thermal Imaging Camera (TIC) 

Ideally a member of each two person team will have a TIC to aid in quick scans of a 

room for orientation and detection of heat signatures. These are merely a tool and 

can not rule out a room as being empty. We search with our hands. 

• The Can                                                                                                                                   

When entering ahead or without a line, remember a 2 1/2-gallon extinguisher can 
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knock down fire; more importantly it can hold fire till you are able to pass or close a 

door or remove a baby! (Mike Lombardo) The can will spray 50’ for 50 seconds. 

When searching with the can, place it in the hallway by the door that was isolated, 

then search from the seat of the fire back. The can will assist fire attack to locate 

the fire room or apartment.  

• Hook                                                                                                                                     

Typically will be brought to the interior and buried into the wall of a main 

throughway, to be easily accessed when needed.  The 6’ hook hinders the search. 

• 200’ Search Rope                                                                                                                                     

For Large Area Search 

OPERATIONS 

Rescue 

Definition: The act of intervening and/or removing a person from danger.  

When we locate a victim and have the air to continue searching, hand off the victim to 

another crew when possible.  It is easier to hand off a victim, then to try and 

communicate what has or has not been searched. Critical victims remain our 

responsibility until we hand them off to another crew or EMS. 

We do not perform an EMS assessment, they are either obviously dead and we are 

leaving them or we are pulling them out.  Can or do we need to isolate and/or vent the 

area we are in? When a victim is found make contact with our team and let them know 

by calling out “Victim, Victim, Victim”. Evaluate, can our team make the rescue 

ourselves? Do not delay the rescue by waiting for radio time; get them moving. When 

radio time is essential, keep radio traffic to a minimum “Command, Truck 16 bringing 

victim out Alpha side”. If we need assistance with ladders, a window conversion, a 

hoseline or additional personnel, then request it from command. If in this situation, 

consider, can or do we need to isolate and/or vent the area we are in to reduce the 

exposure to the victim.  

When deciding to take a victim out a window or back through the structure, consider 

time spent  making the rescue and the conditions the victim will be exposed to.   

“Exposure duration is as important of a factor, if not more than dose”- Zevotek, 

Underwriters Laboratory 
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Grips 

The Gable and Kimura Grip techniques for victim drags and carries are traditionally 

used for grappling.  Both are 'thumbless' grips where the thumb is on the outside of 

the grip going the same direction as the fingers not trying to wrap around in the 

opposite direction as we would normally use when we pick up everyday objects. A 

general rule that whichever arm wraps the body part, the opposite hand is the top 

grip. The goal is to think of our hands as big hooks rather than a hand with 

independent fingers. The Gable and Kimura grips are not only stronger than traditional 

grips but they are also easily performed with structure gloves on and in zero visibility. 

Whether we are grabbing a victim’s legs for a double leg drag, their torso or an arm, 

we should squeeze them close to our body and utilize one of these grips to give us our 

best shot at keeping a grip on our victim which is a difficult task in the fire 

environment. 
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Drags 

Carrying a victim out is typically used for light weight victims, such as a child.  When 

carrying children, keep them low in the elements. If waiting with a baby at a window 

for rescue, hold them low to the ground or out the window if able in the cleaner air. 

The purpose of a drag is to 

“Grab and Go.” The weight of 

an adult victim will take time 

and energy.  Adults will 

typically take a crew to 

complete the rescue. 

Quick simple drags will keep 

the victim moving.  Head first 

drags can be done by one or 

two firefighters performing a “wrist lock” or a “single arm 

lock.”  Head first drags elongate the victim/rescuer combo 

more than feet first. 

Feet first drags are the preferred drag, it keeps the victims head low in the elements 

and keeps the victim and rescuer’s overall body length shorter than head first.  Feet  

first drags can be performed by crossing the victim’s legs, putting the victim’s feet in 

each armpit or by two firefighters. Brace your arms behind the victim’s knees for an 

improved hold. Victims can be spun around by crossing their ankles, lifting their feet in 

the air and spinning on their back.  When pulling victims down stairs, to protect their 

head we will try to drag head first. 
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Webbing can be complicated 

and time consuming, so 

should be used as a last 

resort. Webbing is 

considered with very large 

victims or with victims that 

need to be brought up stairs 

(typically from a basement).  

The strap of choice is a 22’ 

webbing tied in a loop (water 

knot) and then knotted three 

times at equal distances, 

creating four holes.  The two 

middle holes for the legs and the two outer holes for the 

arms.  (See picture) 

A 7’ looped Prusik can be girthed around a victim’s 

appendages.  This type of webbing drag will elongate the      

victim and decrease difficulty when navigating in small spaces and turns.  

Victims that are found on a bed, can be rolled up on the sheet they are lying on.  If a 

victim is on the ground, we can grab a blanket and wrap them in it as well.  

 

Long webbing with knots 

moving victim up stairs. 

22’ webbing loop with three 

knots. 

7’ looped Prusik. 
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The arm bar drag, (photo to the right) take the 

victim’s wrist and put it in your armpit. Take 

your hand and place on the bicep of your 

opposite arm and apply pressure to victims 

arm. Then, use your other hand to press 

against the victim’s arm and secure the hold. 

This will complete the arm bar positioning for 

the drag. Do not grab for clothing when 

training, as not all victims will be clothed. Apply 

pressure to victims arm for a good hold. 

Ladders for Rescue & Search 

Throwing Ladders for Access, Egress & Rescues: 

Access, egress, and rescue ladders that are 

thrown to windows, will have the tip at the 

window sill (figure 2).  Ladders thrown to a balcony or fire escape will extend 2-4 rungs 

above the railing on the wall (figure 1, to provide a good 

handle for victims and firefighters.  Angle will vary when 

throwing ladders for rescue. Ladders should land between 

60 and 75 degrees  but other angles will work.  

Ground Ladder Rescues: 

When civilians are hanging 

out windows, two firefighters can carry the ladder flat 

and throw the tip below the victim and raise it up and 

under the victim.   

During a window rescue, a second ladder is 

recommended to create “parallel ladders”. This 

“parallel ladder creates a wider base and the ability for 

additional firefighters to assist in the rescue.   

We prefer to take victims out of the window head first.   

When the victim’s torso is being brought out the 

window to the ladder, as the ladder rescuer. place your 

arm under their armpit and grasp the back of the beam. Guide the victim’s legs to one 

side of the ladder, then reach your other arm between the victim’s legs and grasp the 
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back of the other ladder beam. Slide your  hands along the beams during the rescue. A 

shallow ladder angle will assist in carrying the weight of the victim where a steep ladder 

angle will place more of the victim’s weight on the rescuer. 

Ground Ladder Assists: At times victims presenting in 

windows are capable of assisting in their own rescue.  

If able, climb up and make entry to assist the victim 

on to the ladder from inside the room. Another 

firefighter would then ascend the ladder and assist 

them from below.  Putting a firefighter inside allows 

us to isolate and search the room after assisting the 

civilian on to the ladder. Placement of a second ladder 

can allow us to pass other firefighters and civilians 

coming down.  

Window- to- Door Conversion for Rescue  

After a victim is located, a decision is made on how to rescue the victim. When the 

option is chosen to remove a victim by way of a window, a window-to-door conversion 

should be considered. Especially since one of the most difficult parts of a civilian rescue 

by window, is getting them from the floor to the window sill. Some reasons to consider 

a window-to-door conversion are: large victims, short staffed crews, firefighter rescues 

and access/egress in hoarder homes . 

Remove the lower sash of window, start vertical 

cuts 3-4 inches from edges of window to avoid 

jack studs supporting the window, continue down 

to the floor. Only allow the bar of the saw to go 

deep enough to penetrate the sheetrock on the 

interior, take caution or confirm there are no 

victims or items that could bind up the saw on the 

interior. 

After pulling down the wall section, roll the 

ladders in together. This allows for multiple 

firefighters to help with the rescue, and creates a “two way street” and increases 

stability.  
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Building Construction for Window-to-Door Conversions 

Platform frame construction consists of studs running from the bottom plate to the 

rough sill (window sill) or to the top plate of that story.  This will allow for a natural 

hinge at the bottom plate when cuts are made vertically along the window Jack studs 

when trying to convert floor one or upper story windows into a door. 

From the 1880's to the 1930's, balloon frame construction was common.  There are 

components of this building style that drastically affect the ability to perform a window 

to door conversion. It is important to be able to recognize and understand balloon 

frame construction. 

Balloon frame construction has studs from the foundation to the 

attic, except at locations of windows and doors.  Floor one 

windows are installed similar to platform construction.  For 

upper floor window conversions on a balloon frame, stud 

knowledge is imperative.  Look at the open stud wall balloon 

frame picture (purple circle): Notice the floor one window 

studs circled in the first picture (red circle) sit on a bottom sill, 

this will allow for a natural hinge when removing the section 

below the window.  Within the box in the second picture, the 

studs run from the top of the floor one window, up past the 

2nd floor joists and to the bottom of the second floor 

window.  This solid stud does not allow for a natural hinge. A lateral cut that is stud 

deep will be required to remove the section below the window.    

Example of platform construction. 

Example of balloon 

frame construction. 
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The type of siding on the exterior can affect how the section of wall is removed as well. 

Horizontal lap siding creates a natural hinge, where some vertical siding or T-111 may 

need a lateral skim cut to ease the pulling of the under window section.  

In 2017 Clackamas Fire responded to a house fire.  HR305 arrived first, with reports of a 

civilian trapped on floor two.  While no other apparatus was on scene, team B made-

entry with a water can.  They located the victim in a bedroom on floor two, isolated the 

room by closing the bedroom door.  Broke out the window and bailed out the window 

with the victim.  The lady is alive today because of their ability to make it happen.  

When there is no time for a ladder and fire has cut you off, bailing out with a victim, is 

an option.  

Aerial Ladder Rescues 

Our preferred way to move a victim down an aerial ladder to the ground is to have the 

victim remain at the tip of the ladder and lower the tip of the aerial to the ground or 

foot of the building.  When this is performed our concerns are retracting the bed 

sections and causing injury to the rescuer or victim on the tip of the ladder.  On our 

Tractor Drawn Aerials (TDAs), we only have perpendicular options for reaching the 

ground, we are unable to lower the tip of the ladder to the ground over the front cab 

or tiller cab due to clearance.  Last resort which is labor and time intensive is to bring 

them down the aerial in a basket or drag them down the aerial. 

Aerial Ladder Assists 

Escorting conscious victims down aerials will take time, civilians have never been on an 

aerial ladder.  The length the aerial is extended and the degree of the angle will affect 

the speed of  descent. 

Rescue Tips: 

• During a rescue, call out “Victim, Victim, Victim”.  There are only two things that 

we call out in multiples of three “Victim”  and “Mayday”.  This reduces the 

chances of missing critical information. 

• Call for “window to door conversions” early, especially with the obese. 

• Keep victims low in the conditions.  Do not stand up with babies/children.  

•  If the victim is obviously dead, leave them and continue searching, otherwise 

pull them out. 

• When it is possible, one firefighter can lead and clear a way out.  

• Do not delay victim removal to transmit over the air. 
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• Carrying victims puts us in an awkward position increasing our odds of tripping. 

• During ladder rescues, when we use one, throw up two for parallel ladders. 

• During window assists bring a halligan up the ladder with you.  The civilian may 

go back inside and you may need to start your search. 

• Dirty grabs are our go to because they are quick and easy.  Webbing should be 

plan C or D. 

• When dragging a victim by their shirt, scrunch the shirt up to give it more 

strength.  

• In the event we can hand off the search or the victim and have enough air to 

continue searching, hand off the victim.  It’s easier to hand off a victim, than a 

search. 

SEARCH 

Search: An orderly and systematic examination of a building or area for the purpose of 

locating persons, or locating fire and extension of fire.  

Searchable Space: Any space within a structure that we can occupy with our  training, 

experience and PPE. 

Primary Search: Immediate and rapid yet thorough and systematic search through all 

affected areas, to locate victims or verify the removal and/or safety of possible 

occupants. 

Secondary Search: A thorough and painstakingly complete search for life, of all areas 

that required a primary search; the outside perimeter of the building, all shafts, 

elevators, roofs, etc. 

Targeted Search: Starting a search at a place within the structure that has the highest 

potential for civilians. Typically bedrooms, paths of egress and within 6’ of  an exterior 

door.   

All Clear: A benchmark made by command, when a primary and secondary search has 

been completed on the entire structure.  

CFD #1 always strives to conduct an immediate primary search, followed by a 

painstakingly complete secondary search.  Every building has the potential to be 

occupied, at any time.   
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Search may be performed in front of or in absence of an operating hoseline on the 

fireground.  Members shall  be constantly aware of the environment, including the 

status, location and operation of hose-lines or lack of.  

What are we searching for? 

Searching inside a structure with an unknown fire location is the most dangerous 

position to be on the fireground. The assignment of search has two objectives, locate 

fire and locate life.  Locate - Isolate - Communicate the fire. We confine the fire to 

create the best opportunity to search the largest area and then communicate the fire 

location to fire attack.  This allows fire attack to properly stretch a more direct route. 

When searching ahead of the hoseline and we locate the fire, we must communicate to 

fire attack not only the fire’s location but the best known access to the fire. Announcing 

the stair location can save seconds if not minutes.  

Search Priority  

• 42% of victims are located in a bedroom 

• 11.5% of victims are located in a hallway 

• 10% of victims are located within 6’ of an exterior door.   

Our search priorities are the bedrooms and paths of egress as we enter the structure. 

Victims higher in the elements have a lower chance of survival, such as victims on beds 

vs floors. We search top bunks first, down to the bed, and lastly under the bed.  Check 

between the bed and the wall and closet floors. Victims in a room behind a closed door 

will have a greater chance of survival.  If we are working down a hall and come upon 

two rooms, one with an open door and one with a closed door, we prioritize the open 

door room. 

The fire apartment or room is the priority, with Fire Attack typically searching the 

immediate fire area.  Adjacent apartments and rooms are the next priority, with 

another crew searching the floor above in the same pattern. 

Consider how the heat, smoke and fire will extend within the building. Occupant egress 

from the building (interior stairs, fire escapes, etc.) can be quickly impacted by the fire 

conditions, negating their use and endangering occupants.  Gaining access to the fire 

area, or area to be searched, will usually be through the main door that the occupants 

use. 
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The “Close before you doze” campaign is asking citizens to “shelter in place”.  This 

may increase the odds of bedroom rescues and increase the need to prioritize 

bedrooms and window entry search. 

SEARCH SIZE-UP  

The residential search size-up takes place in three phases; pre-arrival/pre-planning, 

exterior, and interior.  The pre-arrival size-up includes factors such as occupancy type, 

time of day and knowing your first due.  The exterior size-up will include smoke/fire 

conditions, a 360, building construction, era and residential building styles.  The 

interior size-up includes human behavior, smoke/fire conditions, and construction 

features such as doors, windows, and floor coverings. With our experience, training 

and PPE, can we occupy the space? If yes, then we search.  

Below we will address the primary search size-up for single family, duplex and low-rise 

multi-family dwellings.  Knowing and understanding building layouts and fire behavior 

is paramount for an effective, efficient and aggressive primary search.  The following 

are notes and considerations, not the “end all, be all” document.   

On Scene Reports  

Bystanders can be a useful source of information for LIFE, FIRE and LAYOUT.  This can 

aid in prioritizing the primary search, but this information should be taken as guidance 

and not fact.  According to www.FirefighterRescueSurvey.com, structure fires with 

victims, with bystanders reporting “people are inside,” had a 67% accuracy for location 

of the victim. When receiving bystander reports, repeat if and only if the report is 

“positive.”  Examples: “My baby is inside”, “They are home”, etc.  Try to get any 

information that can aid in our search: How many people? Where might they be? Age?  

Do not take much time with them, get the info you need and get inside. Consider 

sending the informant to the Safety Officer or someone else who has more time to 

probe them for information.  At this time, we will declare “Rescue Mode” over the 

radio and disregard two out.   

On the contrary, if there are any negative reports such as: “no one is home”, “everyone 

is out”, “the building is abandoned or vacant”, we can acknowledge this input only to 

the reporting party. We will not repeat this information to anyone, nor over the radio.  

On scene reports hold the same validity no matter who the source is: police officer, 

home owner, son, neighbor, mom, etc., they are under stress.  They most likely have 

never had their house catch fire, let alone even seen a structure fire.  They will most 
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likely not be able to recall recent 

events, such as their in-laws are in 

town or their children had friends 

spend the night.  Even if they look 

calm, everyone acts differently 

under stress. Negative reports are 

never repeated, they may cause a 

loss of life.  If we repeat the 

information, we may be 

responsible.    

• 5% of structure fire victims, 

had reports of “Everyone is 

Out” (Firefighter Rescue Survey) 

• 28% of structure fire 

victims, were not reported at all 

(Firefighter Rescue Survey) 

• 75 civilian fatalities & 200 

injuries inside “Vacant” structure 

fires every year (Source: USFA) 

Clackamas Fire will not allow the presence or absence of cars in a driveway to affect 

our search priority.  Civilians may bike, bus, park in the garage or take other types of 

transportation, making this “clue” irrelevant.  1/3 of the American workforce work the 

graveyard schedule. 6.1% of Americans are under 5 years old (the napping age).  21 of 

24 hours in the day, bedrooms are the number one type of room that our structure fire 

victims are located (Firefighter Rescue Survey).  Bedrooms always have a high 

probability for victims, not just at night. 

Philosophy 

Civilian LIFE is the primary reason for our professional existence. It is, and always will 

be our first priority.  Firefighters should not perform victim survivability profiling (VSP).  

We decide if it’s a go or no go, based on if the space’s conditions are tenable for a 

firefighter in full PPE.  We must make every effort possible to occupy the space and 

search for victims.  From the outside, we are unable to know the conditions of each 

Victim Location By Hour 

Bedrooms 2101—0500 

Bedrooms, Bathrooms, & 

Kitchen 

0501—0600 

Bedrooms 0601—0800 

Bedrooms & Hallways 0801—0900 

Bedrooms 0901—1000 

Family Rooms 1001—1200 

Bedrooms, Family, & Kitchen 1201—1300 

Bedrooms, Bathroom, & 

Foyer 

1301—1400 

Bedrooms & Kitchen 1401—1500 

Bedrooms 1501—1700 

Family & Hallway 1701—1800 

Family Room 1801—2100 

Hallway 2101—2200 
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room or area on the inside of the structure.  Closed doors provide for isolated 

survivable space, certainty of this can only be achieved by completing a thorough 

search.  

This backs Clackamas Fire's culture of occupying the interior for search and not 

looking at the conditions from the outside and thinking “no one can survive those 

conditions”. 

 “Survivability is a very complex thing” (Robin Zevotek) 

Case Study: 

On June 1st, 2015, the Muncie City Fire Department arrived at a well involved two 

story residential structure.  On scene firefighters were aware of victims and were 

aggressively making a push and searching, when the east bedroom floor collapsed.  

“That’s when we decided to go defensive. I didn’t feel there was really any real chance 

anybody could survive this,” Chief Baty said.  Dispatch then received two hang up 

phone calls and then a successful phone call where dispatch could hear Pam and Tom 

Price inside the structure, alive. Dispatch relayed this information to incident 

command, who then changed the strategy from defensive to offensive.  The Muncie 

City Fire Firefighters then breached through the outside wall on the second story and 

rescued two unconscious victims 38 minutes from dispatch. Both Pam and Tom Price 

survived. 

Keypoint: A search size-up is intended to locate searchable space, not chances of 

survivability. 

PRE-ARRIVAL/PRE-PLANNING 

Occupancy Type 

The occupancy type may indicate the number and demographics of victims,  floor 

layout, types of rooms, priority entrances, and also influence tool selection. 

Number of Victims: There is an increased potential number of victims in  elderly care 

homes, rehab facilities and hotels. This is due to large occupancy loads and the 

characteristics of the occupants themselves.  Geriatric residents travel at a slower 

pace and have difficulty hearing, which may cause a delay in awareness of a fire.  The 

sick and disabled  may be physically unable to evacuate.  Hotel guests lack the 

familiarization of the floor plan and the nearest egress.   
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In emergencies humans typically flee the building the same way they entered.  Upper 

floor egress may lead to inoperable elevators, resulting in incapacitated victims in the 

hallway.  The potential for an increased number of rescues and/or decreased ability to 

self-rescue, increases the resources required for primary search, the need for shelter in

-place options, and aggressive fire attack with coordinated ventilation.  

Demographic of Victims: Knowing who the potential victims are will help us identify; 

their ability to self-rescue, the resources needed, and where they may be located 

within the structure.  Be cognizant that infants may be in cribs and can not self rescue, 

and children might be hiding in their “safe” places such as; bedrooms, beds, under beds 

and in closets.  

Priority Entrances:  The occupancy type can indicate how familiar occupants are with 

the structure and how they may evacuate, which can influence search access.  

A behavioral evacuation study of 300 personnel of varied gender, age and mobility was 

conducted (Behavioral research performance, www.iafss.org).  The study showed that 

95% of the occupants in an elderly care home were evacuated by the main staircase 

during unannounced fire drills. The other three emergency staircases were not used at 

all.  This information may dictate the entrance/staircase the Search and/or evacuation 

crews use to make entry.   

Tool Selection:  Each occupancy type in a common geographical area will share a 

similar need for security and fire protection. This will influence the appropriate tool 

selection for the job.  Single family dwellings have differing forcible entry and egress 

needs than a hotel.  Being aware of the occupancy type can lead to bringing the 

appropriate tools to the interior.  A set of irons may be beneficial for structures with 

doors that have double keyed locks (such as a bank), which will produce a need for 

forcing from the interior for egress if the structure has not been softened.  Long hooks 

may be necessary for structures with anticipated high ceilings that may need breached.  

The single family residence may only require a light, Halligan, TIC and water can (a can 

is situation dependent).  

Time of Day 

Is the time of day as critical for primary search prioritization as we once thought?  

NFIRS reporting indicates 46% of civilian fire fatalities occur between midnight and 

7a.m (http://nfirs.fema.gov).  According to FirefighterRescueSurvey.com, 40% of our 

victims are located in bedrooms, more than any other single location within a 
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residential structure. The survey website also reports victims being located in 

bedrooms, 17 of the 24 hour day cycle.  This can be attributed to varying sleep cycles, 

and that bedrooms are not just used for sleep but also play time, watching television, 

folding clothes and other activities.    

 Your First Due 

Understand the economy, codes, placards, the civilians and nature in the area you 

provide service to.  Understanding special hazards in your first due can aid in your 

crews safety during search.  Pre-planning and a 360 can locate hazard placards that the 

city or fire department have posted on the side of a structure.   These placards indicate 

structures that are “vacant”, had previous fires, partial structural collapse, missing 

structural members, holes in the floor or other dangerous characteristics.   

Some would argue that they are able to size up a vacant house vs. a house that is lived 

in.  This argument can prove more difficult than it appears, for example, in Toledo, 

Ohio neighbors kept the “vacant” house’s grass cut due to rat problems.  The house on 

the right is a “Code Red'' house and has a placard, this means the house has been 

identified as vacant and has structural problems that could injure firefighters operating 

inside.  On the left, a house with a roof crumbling around a vent hole from a previous 

structure fire and garbage bags over the windows, is still occupied.   

Performing a 360, knowing the economic status of your first due, noticing the placards, 

boarded up windows and conditions prior to search is imperative in these structures.  
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These indicators may dictate how a search is performed and should increase the 

awareness of hazards for firefighters.   

The Building 

Sizing up the building itself is beneficial to every assignment on the fireground.  Be 

knowledgeable  of building codes and construction in your area. Note the buildings  

construction type, era, number of floors 

and footprint. Observe the roof, 

exterior walls, exterior doors, windows, 

and indicators of interior stairwell 

location.  Having this knowledge prior 

to committing to the interior will assist 

your crew in performing an efficient and 

effective search, finding egress and 

staying oriented. 

Construction Type 

Each type of construction, heavy timber, 

lightweight, unreinforced masonry, etc., has 

identified fire behavior characteristics due to 

structure members and materials. Resident actions or modifications to members and 

materials can lead to unpredictable fire behavior, such as fire doors being blocked 

from closing or open windows.  Knowledge of the structural members used on each 

type of construction assists in estimating how much time you may have before 

structural failure. Each type of construction has a “typical” set of materials used for 

the walls, jambs, and doors. This information along with occupancy use, can dictate 

which tools may be needed to force entry or egress and assist with the interior search. 

Construction Era 

Knowledge of building eras can indicate differences in building materials, special 

hazards, fire behavior, floor layout and structural integrity under fire conditions.  

Structures built prior to the “new” national wood standard (1924) used full 

dimensional lumber studs, rafters, floor joists, and tongue and groove (T&G) floor 

decking.  These materials held up considerably longer under fire conditions compared 

with engineered wood products of the mid 1980s.    

TGI beams used in newer lightweight con-

struction can pose a threat to firefighters 

since their failure rate occurs drastically 

quicker than dimension lumber used in leg-

acy construction. Knowing local construc-

tion methods is valuable.  
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1880s-1930s:  This era is typified by balloon frame Type V 

construction.  Balloon frame construction is easily 

recognizable due to narrow windows that align vertically 

with each other.  In colder climates the chimney is in the 

middle of the house/roof.  In balloon frame construction 

there are no fire blocks within the walls, which leads to 

rapid fire extension from basement to attic or vise versa.  

The attic is commonly 

converted into living space.  

Window entry search should be 

considered to access upper 

floors due to narrow and 

difficult to locate staircase 

access.  When searching, expect 

narrow windows, doors and 

stairs. 

Pre-1933:  Unreinforced Masonry (URM) To search 

aggressively, you first must be aware and recognize the 

structure's dangers.  URM has the potential for early 

collapse, due to no rebar, no lime in the mortar and fire 

cut beams.  These structures are 

recognizable by King Rows (Both 

interior & exterior) every 

seventh brick stack, tie plates 

(Star Shaped), deeply recessed 

windows, arched and flat 

spandrels, and window lintels 

which can be wood or steel.  

Post 1945:  Post war 

construction.  During this period   

interior wall coverings 

transitioned from lathe and plaster to drywall.  Lathe and 

plaster creates a bigger challenge for both wall breaching  (for refuge)  and  wall 

anchoring (axe handle or Halligan) for bailouts or victim belays.   

Note tie plates in place as 

well as the arched spandrel 

above the upper window. A 

lintel can be noted above the 

double windows to provide 

reinforcement and serve as a 

small header. 

Example of balloon framing 

using full dimensional lumber. 

Note windows that are verti-

cally aligned. 
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Late 1950s:  Hollow core doors were introduced in the late 1950’s. This eased interior 

forcible entry but also affected interior isolation for search.  A UL analysis of changing 

residential fire dynamics study showed a hollow door will burn through in 

approximately 5 minutes when isolating a room with a well vented fire. 

Mid-1980s:  The introduction of engineered trusses has allowed for larger spans and 

the “open concept” of homes.  Performing the traditional left/right hand wall search to 

maintain orientation in “open concept” homes will leave large areas not searched, 

compared to the legacy compartmentalized homes which have smaller rooms. Staying 

on the wall in these structures can potentially increase fire fatalities due to missed 

victims 

Residential Styles  

Split-level (tri-level):  

These homes will have 

two sets of stairs 

parallel with each 

other, oriented from 

Bravo (side 2) to Delta sides (side 4),one going to floor 

two and one set going to the basement.  The stairs are 

typically to the left or the right within a few feet of the 

front door (dependent on door orientation to the two 

story section).  A tri-level home will have a garage that leads into the kitchen, dining, 

or living room on the main floor.  The daylight downstairs will have a family room, 

bedroom, laundry and a bathroom. The upstairs can have a large landing with three 

bedrooms and a bathroom.   

Size-Up the below tri-level from just the Alpha side (side 1).  Main Level: Due to the 

small front window - 

suspect the kitchen 

(most likely the sink) 

and a dining area off 

the garage towards the 

front.  Likely, a living 

area on the main 

towards the rear, due 
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to knowing tri-level layouts and chimney location.  Floor Two: the window size and 

layout indicates the top left window leads to a bedroom and top right window leads to 

a bathroom, a fogged window and plumbing vent pipe being the indicators.  Basement: 

the window size and knowledge of floor layouts indicates the bottom left window leads 

to a bedroom. The bottom right window is clear but has a dryer vent near by (which 

cannot be seen in the picture), and knowing tri-levels generally have a bathroom 

downstairs which is stacked for ease of 

construction, indicates a bathroom with 

laundry built in.   

Split-entry (bi-level): This type of home will 

also have two sets of stairs that are parallel, 

these are usually oriented from the Alpha 

(side 1) to Charlie sides (side 3) .  The front 

door opens to a small foyer with the stairs 

starting from here. One set (typically the 

side towards the garage) leads downstairs 

while the other set leads to the main living 

area on floor two. The downstairs will have 

access to the garage with a short hallway, 

laundry room,  bathroom and medium sized room that could be used as a bedroom, 

office or family room.  The upstairs typically has a living room, dining room, kitchen (on 

one side of the structure) and  three bedrooms and a full bathroom (on the opposite 

side of the structure.)   

Size up the above split-entry home from the Alpha side (side 1) only. The single 

chimney and large window with a low sill height, will tell you that the living room is 

toward the Bravo side (side 2)  of the structure. The clear windows on floor two, which 

would meet code for egress and a lack of a plumbing vent on the roof indicates 

bedrooms toward the Delta side (side 4).  The Alpha side (side 1) basement window, 

due to its size and operability does not 

provide proper egress, this indicates it is 

a probably a living or family room.  

The Exterior  



 

 

 

Chapter 6 Rescue & Search 

A 360 will assist in locating civilians presenting from decks and windows that may 

need immediate rescue.  It will reveal yard, building, layout, smoke and fire 

conditions, possible fire location, and gives the ability to size-up the building itself. 

Understanding common building layouts, and being able to identify them from the 

exterior will assist in formulating a search pattern; if and how the crew will split and 

clues to search priority, i.e. bedroom locations.  

Layout can also indicate firewalls, fire doors and 

stairway locations. The greater the footprint 

and number of floors, the greater the need for 

resources to be assigned to primary search. 

Firefighters staying oriented during search is 

dependent on understanding the layout of the 

structure you are searching. 

Yard, Porch & Deck 

The condition of the exterior is a good indicator of likely conditions of the interior.  If 

you encounter hoarder conditions in the yard, or neglected building maintenance, 

you can expect the interior to have hoarder conditions and poor building 

maintenance as well.  Hoarder conditions may include beds in the front room, high 

piles of storage, garbage throughout the house, and no working smoke detectors. 

With the likely hoarding conditions on the interior, the conventional search access, 

patterns and techniques may see a drastic decrease in efficiency.  Access through 

multiple doors and windows to target high probability areas should be considered.  

When performing window 

entry search in these 

conditions, be aware that 

doors may be missing or 

hoarding conditions may not 

allow for the door to be 

closed, making the room 

difficult to isolate.  Hoarding 

behavior should also prompt the crew to identify window and door locations for 

emergency egress. 
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An outside ramp to a door can indicate a disabled or bariatric occupant is trapped 

inside.  Raised front steps or small light windows in the foundation can be signs of a 

basement. 

 

Smoke & Fire 

Reading smoke and understanding fire behavior is 

paramount for an effective, efficient and aggressive 

primary search. Being able to read interior and 

exterior smoke characteristics will assist in locating the seat of the fire and increase 

crew safety. Primary search priorities can be identified by predicting fire progression 

and finding the most 

hazardous areas for potential 

victims. (Read David Dodson's: 

Art of Reading Smoke) 

Roof 

A pitched roof that can easily 

be seen from the ground can 

indicate room location and 

layout of a structure by 

allowing the visualization of ques such as plumbing vents, chimneys, skylights and/or 

dormers. 

Plumbing Vents: 1 1/2” - 2 1/2” diameter black pipe coming from the roof (Red Boxes) 

can indicate bathroom and kitchen locations.   

Chimney: A house with only one chimney will indicate where the family or living room 

is and a one story house with dual/tri flues can indicate a basement. Confirm this with a 

360 (Yellow Box).   

Skylights: Skylights can be found in most types of rooms to increase natural light but 

are not common in bedrooms due to the need for controllable light for sleeping.  

Roof Pitch: A steep pitched roof along with gable  windows or dormers can indicate 

living space above, exterior access by way of a ladder can decrease the time for victim 

location.    
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Exterior Walls 

Determine the number of units, building layout and room 

locations by indicators from the exterior wall. There are many 

large residences across the country that have been converted 

to multi family dwellings. From the street side of the house 

there may be no indicators of multiple residencies until the 

utility meters are spotted. Each unit would have its own power 

meter. Locating and counting the mail boxes, electrical/gas 

meters and addresses or room numbers are indicators of the 

number of units in the structure. A dryer vent indicates 

laundry or utility rooms. 

Garage Location 

The garage in ranch style homes are typically located on the opposite side of the 

structure than the bedrooms.  

Exterior Doors 

Front doors typically swing towards the bedrooms and enter into a foyer.  The main 

entrance typically leads to the stairs, the family room, kitchen or a hallway which leads 

to the bedrooms.  Garage man doors open into kitchens, utility, laundry, and family 

rooms.  Slider doors open into either kitchens, family or master bedrooms.    

Windows 

Windows can be one of the prime indicators of building layout, room location, and 

access/egress. Noting security bars on windows and doors prior to your search can 

determine rescue and emergency egress locations. When windows are on corners, look 

on the adjoining wall for another window in the same room, which can help confirm 

room type and layout.   

Window Accessories: Windows with either blackout blinds or air conditioning units 

which both comfort people during sleep, can be evidence of bedrooms.  Seeing hair 

products, kids toys, or dish soap in the window sill can also be indicators of the room 

type. 

Bathrooms: Bathroom windows are typically smaller, have a higher window sill and are 

fogged for privacy, they are not governed by code for an egress window.  A single 
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family multi-story home with evidence of two or more bathrooms on the first floor can 

indicate a master being on the main.   

Basements (over 200 sq./ft) and All Bedrooms:  The bottom of the egress window 

opening can’t exceed 44” from the finished floor.  The minimum egress window 

opening height is 24” high, and the minimum egress window opening is 20” wide. 

Bedrooms: Typical window sill to floor height is 24” - 36” depending on code. Building 

codes in response areas can differ and require various egress window sizing and 

distance from floor. The size and floor the window is on is easily identified from the 

exterior. Window sill to interior floor height is also identifiable and is good to note 

prior to head first window entry. 

Living Areas: Family/Living room windows are typically larger in size (60” in height) and 

have sills lower to the floor (20”) to increase the view and light.    

Windows : Windows aid in sizing up 

rooms that are isolatable (having a 

door - bedrooms and bathrooms).  

The ability to isolate the room can 

be crucial, for the civilians, 

firefighters on the interior, and the 

flow path.  A non-operable window 

on floor two, that is inline with the 

front door can be a warning that it 

is a vaulted entry, breaking this window and attempting a window entry search can 

negatively affect the entire fireground.   

Prior to window entry search, be efficient and size-up for interior door location.  In 

bedrooms, doors are in or within a few feet of the corners. Bedrooms that are on 

outside corners of the structure will typically have interior doors on the inside corner. 

Midspan or non-corner bedrooms will have interior doors that are typically placed on 

the far side of a wall from the living areas.  This knowledge can decrease the time for 

room isolation. 

Prior to performing window entry search on a McMansion, understand that the 

bedrooms are typically grand and may have two sets of double doors.  One set is the 

main entry to the room and the other to the master bathroom.  Master bathrooms in 
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these large homes can have multiple doors themselves, his and her closets, toilet, 

single or double to the bedroom itself and possibly a powder room.   

Stairs 

Having prior knowledge of building construction, type and era within your area, along 

with sizing-up windows can assist in locating interior stairwells. A window that is not in 

line with the others and seems to be in between floors can indicate location of the 

stairs (this only happens on outside wall stairwells and typically on the Bravo (side 2) 

and Delta sides (side 4). This finding tends to span multiple eras.   

The Interior 

Above we covered the importance of a Search 360 and how it can decrease time to 

locate  victims.  We also discussed how yard, building, smoke and fire conditions may 

influence our search.  The importance of sizing-up the building itself and to pay 

attention to the details.  Knowing specific building styles in your area can lead to a 

successful search.  Below will focus on the interior.  Specifically, it will go over human 

behavior sizing-up interior conditions, construction and floor plans. 

Civilians and Victims 

Victims' survivability is dependent on search priorities, techniques and actions. 

According to a report at www.FirefighterRescueSurvey.com, 40% of structural fire 

victims are found in the bedrooms and 17% are in major arteries including stairs and 

hallways.  NFIRS reports that 3% are attempting some sort of rescue, 3% are trying to 

extinguish, 36% are trying to escape (usa.fema.gov).   

Human Behavior: Civilians tend to head 

directly towards the main routes of egress 

during general departure or emergency 

escape.  Victims that are unaware of the 

fire or trying to self-evacuate can be 

overcome by smoke, leaving them 

slumped over in chairs, lying in bed or on 

the floor near windows, doors or in the 

main pathways to egress. 

Children tend to go to their “favorite” 

spots; bedrooms (own, siblings or parents 
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where it’s safe), under or in their own bed or closets.  If they cannot retreat to their 

room, they tend to stay at ground level and hide in other familiar spots; low large 

cabinets, in blankets or clothing piles and  places they play and spend most of their 

day. 

When responding to buildings in your area that have had multiple false fire alarms, the 

crew should have a heightened suspicion for increased victims due to resident 

complacency to the frequent false fire alarms. 

Victim Body Orientation: When the search company finds an adult occupant, observe 

the body position which may indicate direction of travel. A victim that has become 

incapacitated and was heading away from the main entry or egress, was potentially 

heading to rescue loved ones.  

Interior Conditions 

Conditions need to be continually sized-up, observe the behavior of the fire, heat and 

smoke. The search position height is dictated by heat, but the position is chosen, due 

to its ability to amplify sound, maximize visibility and remain efficient (search position 

will be covered below).  Getting below the neutral plane can allow the search crew to 

see; LIFE, FIRE, and LAYOUT. 

Rooms: Finding objects in a room such as small 

furniture or toys can indicate that children may 

be present or you’re in a child's playroom or 

bedroom.  This information can assist in where 

you may look or be more diligent in sweeping, 

such as under beds and in 

closets. 

Furniture: Bunk Beds typically have a bottom twin (38 inch wide) 

or full size (53 inch wide) mattress with a twin size mattress on 

top.  When you come upon a twin or full size mattress, reach up 

and in for bunk beds. 

Construction 
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Knowledge of interior building construction (i.e. doors, 

windows, and floor coverings) can assist firefighters in 

search prioritization, orientation inside the fire building and 

locating areas of refuge or egress. 

Interior Doors: Characteristics of interior doors can indicate 

the type of room you are about to enter.  Knowing what 

type of room you are about to enter, is relative to how you will search and if it has a 

potential egress window or door.   

Doors that swing towards the main interior of the structure typically lead to stairs, 

closets, pantries, a garage or the outside.  If it also has a deadbolt or lock it is likely 

opening to the outside or a garage.  These can warn the crew of an elevation change 

on the other side of the door threshold. 

Basement doors can swing inward or outward. 

Doors that swing away from the main interior and into the room, are usually bedrooms 

and bathrooms. This can indicate rooms with windows for a place of refuge or egress. 

McMansion (5,000 square feet or larger home): A set of double swinging interior 

doors down a hallway or on an upper floor can indicate  a master bedroom. A master 

bedroom that could be 600+ square feet including a master bath and closet. The large 

square footage may lead to the decision to do an oriented search or to have two 

firefighters search the room. 

Windows from the interior perspective: Operable 

residential windows with greater than 72 inch outside 

grade to sill height, have a code minimum interior floor 

to window sill height of 24 inches (IRC)/ 36 inches (IBC). 

Building code knowledge can  assist in estimating 

outside sill to ground height, in case of victim rescue or 

emergency egress. 

In low visibility conditions finding a floor HVAC register 

can indicate a window above.  When in front of a sliding 

glass door the register is placed on the non-operable 

side.  Being aware of windows and doors assists in crew 

orientation, rescues and egress. 
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Floor Coverings: Understanding typical room flooring can assist search crews in staying 

oriented.  Being aware that you are entering another room and the type of room you 

are entering, will assist you in staying oriented and how you search the room.  Feeling 

a floor covering change will give you a heads up that you're transitioning into another 

room.   

A concrete floor or subfloor in a residence can indicate you’re on floor one, in a garage 

or basement.  Sizing up the structure before entry and knowing your area's building 

construction norm, will assist in knowing if there is a slab foundation or a basement. 

Bedrooms, living and family rooms are typically carpeted. Foyers, kitchens, laundry and 

bathrooms are expected to be wood, tile or linoleum to hold up to heavy traffic and 

damp conditions. 

Floor Plans: Building layouts are comparable with one another within a region, 

occupancy type, and era. If you’re searching above grade floors in 

multifamily structures, preview the floors below to get an idea of 

the layout.  This will assist in search efficiency and orientation. 

Multifamily dwellings typically have common walls between 

units, this leaves minimal outside wall real estate for each unit.  

Per window egress code requirements, every bedroom is 

required to have an egress window. This pushes bedrooms to the 

outside walls, leaving little to no outside wall space for other 

rooms to have windows.  Family or great rooms will be the next 

most common rooms to get a window or slider door in 

multifamily dwellings that do have more outside wall space.  This 

knowledge will assist search crews to identify high probability 

entry points and the floor plan of each unit. 

Stairs: When in low visibility and you come upon a “coat” closet, reach up and feel 

(tool or hand). A sloped ceiling can indicate your actually in a stairwell  location. 

Residential Search Size Up Summary 

The purpose of this document is to convey the diversity on what a systematic and 

complete residential search size-up may include.  The information in this document 

should assist our crews to search based on educated decisions, resulting in rapid victim 

location and removal.  We should have the knowledge and ability to perform a 
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continuous size-up, identify search priorities, locate access and egress, and increase 

our crews orientation within a structure fire. 

 

 

 

 

SEARCH TECHNIQUES  

Making Entry for Search 

When making initial entry, do an interior size-up. Sweep wall to jamb (touch the jamb 

behind the door, this will ensure a complete sweep) extend your full body length into 

the structure to evaluate for LIFE - FIRE - LAYOUT.  This sweep and size-up starts our 

search. If the door is obstructed from opening all the way, reach around it with a hand 

to determine if there is a victim behind the door.  When making entry ahead of the 

hoseline, the search team will make entry and control the door. 

LIFE 

• Call out “Fire Department, anyone in here” and hold your breath & listen 

• Scan for victims with your eyes 

• Sweep for victims with your hands 

FIRE 

• Look for the glow 

• Which way is the smoke moving?  

• Listen for the crackling of fire 

LAYOUT 

• Look for signs of the layout; stairs, hallway, furniture, etc. 

Search Position 

Ray Lewis (Baltimore Ravens - Retired) was one of the NFLs all-time greatest 

linebackers.   Ray’s success was due to his ability to size-up his rivals, adapt his position 

and overcome his enemies strengths, and prey on their weaknesses.  Primary search is 
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influenced by the ability to size-up our enemy.  Capitalize on our known strengths, our 

enemies weaknesses and adapt our body positioning.  

Our civilians' survivability is dependent on time, in which time is determined by us and our 

actions. To be both efficient and effective, the search must be hasty yet thorough. Exploit 

the known characteristics  of fire behavior, and occupy the space below the neutral plane 

to size-up LIFE, FIRE and LAYOUT. Your body position should place the ears where sound is 

farthest traveled, the eyes where it is most visible and place the hands where the victims 

are. The lower we are, the thinner the smoke and the easier it will be to see and hear our 

victims, along with communicating with our crew. Within our own department, we have 

walked during a moderately smoked out environment and stepped on victims, only to be 

found later. Get on the ground! 

“Inches of visibility are worth miles of work” - Brian Olson.  

Body Positioning Matters 

The search position height is dictated by heat, but the position is 

chosen.  The position is chosen for its ability to amplify sound, 

maximize visibility and remain efficient.   

The denser the smoke the eyes and ears are occupying, the more 

suppressed the senses become.  These suppressed senses decrease 

the crews’ ability to locate an egress, communicate and to see, locate 

or hear victims and downed firefighters. 

Down On All Fours (Crawling): This technique has traditionally been the “norm” and what 

the textbooks and our recruit academies taught and engrained in us.  So why did they 

teach us this?  Because, it’s an efficient way to stay low and move throughout a low 

visibility, high heat structure.  It’s just not always the most efficient and effective way to 

search.     

The number one priority on the fireground is LIFE.  Even though 

crawling is an efficient way to stay low and move, this position 

forces the eyes down and is counterproductive to the assignment. 

You are unable to monitor conditions above, causing the searcher 

to stop and sit upright to visualize overhead.  To make the primary 

search a success, we need to move with haste and be thorough.   
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Crawling is dependent on all four appendages to continually hold up and balance the 

body.  When one is crawling and lifts a hand to sweep, the balance must be adjusted or 

the body will tend to follow.   Opt  to not sweep, and the ground covered in one pass 

becomes inefficient.  If you come upon below-grade stairs or a compromised floor 

while on all fours, the center of gravity can lead you into the hazard.  Crawling tends to 

open up the palms for burns and trauma, which we need for ourselves and THEM. 

There may be times we crawl, typically in more cluttered homes, small spaces or over 

beds.   

Upright On Two Feet (Walking): When the conditions allow, this can be a quick, sturdy 

and effective position to use.  Ever heard, “If you can see your feet, then walk”.  It isn’t 

my feet that I am worried about, it’s what is beneath them that matters.  

The distance of vision in a standing position is greatest when looking straight down 

towards your feet, it decreases as the eyesight rises.  Being able to see 5 feet down to 

your boots, does not equate to the same visibility as 5 feet in front of you.  In low to 

zero visibility, firefighters that are standing are slow and use their hands to navigate 

walls and furniture and concentrate on not tripping on objects, which hinders them to 

be able to effectively search for victims. If you can 

visually identify all objects in an approximate 10’ 

area around you, then walking upright is typically 

performed.  Walking during moderate, low or zero 

visibility is jeopardizing civilian lives. 

The Tripod-Position: A firefighter that trains with this 

technique can be efficient and search a structure 

with nearly the same speed yet is more effective 

than one can on their feet.   

The tripod position keeps your center of gravity low and to the rear, which creates a 

stable and balanced stance.  The position leads with a foot and a tool (typically a 

Halligan) which increases stability and situational awareness.  The foot and Halligan 

head (adz & pike) can give warning and increase time to react, to compromised floors 

and step downs such as below grade stairs.    

The tripod position can cover more square footage per pass and increases efficiency.  

The position allows the use of both hands to search. If the conditions warrant, 

transitioning from the tripod to a body sweep can be fluid and maintains an efficient 
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search. Visibility is maximized for the environment by 

getting low and naturally keeping the eyes up to scan 

for victims, egress and monitor the conditions.  

Body Length Sweep/Search 

In low to zero visibility, high heat searches, sweep the 

entry and egress to do an initial check for victims. This 

will increase the probability of finding the 42% of 

victims that collapse in the immediate path of egress. 

(NFIRS Data - Fatalities Only).  Ten percent of all 

structural fire victims are within six feet of a door 

according to a study by 

www.FirefighterRescueSurvey.com.  We want to look 

at avenues of egress, hallways, doorways, behind 

doors, etc. Adults will try to escape or save their 

children. If you find an adult, always sweep around to 

make sure they were not carrying a small child. 

Upon forcing access or egress, complete the 

assignment and perform a full body length sweep and 

size-up; assess LIFE, FIRE, LAYOUT. 

Observe the floor plan of your own home and all the 

homes you have been through.  What are the chances 

of being able to perform a full length body and arm sweep in the bedroom, bathroom, 

kitchen or laundry room, and not hit anything?  The probability is low, within that 

space is a bed, nightstand, dresser drawers, a clothing pile, tables, chairs, couches, or 

another wall.  If rooms are typically crowded with furniture and debris and can be 

reached with a body length search, why sweep with a tool that has no feeling?  What if 

there is something soft or hard struck by your tool, what then?  Be efficient, stay 

oriented, come off the wall and use both hands to feel for victims. 

Swinging a tool to search for humans is not acceptable. When you strike an object, you 

still need to go investigate with your hands.  The more sweeping performed with a 

tool, the quicker and greater the shoulder fatigues, which results in less control.  To be 

proficient, you must have realistic training.  Every firefighter knows what a human feels 

On March 3rd 2015, we were search-

ing above the fire on floor two in low 

visibility.  As I lightly forced an interior 

door, I was walking and took two 

steps.  The carpet was initially intact 

and the floor gave way beneath me.  I 

landed on the floor below.  It hap-

pened so quickly, my partner did not 

know what happened.  If I were on the 

ground searching, I may have felt that 

the floor was compromised.   See pic-

ture above. 
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like with gloved hands, second nature matters when seconds count.   We will not 

sweep our tools for victims, we search with our hands.  

Maintaining Orientation - Getting off the Wall 

While searching, it is imperative to get off the wall and search into the room and cover 

more area with our hands.  Our eyes, ears and hands are the most effective way to 

locate a victim.   Civilians do not just stay on the wall, so it is imperative to search the 

whole area.  We stay oriented with a continuous size-up, staying aware of the 

occupancy, layout, era, square footage, type of furniture, and all other relevant 

factors.  

We do not maintain physical contact with one 

another while searching.  Our training, 

experience and environment, dictate how and 

why we spread out and cover the room/hall/

floor as a crew.  By spreading out, we reduce 

the time it takes to locate the victims and 

complete the search.  We stay "SAFE" by 

staying oriented.  

Residential structures have multiple access/

egress openings on most sides and on every floor. In a residence we are typically only a 

few feet from a window or door from which we can make egress when in trouble or 

with a victim (see diagram below). 

Learn how to be oriented and teach other firefighters that when searching they shall 

not be in contact with one another physically. A rope is typically not the answer for 

orientation (it's more of a hazard) 

and firefighters don't have to keep 

a hand on the wall at all times. This 

can slow our search and can 

confuse our egress when trying to 

make a rescue. 

Fire departments teach to keep a 

hand on the wall to locate doors 

and windows, if we are oriented we 
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will locate them without a constant hand on the wall and we can use that 2nd hand to 

search for victims.  

The average single family home being built by contractors in 2013 was 2,886 square 

feet (source: census.gov). The house plan below is for a 2,700 square foot single family 

dwelling. There are 3 specific areas within this floor plan that require search crews to 

leave the wall to complete a search for civilian life. This area is approximately 1591 

square feet or 52% of the structure. A small percentage of this area would be searched 

if you were to maintain contact with a wall, and there are large areas that would not. 

Companies of four firefighters may elect to split the crew into two teams (Team A/ 

Team B). Splitting the company will allow for two tactical objectives at once, or 

completing the same objective in less time. 

“All in for Search” with a 4 Person Crew 

When “All in for search”, the crew typically splits into Team A/Team B.  The two crews 

must formulate a plan to coordinate their search efforts, to reduce the possibility of 

redundancy or missed areas. One team will identify as the “inside” crew and the other 

the “outside” crew. 

When searching ahead of the hoseline - The “inside” crew 

searches for the fire, isolates and communicates location to 

fire attack (Locates - Isolates - Communicates).  In unison, the 

“outside” crew performs a targeted search.   

When searching behind the hoseline - The “inside” crew 

makes their way to fire attack, typically communicating that 

fire attack has the fire area for search and then searches 

back.  In unison, the “outside” crew performs a targeted 

search. 

Isolate (Rooms or Fire) 

While performing search, fire may be down the hallway coming from an adjacent 

room. Our objective would be to confine the fire to the room of origin, accomplished 

by isolating the fire from the rest of the structure.   

When initiating a search by window and are met by fire in the hallway, making the 

hallway untenable for search, isolate the room from the fire.  Isolation can be 

accomplished by closing a door, removing a door from another room or closet or using 
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a mattress.  When isolating with a removed door or alike, we must hold the door up so 

the pressure does not knock it down.  We can accomplish this with a hook. 

From our experience and 

research conducted by UL 

Firefighter Safety Research 

Institute, we know that isolating 

fire can be beneficial to civilian 

lives, their property and 

firefighters. 

Example:  We arrive at the 

following one story single family 

dwelling and are assigned to search with a crew of four. We split the crew with Team A 

going through the front door (the main path of egress) and Team B starts their search 

through a window of bedroom 2 (a targeted search). 

Team A decides to start a search at the front door because they are making access for 

Fire Attack, searching the main egress and working in unison with Team B to complete 

a search on both sides of the fire. 

Team B initiated a search through the window of bedroom 2, targeting the bedrooms 

where 42% of our victims are. On their size-up they saw that the fire was in bedroom 3 

and could be cutting off the egress for victims beyond the fire. The first firefighter goes 

straight to the hallway threshold and performs a sweep for victims and assesses LIFE-

FIRE-LAYOUT, while the second firefighter searches bedroom 2. As the firefighter is 

sweeping the hallway, they confirm the fire location in bedroom 3. 

What is the priority after locating the fire? 

The firefighter isolates bedroom 2 or may decide not to so they have improved 

communication within the crew. The firefighter grabs the hook, reaches bedroom 3’s 

door (the fire room) with their hook and isolates the fire. If the fire room is searchable, 

then do so. This isolation slows the fire’s progress and hinders it from reaching the 

hallway and spreading further for a short amount of time which buys  time for Fire 

Attack to stretch their line to the interior for extinguishment. The isolation of bedroom 

3 increases the searchable space within the structure, improves conditions for possible 

civilians and firefighters and decreases property damage from smoke and fire. 
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Key point: When we initiate searches from windows, it is imperative to teach and learn 

that we don't always just isolate the room we are in but we isolate the fire when 

possible. If that firefighter did not isolate the fire in bedroom 3 and instead only 

isolated bedroom 2, the fire would grow into the hallway and beyond. The “Close the 

Door for Life” and “Close Before You Doze” campaigns are telling our civilians to 

isolate, therefore, we should do the same.  

“If we are going to educate the public to isolate themselves, we must fulfill our promise 

and prioritize search and be able and willing to.”- vententersearch.com 

Vent for LIFE 

Venting as we search, can improve our efficiency and effectiveness. Venting during 

search improves the conditions, gets lift and reduces the toxins for our victims. If a 

victim is missed during a search, the ventilation will help them. When we vent while 

searching, we need to know how it will affect the fire.  Either isolate the room or know 

the fire has been knocked down. Maintaining situational awareness as we move 

throughout the building is vital. Listen to radio traffic from Fire Attack.  Is the fire being 

overwhelmed? Is the fire making a run? Are our masks getting condensation due to 

Fire Attack putting water on the fire? Are we able to isolate the room we are 

searching?  

There are no absolutes but here are some loose guidelines for venting windows while 

we search:  

High visibility: Leave the window intact.  

Moderate visibility: If the lock mechanism is easily visible and manipulated, open the 

window and push out the screen.  

Low to zero visibility: Break out the window and the screen.  When venting while we 

search, we will typically leave the sash intact.   

Search is all about reducing our time to our victims. Search puts a high demand on our 

energy and cognition. If the sash is wood, then it is easily taken while we take the 

window and takes up little to no more time nor energy. A metal sash distorts and can 

be removed, but with more energy and time. Vinyl windows are tough and take a good 

amount of time and a lot of our energy. If we were to take every sash, it would take up 

too much time. Our purpose of taking/opening windows is to vent for LIFE and get lift 

to improve our search. If we are in a situation where our comfort levels are being met, 
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due to the fire intensity, then by all means take out the sash. But if we continually 

monitor conditions, the fire, and fire attacks’ progress, we will not be in situations that 

cause us take every sash. We bring the Halligan into the room to break a window. We 

leave the Halligan outside the door when conditions are good enough to just open the 

window. Look out a window that you vent to orient yourself and note ladders that 

have been thrown.  

Clear communication within the crew and coordination by the search group can 

improve efficiency of our search. Communicate before and during to identify which 

rooms have been searched. The idea of marking doors has problems. The chalk in your 

pocket is hard to grab with gloves, the chalk breaks, it takes up time to mark a door.  

Even if the crew was able to accomplish this task, 77% of our victims are located in low 

to zero visibility, making it nearly impossible to even read a marking on a door.  

NON-ANCHORED SEARCH 

Split Search  

This is a common practice and the preferred type of search. Split search is typically 

performed when at least one of the following three factors are present: favorable 

conditions, good crew continuity, or fire attack is in place.   Splitting the crew cuts the 

search time in half and allows civilians a greater chance of survival.  Split search 

provides the highest percent of survival rate out of all the types of search (41%).   

Rarely would a crew send one member to one floor and another member to a different 

floor, this does not save time and if a member is in need of assistance or finds a victim, 

the crew is too far apart to be efficient. (Reference the two diagrams for a visual on 

what a split search looks like). 
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Example: Fire attack stretches a line 

through the front door and through the 

main path of egress, instead of pulling lines 

to the Charlie side. This line placement 

allows fire attack to start a search for 

civilians and protects potential victims and 

the search crew. They place the line 

between the fire and the searchable space. 

As the Fire Attack team gets the hose in 

place and a knock on the fire, the heel can peel off and search the adjacent area 

(yellow) with the protection of the hoseline. As the fire gets further knocked down, 

Fire Attack will then search the fire area (red). 

The Search crew (FF1 & FF2) have the experience and knowledge that the hoseline is 

their protection and is between them and the areas to be searched. This allows them 

to perform a split search off of the hallway. They target the bedrooms due to the high 

probability of civilians (42%). The firefighters simultaneously search the two bedrooms 

and stay oriented by their initial search size-up. 

They will enter the bedrooms independently, isolate the room and ventilate. If visibility 

is low/zero they will bring their Halligan in 

and take out the window, yet leave the sash 

intact. If the visibility is moderate to high, 

they can manipulate the window lock, open 

the sash and push out the screen in 

seconds. They will leave their Halligan in the 

hallway so they can search with both hands. 

The search will start on the bed due to 

those victims having a higher risk in the 

elements. When they finish searching the 

room, they will exit and isolate the rooms by 

closing the door. They will then meet in the 

hallway continuing to split search the house. 

Oriented Search 

The diagram shows a public hallway apart-

ment building with a three firefighter crew.  

The red represents the “oriented” firefight-

er, while the green is firefighter one and the 

purple is firefighter two which are searching 

simultaneously.  
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Oriented search is when one member is coordinating the search. All members need to 

stay oriented, but during “oriented search,” the lead is “oriented” to the progress of all 

members searching, fire conditions, and is responsible for any radio traffic for the 

team.  The traditional oriented search would keep one firefighter at the threshold of a 

room that is being searched, while another member searches the room/apartment.  

Oriented Search is ideal during a large area search of adverse conditions coupled with 

an inexperienced crew.  

Window Entry Search 

Firefighters are placed in an advantageous position within the building when entering 

through a window. This can increase the probability of victim location, while reducing 

the time of rescue.  Stairs can be difficult and time consuming to locate, while windows 

can be quickly accessed and assist in identifying the type of room we are about to 

enter. Stairs can be burnt out, dropped power-lines or fire can block access, increasing 

the need for searches initiated from windows.  When searching from windows is 

favorable to our search, then the crew will make that decision to do so.  

Clackamas Fire expects firefighters to initiate searches from windows anytime it is 

advantageous for the search, we do not need reports of victims to perform this tactic. 

(See Window Entry Search CPS for the specifics).    

Typically both firefighters make entry into the window.  Two in the window improves 

communication when we find a victim and decreases our time to rescue and removal 

of civilians. When the room we are entering is abnormally large, to reduce the time to 

complete the search the firefighters can split the room. Searching “Beyond the door” is 

our goal, we will continue the search beyond the initial room when possible. If unable 

to enter through the window due to 

severe smoke and heat conditions, 

probe the floor area immediately 

inside the window with your hand for a 

victim and communicate conditions 

with command.  

We will enter any opening for any type 

of room that is advantageous to the 
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assignment.  Size-up the window and look for other clues, to assist in identifying the 

type of room we are about to enter.  

Example: Engine 301 is assigned Fire Attack, Engine 302 is assigned search. As Engine 

301 is pulling lines and making a push, search is being delayed. E302 decides to split 

the crew and send Engine 302 Team A to initiate a targeted search. Team A initiates a 

search by window on the delta side, to target search the bedrooms (victim probability 

of 42%). There are two bedrooms on the delta side, one that it is likely the master (B1) 

due to it being towards the Charlie side. We prioritize B1, because in our experience, if 

a bedroom is going to be occupied, the master is typically used first, as in if it's a house 

lived in by a single person or a couple. 

Team A makes entry with two. Why? If they locate a victim, they will most likely need 

help. If we leave one outside and it's low to zero visibility, then yelling directions from 

the window will fall on deaf ears, due to the density of the smoke, preventing or 

mumbling your voice and adding confusion. 

When assigned to Search, it is implied that a search of the structure will be complete - 

our plan is to go beyond the door. The first firefighter will go to the hallway and assess 

LIFE-FIRE-LAYOUT, isolate B1 and remain in the hallway if they can. The 2nd firefighter 

makes immediate entry and searches B1. When the 2nd FF finishes searching the 

room, they meet up with their crew in the hallway. They cannot extend the search 

beyond the hallway due to fire which Fire Attack is starting to apply water to. The crew 

or one firefighter searches B2, isolates and ventilates. Prior to exiting the structure to 

find another way in to complete the search conditions are noted to have changed 

when Fire Attack gets a knock on the fire. This allows them to continue down the 

hallway and coordinate their search efforts with Engine 302 Team B. 

Keypoint: The search crew was oriented as a crew by having a good search size-up, 

monitoring conditions and were efficient due to only having to make entry once and 

were able to extend their search throughout the structure because they took the time 

to notice Fire Attacks progress. 

Large Area/Disorienting Search 

This style of search is performed when our size-up shows adverse conditions, and 

unusually large building or a difficult or bizarre floor plan.  A rope or a hoseline can be 

used to “anchor” our search, but in most cases it will be a rope that will be secured to 

a point outside the IDLH. 
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The search size up should lead you to the high probability areas first.  In large areas the 

locations of victims can vary drastically.  A good search size up, knowing occupancy 

type, human egress nature and building knowledge will be paramount in doing the 

most good for the most people. 

When searching in large areas, crew management is key.  If resources have allowed for 

multiple search crews, communication between the crews is important to avoid 

searching the same areas and getting a complete search accomplished.  Making entry 

on multiple sides and entrances of a large structure will reduce the chance of “getting 

too deep”. If this is the case, consider a Search Group Supervisor.  

Secondary Search  

The secondary search is a thorough and painstakingly complete search for life in all 

areas that required a primary search. In addition, the secondary search must also 

include the entire outside perimeter of the building and all shafts, basements, cellars, 

elevators, roofs, etc. Its purpose is to ensure that no possible victims are overlooked. 

Time is not as important as accuracy.  This search shall be completed before any 

extensive overhauling of the fire area is attempted.  It must be performed by a 

different company than the company which performed the primary search.   

SEARCH TIPS 

• When calling out for victims, hold your breath, listen and don’t move. (approx. 3 

sec.) 

• When using a TIC, scan and then search.  Do not move while looking through the 

screen, you have a narrowed view and poor depth perception. Tunnel vision can 

happen when continually looking through the TIC, which can delay us from noticing 

a change in smoke conditions. 

• TICs can not see all victims.  They do not see heat of victims under blankets, 

drywall, etc. Do not over rely on the TIC to clear an area, unless the area is wide 

open without obstructions, such as a gymnasium. 

• When you locate a victim, sweep for other victims around the area.   

• When a victim is located and removed, complete searching the same area that you 

located the victim. ex: When we locate a victim on a bed, go back and continue the 

search with researching the bed. 
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• Try not to move furniture.  Furniture can assist in orientation and if moved may 

cover a victim, threshold or door.  

• Locked doors get forced and the room gets searched, bring a tool.   

• If the night latch chain is in place, this indicates a strong possibility of victims. 

• Sweep under beds with an arm and your eyes. 

• When you locate a bed, reach above to check for bunk beds.  Search beds high to 

low. The higher they are, the worse the conditions. 

• Roll cribs to the ground to search. 

• Thoroughly search and sift all piles of clothes (do not move), draperies, or bed 

linens.  

• Get on top of beds, sweep and sift from corner to corner, stem to stern (do not 

pat).  We are feeling for weight and contour.  Sweep between the bed and the wall.  

• Ventilate while searching if: coordinated with fire attack, fire is under control or 

you can isolate the room. 

• It is imperative when searching in anything less than high visibility, that the search 

crews get down on the ground, where the victims are. 

• No one should say “that room is searched, you don’t have to go in there.”   

“Don’t let our EGO get in the way of a good search. I don’t care how many teams the 

chief wants to search an area, I am never going to say I am positive that there is no 

baby in that smoke-filled room.” - Mike Lombardo 

• When searching in hoarder conditions.  Stay in the pathways and on top of the 

clutter.  On a Primary search we must prioritize time and not sift through and move 

all the clutter. 

• When searching for victims, feel for contour and weight. 

 

IN SUMMARY 

The purpose of this document is to convey the diversity on what a systematic and 

complete residential search size-up may include.  The information in this document 

should assist our crews to search based on educated decisions, resulting in rapid victim 



 

 

Resources: 

1. Search Culture Facebook Page 

2. Firefighter Rescue and Survival Richard Kolomay and Robert Hoff   

3. FEMA Civilian Fire Fatalities in Residential Buildings 2007-2011 

5. Fire Engineering Size Up Before you Search 

6. Clackamas Fire District#1 SOP, FRP, CPS 

7. FDNY Probationary Firefighter Manual - Chapter 16 Search 

8. LA County Search and Rescue 

9. census.gov 

10. Mike Lombardo 

12. Grappling grips: Brian Olson 

13. Firefighter Rescue Survey (www.FirefighterRescueSurvey.com) 

14. Firefighters across the United States 

15. International Building Codes (IBC) 

16. Fire Nuggets  

 September 2016 (Pages 10-13) 

 November 2016 (Pages 8-17) 

 January 2017 (Pages 10-15) 

17. Brothers In Battle LLC. (VES Beyond The Door: Lecture & HOT) 

 

Continuing Education for Search: 

Clackamas Fire D1NET 

FRP 

• Search 

CPS 

• Window Entry Search 

• Large and/or Disorienting Search 

● Primary Search 

● Secondary Search 

YouTube 

● https://youtu.be/jHmT0kgFQ0I (The Mission, THEM & Me) 

● https://youtu.be/m5d02m1UVI0 (Why We Go Inside) 

● https://youtu.be/IxVgr4shsIw (Search Culture, Know Your First Due) 

● https://youtu.be/PABRKsh-etc (Search, Getting Away from the Anchor) 

www.youtube.com (“Search Culture Know Your First Due” & “Search Getting Away from the An-

chor”) 
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CHAPTER 7 OVERVIEW 

Salvage and Overhaul Operations begin with an effective size-up.  Every building will 

vary in the degree and complexity of salvage and overhaul needs.  Even after personnel 

have gained control of a fire, extinguishment isn't complete until a post-fire 

investigation of the total fire area reveals that all of the fire has been extinguished. 

During overhaul operations, primary emphasis is normally focused on locating and 

extinguishing any remaining fire.  Major factors involved in determining method of 

overhaul are the type of occupancy, stability, materials present, and size of the fire.  

Fire involvement and location will dramatically affect salvage needs.  Those building 

contents that are at greater risk of sustaining damage from water (or of greatest value) 

should be covered first.  In most cases, the floor below the fire will be at greatest risk 

of sustaining damage from runoff.  Variations in building construction, materials and 

types will also impact salvage needs. 

KEY CONSIDERATIONS 

· Salvage operations should be started as soon as on-scene resource permit and 

if possible, simultaneously with fire suppression operations. 

· Develop a plan to efficiently cover building contents while maximizing the 

effectiveness of each salvage cover 

· Consider occupancy type and building contents when prioritizing items that 

need to be covered. 

· Minimize damage to area of origin as much as possible until after investigation 

is complete. 

TOOLS AND EQUIPMENT 

· Heavy Duty Disposable Tarps  

· Canvas Tarps 

· Catch basins 

· Heavy Duty Visqueen   

· Water Vacuums 

· Squeegees 

· Lath bundles 

· Bags with hammers, staple guns 

· Floor Runners 
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· Rubbish and Plaster hook  

· Saws 

· Scoop shovel 

· Axes 

· N.Y. Hooks  

· Pike poles 

OPERATIONS - SALVAGE 

Salvage operations can be effective and should be considered while performing other 

fire attack operations as well. While our main focus is on limiting fire damage, it is also 

important to consider that the amount of smoke and water damage to unprotected 

building contents and unaffected areas can far exceed the loss by fire. Salvage covers 

are the first line of defense in the protection of building contents. They can be used to 

cover valuables, furniture, stock, equipment and to channel water through and out of 

the building by making a water chute, and retaining water by constructing a catch 

basin or sump.  Last, consider salvage before overhaul procedures to reduce damage of 

other furniture or valuables. 

Salvage operations can generally be divided into two categories within a structure: 

· Protecting the building contents  

· Water control and removal.  

PROTECTING THE BUILDING CONTENTS 

Consider occupancy type and building contents when prioritizing items that need to be 

covered: 

Residential 

· Value of contents should reflect their relative importance to the occupant/

owner.  Photos and memorabilia may have more sentimental value than more 

expensive items 

· Electronics 

· Family heirlooms 

· Pictures 

· Furniture 
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Commercial: 

· Salvage needs primarily directed at building contents. 

· In business applications, computers, files, and business records may be of 

greater value than stock. 

Develop a plan to efficiently cover building contents while maximizing the effectiveness 

of each salvage cover.  Some things to consider when developing a salvage plan: 

· Organizing building contents in the center of the room before covering.  

· Items can be fully protected with a minimum number of salvage covers. 

· Family heirlooms and pictures should be placed in spaces that are covered 

well. 

· Moving contents to a safe location within the structure 

· Removing contents from the structure if weather permits. 

Some techniques utilized to spread the covers are: 

· Balloon Throw 

· Single and Double Edge Snap Throw 

WATER CONTROL AND REMOVAL 

A critical task for all companies is the ability to improvise and develop various methods 

to contain runoff and route water out of a structure and away from endangered 

building contents.  Salvage covers are the primary tool to accomplish this task. Some 

techniques that should be considered are: 

· Improvised Sump Basin 

· Catch Basin 

· Catchall 

· Water Chutes 

· Splicing Covers 

· Splicing a Chute to a Catchall 

· Dike 

Not only is there a consideration for control of water run-off, but for the removal of 

water as well. Employing water vacuums as squeegees make water removal easier and 

less time consuming; allowing for less damage to some structures.  Water removal can 

also be used in conjunction with the controlling of water runoff by using drains, 

shutting off water, and pulling the toilet(s). 
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OPERATIONS – OVERHAUL 

The success of an effective and safe overhaul depends on an appropriate plan.  This 

will ensure that all areas in question have been appropriately overhauled without the 

duplication of efforts. 

Objectives of Overhaul 

· Complete extinguishment of fire with minimal damage to the building and 

its contents. 

· Determine probable cause of the fire. 

· Minimize damage from overhaul in area of origin, prior to INVESTIGATION. 

· Leave structure in a safe and secured condition. 

· Which areas need to be overhauled? (If in doubt overhaul the area) 

· What resources will be needed? 

· Where the overhaul material will be placed. 

Size-up 

When a truck company is assigned to overhaul, size up the situation and determine 

tools needed to complete the assignment.  

Considerations prior to initiating overhaul: 

· Air quality (SCBA use) 

· Amount of fire damage  

· Consider Salvage before performing Overhaul to protect fire origin. 

· Hose line or water can 

· Location of fire 

· Lighting 

· Notify all companies of potential hazards (holes in floors, possible collapse 

areas)  

· Ongoing Size-Up   

CONSIDERATIONS: 

Make sure the building is safe prior to beginning overhaul.  Mark hazardous areas and 

notify other crews of them.  During overhaul, beware of the tendency to remove 

SCBA's too soon.  Monitor the air. Consider switching from a gas blower to an electric 

smoke ejector, provide adequate lighting and check with the officer in charge prior to 

removing non-burning debris from the building.  Attempt to leave area of origin intact 
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until investigation has been completed.  Check framing joints, headers, moldings and 

casing for extension.  If in doubt, err on the side of caution.  Open walls; pull ceilings to 

assure that there is no hidden fire.  A good place to start is from the entry way and 

progressively work your way in.  Secure the building, doors and windows prior to 

leaving.  

REFERENCE LIST 

Harold Richman Truck Company Operations 

John Mittendorf’s Truck Company Operations 

Vancouver Fire Truck Operations 
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CHAPTER 8 OVERVIEW 

Our Truck companies and Heavy Rescue are called to incidents that need extrication 

and to utilize equipment not carried by Engine companies. In addition to a larger 

compliment of extrication tools, the Heavy Rescue carries two winches, and has a 

tower lighting system. 

Incidents where a Truck and Heavy Rescue respond are most frequently the result of 

motor vehicle accidents (MVA) but may also include entrapment in machinery, farm 

equipment, airplanes, or heavy/light rail emergencies.  

KEY CONSIDERATIONS 

· Scene safety for both the rescuer and patient(s) should be addressed initially 

and continuously readdressed throughout the duration of the incident 

· Patient care is top priority, never compromise the patient due to a delay in 

extrication 

· ICS system needs to be in place, and job/task discipline needs to be followed 

· Develop contingency plans. Start a 10 minute “E-Timer” to track your 

extrication progress; if Plan A isn’t working after an allotted time, move on to 

Plan B 

· When extricating patients, develop plans to complete the minimum amount of 

extrication needed to remove the patient(s) 

TERMINOLOGY 

Boron Steel: This metal is extremely strong, due in part, to its high phosphorous micro 

alloy content, making it resistant to bending or crushing. Used in stabilizing bars in 

regions such as the roof doors or bumpers. Sawzalls and air chisels will not work. 

Hydraulic tools will squeeze the steel and may cause the blades of the tool to shatter. 

Dash Lift: A lifting maneuver on the front dash of an automobile used to lift the dash 

assembly up and off the trapped patients. This is usually done with hydraulic 

spreaders, cutters, and/or rams. 

Dash Roll-Up: An actual displacement procedure where the front dash of an 

automobile is rolled or pulled up and forward by using chains, come-a-longs, hand 

tools, or hydraulic tools. 
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Dash Straps: Steel brackets that attach stability components in dash of vehicle to floor, 

located at knee height concealed by plastic housing of center council. Cutting allows 

greater displacement of dash materials during “dash lifts” or “rolls.” 

Disentanglement: To remove the vehicle from around the patient. There are two 

considerations while disentangling a patient: first, anything pinning the patient, and 

second, the path in which the patient will be removed once freed. 

Displacement: A movement term that describes the moving of a part of a vehicle 

beyond its normal operating range, making space for the access and removal of 

trapped patients. 

Double Cut Battery Cables: Cut battery cables near the terminal, starting with the 

negative, then cut the cable again 1-2” down so that there is no chance of accidental 

connection to the battery terminal.  

Full Frame: Vehicles that incorporate frame rails that run from the front of the vehicle, 

underneath the passenger compartment, to the rear of the vehicle. These rails provide 

mounting support for passenger compartments, powertrains, and other vehicular 

components.  

Hard Protection: Backboard, Stop/Slow sign or specifically made item that protects 

patients from contact with reciprocating saws, hydraulic tools, or metal being moved 

during the extrication process.   

High-Strength, Low Alloy (HSLA): Specifically formulated steel designed to be 

lightweight yet strong enough to reinforce selected areas of a vehicle, 40,000-70,000 

psi tensile strength. 

High-Strength Steel: Specially formulated steel used to reinforce selected areas of the 

vehicle. 

Inner Circle: Hot Zone survey to check for hazards, number of patients, severity of 

patients/injuries, level of entrapment, fire threat, and fluid leaks.  

Job/Task Discipline: The discipline to remain dedicated to your assigned task/function 

until completed and not freelance. 

Laminated Safety glass: Used in windshields and throughout some vehicles. Comprised 

of layered plate glass separated by clear plastic (silica).  

Loaded Bumper: A safety term describing vehicle bumpers that are impacted during an 

accident, compressing their shock absorbing pistons (also known as gas struts) and 
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held in this compressed position by the subsequent wreckage. Shock absorbing 

pistons can also be located in the hood, trunk, canopies, etc.  

Marriage: Connecting/securing two or more objects together for stabilization, 

creating one secure object, I.E., car to a power pole, two or more cars together, etc. 

Micro Alloy Steel: Specific steel designed to be lightweight yet structurally sound, 

110,000-215,000 psi tensile strength. 

Moon roofs: Clear or tinted window openings in the top of the vehicle allowing light, 

air, or both to enter the vehicle. May also be called a sunroof. 

Nader Pin: A case-hardened pin attached to an automobile door frame. In a collision, 

the cams in the door locks grasp the pin to keep the door from flying open, preventing 

occupants from being thrown from the vehicle. 

Outer Circle: Warm and Cold Zone survey looking at other vehicles, walk away or 

ejected patients, wires down or other various hazards related to scene safety. 

Pancaked Vehicle: A vehicle that has come to rest on its roof; with the roof crushed in 

upon the passenger compartment space.  

Peak and Peel: Before cutting begins, strip the interior trim and gaskets from all pillars 

and posts and expose the metal channel on at least one side of the vehicle. Inspect all 

installation slots for Inflatable Curtains or Side Impact Protection Systems (IC/SIPS) 

inclusion. Identify the exact location of cylinders, connectors, and system wiring. 

Inspect the B post at its base, middle, and top for the seat-belt pre-tensioner location. 

The medic inside may have optimum position for this task. 

Purchase Point: A small opening made by the rescuer that makes room for the 

insertion of larger rescue tools. 

Quarter Panel: A quarter panel is the body panel of an automobile between a rear 

door and the trunk and typically wraps around the wheel well. The similar front 

section between the door and the hood, is called a fender but, may sometimes also be 

referred to as a quarter panel. 

Rocker Channel: A rocker channel, sometimes referred to as a rocker panel, is a 

stamped steel piece that is an integral part of the car’s body structure. Rocker panels 

are located along the sides of the vehicle between front and rear wheel well openings, 

just below the doors. These panels are strong and can be used as hydraulic tool 

leverage points.  
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Roof Flap: The displacement procedure on an extrication scene that involves the 

cutting and folding away of the roof of the vehicle. 

Roof Posts/Pillar: A vertical or near vertical support of a car’s roof windows. Labeled A, 

B, C (and D for larger vehicles), respectively from front to rear. 

Roof Rails: An attachment point for crossbars and other devices to secure loads to the 

roof of the vehicle. Roof rails can contain airbags. 

Roof Ribs: Structural support along the roof of the vehicle. Generally made of extruded 

metals that are formed and riveted or welded to the roof of the vehicle. 

Soft Protection: Blanket, tarp or similar to cover and protect the patient from glass and 

debris during the extrication process. 

Space Frame: Utilizes a steel cage-like structure that carries the vehicle’s loads and 

stresses, and holds the vehicle together.  

Stabilization, Interior: Include keys out of the ignition and moved away from the 

vehicle, vehicle out of drive, parking/emergency brake engaged. Windows rolled down 

and electric seats moved to make room for the patient. 

Stabilization, Primary: The first initial/simple act of making the vehicle stable. This can 

be by use of wedges, step chocks, etc. Taking the suspension movement out of the 

vehicle. 

B - Post 
C - Post 

A - Post 
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Stabilization, Secondary: A more complex and secure means of vehicle stabilization. 

Tools used vary from ratchet straps, winches, cables/chains, ropes, and struts (Rescue 

42). 

Strut: A sealed, gas filled, strut-like lift support that exerts an outward force on the rod 

to lift and hold open hatchbacks, hoods, trunks, and station wagon lift gates.  

Tempered Safety Glass: Side and rear windows very resistant to breakage. When 

broken, it fractures into thousands of tiny pieces limiting danger by flying shards of 

glass. 

Tunneling: The art of making your space bigger by removing any and all interior pieces 

(seats, center console, debris, etc.) Typically performed from the back to front of the 

vehicle when there is limited access to other aspects of the vehicle. 

Unibody Vehicles: Short frame rails that terminate underneath the vehicle at the front 

of the passenger compartment or firewall area. This type of construction utilizes the 

passenger compartment for integrity and stability.  
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VEHICLE CONSIDERATIONS 

Vehicle-specific items such as anatomy, safety systems, and materials need to be 

accounted for before tool work begins. No matter how the tasks are completed, each 

member needs to utilize situational awareness and constant reevaluation to ensure a 

safe and expedient operation. 

VEHICLE ANATOMY 

While not exhaustive, the following are some key vehicle features that affect the 

majority of vehicle extrications.  

Doors: There are multiple considerations regarding vehicle door anatomy, among them 

are: door latch release mechanisms and Nader Pins, which vary by manufacturer. 

Frequently door interiors also house airbags and their associated deployment 

components. Hatchback vehicles may have different latch styles and cylinders to assist 

with lifting their rear door. 

Posts/Pillar: A vertical or near vertical support of a cars roof and windows. Labeled A, 

B, C (and D for larger vehicles), respectively from front to rear. Common housing for 

airbags and seatbelt tensioners. 

Rocker Panel: A rocker panel is a stamped steel piece that is an integral part of the 

car’s body structure. Rocker panels are located along the sides of the vehicle between 

front and rear wheel well openings, just below the doors. Because these panels are so 

strong, their integrity should be maintained if possible to be used as a tool leverage 

point during extrication. 

Dash/Fire Wall: The fire wall is located behind the dashboard and separates the engine 

compartment from the passenger compartment. The steering wheel column and 

dashboard supports penetrate the firewall and are very difficult to cut or bend.  

SAFETY SYSTEMS 

SRS / Airbags/ Seatbelts 

Supplemental Restraint Systems (SRS) are airbags found in newer vehicles that 

augment protection provided by seatbelts. Driver SRS airbags are most commonly 

found in the steering wheel. 

Frontal Impact Airbags: can be found in both “A” posts, steering wheel, and passenger 

side dashboard. 
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Side Impact Protection System (SIPS): 

located in either door, inside seat edge 

closest to the door, in roof rails, or pillars. 

These can be either a curtain or tube style 

air bag. 

Inflatable Curtains: Inflatable curtains are 

airbags mounted in the door or headliner 

to the side of the seat to protect the seat 

belted occupant in the event of a side 

impact or rollover. 

Automatic roll-over protection systems 

(ROPS): Typically found in convertible 

vehicles and are stowed behind seat or within rear deck. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROPS seen here (blue) in the rear deck of a 2013 Volvo C70. 

 

Seatbelt Tensioners: A component of the seat belt system that locks the seatbelt in 

position during a crash. These devices are located in the “B” post, inner front seat belt 

buckle area, and C post or rear deck area. Tensioners can either be mechanically or 

electrically activated. Mechanically activated tensioners remain active without vehicle 

power.  

 

Possible locations of airbags 
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VEHICLE BODY MATERIALS 

The automotive industry is constantly developing improved passenger safety by 

incorporating high strength materials into vehicle design. These materials may be 

stronger than the extrication tools we carry. Special attention must be given when 

planning to cut through areas likely to be reinforced by high strength materials. If the 

hydraulic tools are unable to cut through these places, use them for points for 

mechanical advantage to cut or spread nearby.  

High strength materials and designs vary in all years, makes, and models of vehicles. 

Reinforcements can be found within the dash, doors, posts, and throughout the 

passenger compartment. The best way to know their locations is through the Crash 

Recovery application on your apparatus devices. Some examples of high strength 

materials in use today are Boron Steel, High Strength-Low Alloy Steel, and Micro Alloy 

Steel.  

HYBRID VEHICLES  

Hybrid vehicles blend a gasoline or diesel internal combustion engine and high voltage 

electric motor together to reduce emissions and increase fuel economy. On most 

Hybrid vehicles the combustion engine does not need to be running for the vehicle to 

be in motion. (The electric motor alone is almost silent). The three major components 

Seatbelt tensioner located in B post 
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of Hybrids include the Electric Motor/Generator, the High-Voltage wiring, and the high 

to medium voltage battery.  

Examples of existing hybrid vehicles are commuter buses, school buses, UPS/FedEx, 

and some cargo/utility trucks, as well as common passenger vehicles (Prius, Leaf, Volt). 

Start-up and shutdown procedures vary from vehicle to vehicle. If a Hybrid vehicle gets 

damaged in a crash, system components may become compromised. Follow current 

policies and procedures for deactivating a hybrid vehicle. 

Hybrid vehicle fires need special consideration. It may be difficult to extinguish High 

Voltage batteries with water if the vehicle is on fire and the battery is involved. Use 

large volumes of water with consideration for runoff, or let the fire burn off. 

Three types of Hybrid vehicles: 

1. Full Hybrid – move up to 20 mph using only electric motors and combination of 

both motors at higher speeds. 

2. Mild Hybrid – electric motor assists the internal combustion engine during 

acceleration and operates in tandem. 

3. Start/Stop Hybrid – uses electric motor when coasting, traveling under 15 mph, 

braking, in Drive with vehicle stopped, or in park. A large electric motor 

replaces the starter and alternator and instantaneously starts the engine when 

necessary to charge the batteries. 

Hybrid Batteries and Wiring 

Hybrid vehicles typically contain battery packs to operate the electric motor(s). The 

voltage of the battery packs depends on how much power is needed to operate the 

vehicle. They can range from 140-850 volts. Hybrid vehicles also contain conventional 

12 volt batteries to operate the low voltage systems (SRS, radio, windows, lighting, 

power seats, etc). The 12V is required to close the relays and connect the high voltage 

system and allows it to operate. Some models contain a boost converter that 

transforms the lower DC power into usable AC power to operate the electric motor.  

Wiring Color 

High voltage cable, any voltage above 60V is mandated to be ORANGE (DO NOT CUT 

ORANGE WIRE). Most orange cables also are marked with high voltage warning 

symbols. Wiring below 60V can be any color. 
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Common medium voltage wire, 34-42V DC, may be YELLOW or BLUE cables. Airbag/

SRS wiring may be yellow. All wires can be covered with black cladding or plastic, 

leaving little of the color exposed. These cables can be found in the engine 

compartment, on the underside of the vehicle, and in the area where the batteries are 

stored.  

COMMON SCENE HAZARDS FOR MVA’s 

From the Inner Circle 

· Leaking fluids – fuel, battery acid, other HazMat 

· Blood – to include sharp objects from jagged metal and broken glass 

· Un-deployed airbags, loaded seatbelt tensioners, hood and trunk gas struts 

· Compressed bumpers 

· Weapons/pet 

· Hidden objects, patients, or hazards inside trunk or concealed space 

· Special considerations – Hybrid electric 

vehicles, LPG buses/vehicles, hazardous 

cargo 
 

Airbags 

Scan interior for airbag location identifiers (I.E., 

SRS/SIPS tag) 

· Steering wheel, dashboard, seat, side 

curtains 

· Peek and Peel 

· “A”, “B”, “C” post trim panels 

High voltage wires with orange casing and warning labels 
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· Door panels 

· Seat back uprights  
 

From the Outer Circle 

· Traffic 

· Wires down 

· Broken power poles, trees, limbs 

· Patients ejected from the vehicle 

· Other environmental hazards 
 

RESCUE ACTION PLAN 

An accurate and concise size-up should be made by the first arriving unit to any motor 

vehicle accident. Basic vehicle(s) information including year, make, and model are very 

important to relay, due to the many types of safety systems and reinforcements that 

are in vehicles today. Time responding to the scene should be utilized to check 

extrication anatomy references and relayed to the crew. Apps, MDCs, and books are all 

available and should be used in identifying where hazards are located within the 

vehicles or machinery.  

How the vehicles are positioned is important information in mentally preparing for the 

incident: upright, on its side, inverted, on top of, underneath, crushed/collapsed, or 

into a structural member. This information will impact resource needs and give an 

indicator as to how much stabilization will be needed. Heavy Rescue and Truck 

companies are capable of stabilizing two mid-size sedans on their sides or tops with 

the Rescue Struts, Chains, and Cribbing that are carried. 

Once on scene, a top priority is to identify if entrapment is present or not, and whether 

the current resources can mitigate the incident at hand. Are there extrication needs to 

free the victim? Or is the victim uninjured, and crew assistance or the use of basic tools 

is all that is necessary to free the patient from the vehicle. If the entrapment requires 

extrication, “Heavy Extrication” should be called for, which includes a Truck company, 

Heavy Rescue, Medic unit and Battalion Chief. It is the position of the district to get 

resources coming early and cancel units as the incident deescalates. 

Potential on-scene hazards should be communicated in the continued size-up. The 

need for a heavy wrecker or crane, US&R, PGE, ODOT, traffic control, etc., are some 

examples that need to be communicated. 
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As the size up is being made, the IC will develop tactical objectives. This should include 

establishing a safe work area and an evaluation of resource needs adequate for dealing 

with the incident. In addition, the IC may need to address assigning a safety officer (if 

one is not assigned, then the IC is also the safety officer), treatment and transportation 

of patient, traffic control, and monitoring any and all resources involved in the 

incident.  

Before beginning any extrication, it is important that the scene be surveyed and any 

immediate hazards be mitigated. Ongoing size up is required to ensure further hazards 

or entrapment problems are addressed. 

Priorities 

1. Arrival/Positioning/ICS 

2. Create safe work zone 

3. Stage equipment and apparatus uphill, upwind, and shield the work area 

4. Establish extrication group, medical group, and safety officer 

5. Continuous size-up and survey including situational awareness as well as 

identifying vehicle make/model/year 

6. Interior, primary, and secondary stabilization 

7. Fire Protection 

8. Hazards located and mitigated 

9. Patients accessed and triaged 

10. Extrication of patient(s) from vehicle/machinery and transported 

RESCUE ACTION PLAN: FIRST ARRIVING UNIT 

First arriving companies (which may or may not be a truck) of an identified extrication 

should consider the following to assist the incoming extrication companies. And 

remember, always follow updated policy and procedures regarding vehicle extrication.  

Officer: Assume command, perform a 360 of the scene. Upon BC arrival and passing of 

command, anticipate becoming the Medical Branch Supervisor or Extrication group 

supervisor. Communicate vehicle make/model/year to dispatch and other incoming 

units, scene safety, and continuous scanning of the scene. 

A/O: Fire suppression, scene blocking, lighting, tool set-up, placement in tool staging 

area 25-50 feet from working area, and address traffic.  

Firefighter A: bring water can and irons to the hot zone, inner circle hazards, number 

of patients, severity of injuries (triage), stability of vehicle, patient entrapment. 

Anticipate taking PIC of pt and communicate EMS needs. 
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Firefighter B: outer circle hazards, additional vehicles involved, walk-away or ejected 

patients, and back-up for Firefighter A. 

A quick discussion between the crew about their findings and a plan “A” should then 

be established. Based on that plan, a plan “B” can quickly be discussed and prepared 

for, while addressing urgent needs of the incident (fire suppression and stabilization). 

Fire Suppression 

A pre-connect should be placed near the inner/outer circle border. Once the crew is at 

the vehicles, if battery power will be needed to assist with initial access operations 

(power windows/locks, steering column, and seat controls) do so then isolate the 

battery when appropriate.  

Stabilization 

Decide how you are able to safely attain primary stabilization, both interior and 

exterior, prior to accessing and further triaging patients. Provide for patient for safety 

with blanket, back board, and/or eye and head protection. Secondary stabilization can 

only be done after interior and primary stabilization has been done. Work with PIC to 

establish patient priorities to include medical interventions, disentanglement, and 

injuries that may impact patient removal.  

RESCUE ACTION PLAN: EXTRICATION TEAM 

Upon arrival of the Truck and/or Heavy Rescue Company, a plan needs to be 

communicated and quickly evaluated by the crew to determine how the plan will be 

executed. 

Truck/HR Officer: face to face briefing with First Arriving CO to establish needs. 

Anticipate becoming Extrication Group Supervisor, assign technical objectives to crew 

members after relaying Plan “A” and clarifying objectives. If not completed, assign 

tasks to complete interior, primary, and secondary stabilization and tool assignments. 

The Extrication Group Supervisor will manage overall extrication and safety. Continue 

evaluating the current plan and timeframe (starting a 10 minute time through dispatch 

to re-evaluate current plan), and communicate to IC. Coordinate and implement Plan 

“B”, develop a Plan “C” and maintain visual safety for the tool workers. 

A/O: establish tool staging area, and prep all equipment to be used, check in with the 

officer for additional needs, assist with the effectiveness of Plan “A” and help initiate 

Plan “B”, help out as assigned, including maintaining tool swaps and replace blades, 

fuel, and manpower as needed. 
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Firefighter A: Inner circle: evaluate stabilization, extrication plan, discuss with PIC the 

patient(s) plan, and tools needed; can be lead tool operator. 

Firefighter B: Outer circle: evaluate scene hazards around, above, and below scene, 

meet with Firefighter A to share findings, plan, and assist. 

EXTRICATION BEST PRACTICES 

Stabilization 

· A priority to accomplish before any member enters the interior to begin 

operations 

· Primary stabilization can be simultaneous with interior stabilization or as 

opportunity presents, begin plan for secondary stabilization if situation dictates 

it 

· Must be maintained and continuously rechecked as operations progress 

· Goal to minimize vehicle reaction to rescue efforts and maintain 4 points of 

contact to ground 

· Crib voids with cribbing wedges: lock in place with struts, straps, chains, or jacks 

· Leave room for tunneling if needed 
 

 

 

 

 

 

 

 

 

 

 

 

Step 
Chocks or 
Cribbing Deflated 

tires 

Vehicle with appropriate primary stabilization in place. 

Vehicle with secondary stabilization in 

place using a combination of struts and 

ratchet straps. 

Vehicles that are found on their sides, 

tops, or resting against other objects will 

require a more complex stabilization 

plan. 
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Tool Operations 

· Take care to place electrical power and hydraulic power plants for effective use 

outside the hot zone.  Be mindful of cords and hoses impeding work or creating 

trip hazards.  

· 2 person teams are faster and more efficient than working alone.  Swap tool 

operators often when staffing allows. 

· Be aware of body positioning when using hydraulic tools.  Try to avoid pinch 

points. 

· Always cut with hard protection between the tool and the patient with the tool 

moving away from the patient whenever possible. 

· A debris pile of cut pieces should be placed well outside the hot zone 

Set-up for door removal 

· Try before you pry 

· Unlock 

· Remove glass 

· Create purchase points at point of attack 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
• Power plants and tools set up on opposite sides of vehicle with tool cache 

noted out of way to back right 

• No debris in working zone 

• Working in teams of 2 on opposite sides of vehicle 
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Methods of door removal 

· Hinge attack (See pics below) 

· Latch attack 

· Window Spread, creates gapping at hinges and latch to expose purchase points 

· Rear window spreads: break glass, chock onto trunk for greater surface area, 

recline front seats, remove through opening 

  

 

 

 

Front quarter panel – squeeze with spreader to make 

purchase point 

Peel sheet metal away to expose 

hinges, attack with spreaders 

Spread door away from body 

starting with initial tool place-

ment close to the hinge attach-

ment sites 

 

Squeeze front quarter panel to 

create gap which exposes hinges 
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Complete Side Removal – Both doors and “B” post 

· Maxidoor or “B” post blowout -

making two doors into one: latch 

attack rear door, remove “B” post 

top and bottom, pull open front 

door 

· Side lay down (Cut top of “B” post, 

hinge attack front door, spread 

open) 

· 3rd door conversation (for two-door 

cars), cut and remove below “C” 

post (access rear seat) 
 

Roof Removal 

· The “go-to” for multiple patients or suspected spine injury 

· Peek and Peel trim and expose before cutting posts, cut seatbelts! 

· Cover patient – blanket, safety glasses, ear protection 

· Remove windshield – laminated glass 

· Take all other glass 

· Cut all posts -  A B C D 

· Position a firefighter at all posts or four corners of vehicle 
 

 

 

 

 

 

 

 

 

 

 

 

Example of “B” post blowout 

CUT 
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Roof Removal (CONT.) 

 

Dash Displacement 

A Dash Roll and a Dash Lift both begin with the same step: a relief cut behind 

the front strut tower. 

Dash Lift 

· Remove door and as much plastic covering and weather stripping as 

possible 

· Crib rocker panel under “A” post behind front wheel 

· Relief cut above bottom hinge of front door on “A” post 

· Access and cut center dash strapping 

· Use spreaders in the relief cut area to lift dash 

 

 

 

 

 

 

 

 

 

 

 

Cut A post higher than other 

posts – leaving room for dash roll 
Low B post cut with sawzall 

Use cutters or sawzall. Cut low 

and be sure to peel and peel 

before cutting. 

Make two cuts just above bottom 

hinge. Remove small section of metal 

Relief cut front quarter 

panel with cutters, staying 

behind the strut tower if 

possible 

Remove 

  Strut tower 
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Dash Roll 

· Tilt the steering wheel column, recline and slide back seats 

· Remove door 

· Access and cut center dash strapping 

· Relief cuts in mid “A” post, disconnect roof and windshield 

· Relief cuts – above bottom hinge of “A” post, behind strut tower 

· Large Ram is ideal, add cribbing under “B” post. Can alternatively aim head of 

ram for dash to capture horizontal cross beam located within dash board 

housing. 

 

 

 

 

 

 

 

 

 

 

 

 

Cribbing placed under rocker 

panel for support. Tips of spreader 

placed where material was removed 

Dash lifted away from pt area with the 

spreading of the tool 

Insert step plate at bottom of B 

post, avoid any cuts into rocker 

panel 

Place head of ram at apex of A 

post after weather stripping is 

removed 

Apex  

of  

A post 



 

Chapter 8—Vehicle Extrication 

Cutting Dash Straps 

· Make access through center console 

· By cutting straps displacement for dash during lift or roll is greatly increased 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Detaching Struts 

· Avoid removing when under compression 

· Pop socket of strut off head of connection point to vehicle with hand tools 

using proper leverage 
 

 

 

 

 

 

General location of dash straps 

under center console materials 

Exposed dash straps after center console 

materials removed 

Cut dash straps Displacement of dash created from 

dash lift 

Common strut location is on rear Use hand tools to pry socket of strut off 

head connection 



 

-Chapter 8—Vehicle Extrication 

 

 

 

 

 

 

 

 

Extrication is often referred to as an “art.” There are many different variables when it 

comes to not only the vehicles and their different components but also in the various 

environments and results of impact. Having an organized and practiced approach to 

the extrication scene will allow team members to go to work quickly and on the same 

page. Remember to use resources as they are available and constantly reevaluate the 

effectiveness of the plan in play and the safety of not only your crew but of most 

importance, the patient. As vehicle materials advance so do tool capabilities and 

applications. Ongoing practice of the extrication “art” form will be mandatory to 

maintain even a low level of proficiency as a member of the Truck Company. 

Exposed connection head on vehicle 
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CHAPTER 9 OVERVIEW 

Virtually all occupied structures are serviced by one or more utilities (natural or L-P 

gas, electricity, water, phone, cable television, etc.). When a working fire is 

encountered, consider securing (shutting off) utilities that may endanger firefighters or 

building occupants. As fire conditions worsen, or as overhaul progresses, these hidden 

dangers may increase. The utilities most frequently determined to be of concern are 

gas and electrical services.   

KEY CONSIDERATIONS 

Upon approaching a structure involved in fire, the following factors should be 

evaluated and addressed as quickly as possible: 

· What types of utilities are serving the involved structure? 

· Is damage to electrical conductors or gas piping/fittings likely or possible? 

· Where are utility shut-offs located? (Gas meter, electrical panel(s), electric 

meter, service disconnects, water meter, sprinkler controls, etc.) 
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· Can firefighters safely mitigate the utility hazard? If not, request (through the 

IC) the response of the appropriate utility company for this purpose. 

· Are there solar panels on the roof? Be aware that during daylight hours, solar 

panels are still producing power and back-feeding the panel, even after 

electrical service has been disconnected. 

· What is the ETA for needed utility company? Can offensive operations safely 

proceed prior to securing the electrical or other utilities (solar power)? 

TEAM RESPONSIBILITIES 

Utility control is considered to be a truck company function. When staffing and 

incident factors allow a company to be split into two teams, utility control 

responsibilities are generally completed as follows:  

 

Outside Team 

The following tasks (when needed) are the responsibility of the Outside Team: 

· Shut off gas meter 

· Isolate downed service lines 

· Locate electrical meter and any outside disconnects 

· Shut off electrical service (if outside disconnect is available) 

· Communicate the location of the meter base to the Inside Team. This often will 

help locate the electrical panel and disconnects inside 

· Exterior meter may have a shut off switch on the outside. A good 360 will 

reveal this 

· Advise the IC of any utility company assistance/response needed, and status of 

utility control 
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Inside Team 

The following tasks are the responsibility of the Inside Team: 

· Locate and shut off interior gas meter(s) (if the building is so equipped) 

· Locate electrical service panel and isolate/disconnect power to affected areas. 

When in doubt, shut off main breaker (ALWAYS SHUT OFF BRANCH CIRCUITS 

BEFORE THE MAIN BREAKER) 

· Advice the IC of the status of utility control 

 

REFERENCE LIST 

Harold Richman’s Truck Company Fireground Operations, Second Edition 
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