
Investigating Metal Plate Connected Wood Trusses that Have Been Exposed to a Fire 

By Dr. Daniel J. Roig, Jr. 

 

Introduction 

 

Solution Engineering is often hired to investigate the condition of trusses that have experienced a fire. 

Wooden trusses exposed to flames does not necessarily render the truss unusable, or unable to be repaired, 

or eliminate its structural capacity.  Understandably, owners and insurance companies want to salvage as 

much of the structure as possible after a fire.  Evaluating the utilities that weave through the trusses is also 

a concern when deciding whether or not to replace trusses. Because the need for safety can be in opposition 

to the involved parties’ desire to keep a structure intact, evaluation of a third-party firm such as Solution 

Engineering is vital in providing a non-biased opinion of the building system.   

 

Trusses, even lightweight MPCW (Metal Plate Connected Wood) trusses, can oftentimes be repaired or 

retained after a fire if a proper investigation is made. The dependability of that investigation hinges on the 

experience of a licensed structural engineer who understands building loads and forces and is 

knowledgeable about the structural capacity of wood members. 

 

Background 

 

Wood has been used as a building material since the beginning of recorded history. Heavier shapes were 

used to create buildings, bridge and ship superstructures; while thinner cuts formed the surfaces of 

structures, decks and furniture. Over the last half century, modern homes and commercial buildings have 

been constructed with the use of trusses. Wood trusses have the advantage of forming efficient and robust 

structural shapes, several feet deep if necessary, spanning the entire building; yet fabricated using lumber 

that is just inches thick. Trusses are used to form a conventional shaped roof, with the top edge of the truss 

(top chord) forming the roof, and the bottom edge of the truss (bottom chord) forming the ceiling. See Photo 

1 and Figure 1. 

 

 
Photo 1. Roof truss being lifted into place 

 



 

 
Figure 1. Common Truss Terms. Roof (Top) and Floor (Bottom) 

 

 

By replacing what is between the roof and ceiling with mostly air, you get the structural benefit of a tall 

truss while eliminating much of the weight that would be present if the middle was a filled solid. This 

concept applies well between a ceiling and roof in roof trusses and between a ceiling and floor in floor 

trusses. The top and bottom chords form the perimeter of the truss, while angled and vertical pieces between 

the chords, known as webs, transmit the necessary forces from one chord to the other. Photo 2 shows an 

assembly of floor trusses used to create a floor system. 

 

 
Photo 2. Trusses used to form a floor system. 

 

The problem with all that open space, and with those relatively petite wood segments that form the trusses 

is the truss’s susceptibility to fire. The small wood members burn quickly and the airspace between the 

truss chords may encourage transmission of fire to other areas of the building. 

 



 

 

Truss Types 

 

With widespread use since the 1970s, MPCW trusses consist of dimensioned lumber from 2x4 to 2x12 

connected with light gauge steel plates at the joints. The plate thicknesses range from 16 to 20 gauge (1/16” 

thick to 1/32” thick). See Photo 3.  Configurations of these trusses can match nearly any roof shape an 

architect can dream up and are used to support both roofs and floors. See Photo 4 

 

 
Photo 3.  Metal Plate used to connect wooden truss members 

 

  
Photo 4. Modern day truss fabrication plant. 

 



MPCW truss design follows guidelines pertaining to the two materials used in their construction. The 

National Design Specification for Wood Construction (NDS) addresses the lumber used in trusses and 

includes design formulas and material capacities. The connector plates joining the lumber segments 

conform to the standard issued by the Truss Plate Institute (TPI).  

 

Steel connector plates, as previously described and shown in Photo 3,  hold the wooden truss pieces 

together.  The connector plates are pressed tightly into the wood by having the truss pass through one or 

two rollers, or by having a moving press go from joint to joint pressing the plates in. Once the plates are 

pressed into the wood, they cannot be removed by any practical amount of force. After a fire, the 

investigation will look for metal plates that are loose or can easily be pryed from the wood indicating a 

compromised truss that isno longer able to support the designed load.  

                    

Effect of Heat and Fire on Wood 

 

Wood degrades as it is exposed to the high temperature of a fire. Some changes are obvious, such as when 

the material turns black and the surface becomes cracked, often referred to as “alligatoring,” or when the 

wood loses material and becomes smaller but some changes can be subtle. An investigation centers on 

finding the solution to some key questions: Is all darkened wood structurally damaged, or is it just dyed 

from the smoke (smoke damage)? How hot did the trusses get when the fire took place? Did the fire affect 

the connection between the wooden truss members and the light gauge metal plates? 

 

Factors affecting wood exposed to a fire 

 

• Wood at or below 100o F is in the normal temperature range and is allowed carry the full design 

load published in NDS standards. 

• Wood experiencing short-term heating to temperatures between 100o F and 150o F will lose strength 

as a function of temperature but will return to full strength once the temperatures are returned to 

the normal range.  

• Wood and the connectors to which wood sections are attached that experience prolonged 

temperatures between 100o F and 150o F require the use of reduced design load values as specified 

in NDS standards. 

• Wood in direct contact with fire, wood exposed to temperatures above 150o F for prolonged periods 

of time and wood exposed to temperatures above 210o F for any period of time can experience 

wood degradation. 

• Wood will produce a char layer by a process known as pyrolysis. In some cases, the char layer can 

protect the wood from further degradation. However, small dimension lumber like that used in 

MPCW trusses, cannot tolerate a char layer beyond fractions of an inch deep or the remaining cross 

section of sound wood will be too small to support the design load. 

• The temperature and the duration of heat exposure are both determinants that affect the amount of 

wood degradation that takes place during a fire. Small dimension lumber reaches ambient heat 

temperature much more rapidly than large timbers. 

• Wood is composed of materials that, when burned, constitute a fuel. Smoke is the fuel that did not 

burn away. Smoke is visible because of the presence of particles of carbon and other materials in 

the wood. In some cases, these particulates can cause corrosion and other damage in addition to 

discoloration. 

 

 



 

Case History – Four-Story Condo Building with Floor Trusses 

 

A building containing commercial spaces on the first floor and three residential units on each of the upper 

three floors, had a fire on the third floor in one of the residential units. Each residential unit was two to 

three thousand square feet in size. The building had just been completed and plans were to have the units 

for sale when the fire occurred. A worker with a torch ignited a wood floor truss in the corner of a large 

open room that contained approximately 20 trusses. An interview with the lead architect and owner 

representative reported that the fire ignited rapidly, but was extinguished in minutes after the fire 

department arrived, approximately six minutes after the fire reportedly started. Although the flames were 

extinguished quickly, smoke staining was visible in the adjacent area of the unit away from the large open 

room. See photos 5 and 6. 

 

  
Photo 5. View from below showing condition of 

sheathing.   

Figure 6. Engineer observing adjacent area. 

 

    

As in many similar cases, the owner wished to minimize the cost of repair or replacement while still meeting 

the requirements of the building code and providing a safe structure.  Only with the use of a qualified, 

experienced engineer could the proper determination be made. 

 

An inspection of the room where the fire occurred indicated char on trusses and sheathing throughout the 

room. Since the room above was a similar layout, with no interior supporting walls, it was determined that 

the entire open area should be demolished, with new trusses installed to replace the old. The trusses with 

direct contact with the fire were destroyed, and those closest to the charred trusses were suspected of 

experiencing temperatures exceeding 150oF. Furthermore, once the flooring and the burned trusses were 

removed, removing the remaining trusses in that room was judged to be the prudent decision to assure that 

any concealed damage would be removed.  

 

The trusses beyond the main room were a significant distance from the fire source and showed only minor 

smoke staining on the trusses’ lumber and connector plates, the floor sheathing, and other utilities. Exposed 

wires with a plastic coating were intact with no signs of heat distress. Other attachments also showed no 

heat distress. The truss top chord in this area was stained as was the floor sheathing supported by the trusses. 

Scraping these trusses with a sharp tool showed fresh, intact lumber beneath the stain. Connector plates 

were stained in a similar fashion to the wood but had no damage to the wood under the plate. Prying on a 

connector plate on the top chord indicated that the connector plate remained fully imbedded and could not 

be withdrawn. The investigation determined that the trusses away from the open area could remain in place.  

 



In the end, the structural engineer who was familiar with the properties of wood and the performance of 

wood trusses, was able to make the determination for the owner of what could be repaired and what needed 

to be replaced, reducing the rehabilitation costs and minimizing the time condo units remained off of the 

sale market. 

 

 

In Summary 

 

The proper investigation of MPCW trusses involved in a fire requires the following parameters: 

 

1) A scientific and experienced determination of the extent of damage to the trusses involved. This 

includes trusses directly exposed to fire and high heat, and to trusses not directly impinged by 

flame. 

2) Analysis as required to perform possible repairs to reparable trusses and to consider the forces that 

the trusses are designed to resist, such as gravity and horizontal loads. 

3) An understanding of the fire path, duration, and intensity. 

 


