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1.0 General Information/Scope of Services 
 
Response Structural Engineers, Inc. (RSE) has conducted this visual structural evaluation to assess the structural 
integrity of the fire training tower and make recommendations.  NFPA 1403 (2018 Edition) requires that the 
structural integrity of the live fire training structure shall be evaluated and documented annually by the building 
owner or AHJ (authority having jurisdiction).  If visible structural defects are found, such as cracks, rust, spalls, or 
warps in structural floors, columns, beams, walls, or metal panels, the building owner shall have a follow-up 
evaluation conducted by a licensed professional engineer with live fire training structure experience and 
expertise, or by another competent professional as determined by the building owner or AHJ.  
  
Follow-up Inspection Program  
The follow-up inspection program complies that with NFPA 1403 sections 6.2.6.1 includes the following:  
  
• Complete service carried out by a licensed professional engineer with live fire training structure experience 
and expertise.  
• Visual inspection of the exposed areas of the foundation and slab.  
• Visual inspection of the exterior of the tower.  
• Visual inspection of all exposed structural elements.  
• Visual inspection of all thermal linings.  
• Visual inspection of all doors and window shutters including hardware.  
• Visual inspection of stairs, ladders and fire escapes.  
• Recommendations for repairs, maintenance or improvements.  
• A formal report with photographs documenting the findings.  
  
Non-Gas-Fired/Five Year Inspection Program  
In addition to the annual and follow-up inspection required by NFPA 1403, a more in-depth five- year inspection 
program is required for non-gas-fired fire training structures.    
  
The structural integrity of the live fire training structure shall be evaluated and documented by a  
licensed professional engineer with live fire training structure experience and expertise, or by another 
competent professional as determined by the AHJ, at least once every 5 years.  Part of the live fire training 
structure evaluation shall include, at least once every five years, the removal and reinstallation of a 
representative area of thermal linings (if any) to allow for inspection of the hidden conditions behind the linings.   
  
Note:  RSE does not provide inspections for calcium aluminate refractory structural concrete (i.e., structures 
with concrete walls, or concrete beams/columns).   Concrete coring is not provided as part of this inspection 
program.  Coring is only required on concrete structures with calcium aluminate refractory structural concrete.  
  
Additional Note:  NFPA 1403 also requires the owner of the fire training structure to visually inspect for damage 
and document this damage before each use to ensure the safety of the trainees.  
  
The structural evaluation was conducted in accordance with procedures, practices, and standards generally 
accepted for visual observations and evaluations of structures.  Visual observations are useful for determining 
the general conditions of the structure, however, there may be hidden deterioration or damage that was not 
detected during this visual assessment since no actual testing was completed.  The findings and 
recommendations contained within this report are based upon the data and information provided to and 
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observed by RSE at the time of completion of this report only.  The only items evaluated are listed within this 
report or the Scope of Services and it shall not be implied that any other items were included or assessed.  
 

2.0 Tower Description 
 

The tower evaluated is a live fire training tower (burn building) used by the fire department as indicated on the 
title page of this report.  The structure is a Wesco Model W-2/Battalion Chief and was designed by Fire Facilities, 
Inc (FFI).  The structure is a 2½ story building and is approximately 59’ long by 22’ wide at the first floor.  This 
structure consists of a residential section, a single-story annex section, and a control room section.  The 
residential section is 35’ long, 22’ wide, and 24’ tall to the gabled eave.  The annex section is approximately 14’ 
long, 22’ wide, and 10’ tall while the control room section is 10’ long, 12’ wide, and 8’ tall.  
  
The primary structural system consists of structural steel columns and beams, while the secondary structural 
system is comprised of light gage joists covered with 18-gage metal floor decks.  The floor system of the upper 
levels also consists of two inches of nonstructural cover above the 18-gage metal floor decks.  A light gage 
curtain wall system incorporates the exterior walls in the residential section while a load-bearing light gage wall 
system is utilized in the single-story annex section and the control room section.   
 

 
         Overall View of the Fire Facilities Inc. Structure 
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3.0 Background 

 
The following table is based on interview questions during the time of inspection for the fire training tower. The 
information provided in this table gives an indication of the general care and condition of the burn building. The 
typical expectation is that more damage will exist in the structure if there are one or more of the following 
occurrences: excessive temperatures (>1850 F at burn rooms/>600 F at burn areas), frequent training 
evolutions, misuse, lack of supervision, no temperature data logging records kept, damaged thermal protection 
prior to burning, and no routine maintenance. 

Question Answer 
Date of inspection, location, temperature 28Th April 2023. Cartersville, GA. 79 Degrees, Partly 

Cloudy.  
Names of people present during this questionnaire Training Captain C. Edge  
Number of live fire training evolutions per year  
(day of which at least one live fire training evolution 
has been conducted)* 

Approximately 30 per year. Last burn date was 
October of 2022.   

Date the tower was inspected previously November 2nd, 2016. 
Date the tower was initially put into service 2009.   
Temperature range during live fire training evolution 
including maximum temperatures 

Average: 500 F  
Peak: 800 F  

Pyrometer type (alarms and data logging or their own 
logbook) 

Pyrometer system not functional.  No temperature 
data provided.  Handheld thermometer used during 
evolutions. Evolutions  

Type of fuel (propane or Class A) Untreated Wood Pallets Used at 2nd Floor and Annex 
Burn Rooms    

Type of burn room liner system 24 Ga Corrugated SS Wall Panels over 2” Deep 
Westec Insulation Over Metal Studs  

Current damage or safety concerns 2nd Floor Burn Room Damage to Burn Room Walls 
Supervision of your departments training Captain C. Edge 
Past repairs and/or maintenance plan Replaced some of the ceiling panels & temperature 

sensor in 2nd floor burn room.   
Other information None. 
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4.0 Observations 
 

Each item observed during the inspection has an observation, a recommended action, and a priority 
level. The priority levels are defined by four levels: high, medium (med.), low, or none (please see definitions 
below). Also, with select observations an asterisk follows to indicate photo available. These photos are in 
Appendix I and are listed in order of occurrence per this section. 

 High priority levels require immediate attention due to safety hazards and the facility shall not be 
used until the recommended action has been completed. 

 Medium priority levels usually do not present an immediate safety hazard, but can cause further 
degradation of the fire training structure if recommended action is not accomplished in a timely 
manner. 

 Low priority levels will not necessarily improve the fire training structure but will lead to an extended 
life of the structure and result in lower future maintenance costs. 

 None usually is an observation that is noted but no recommended action is required except for future 
monitoring. 
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4.1 General Observations – Visual 

4.1.1 Exterior of Tower 
Item Observations/Recommendations Priority 

Condition of Exterior 
Wall Panels 

Observations: 
1. Overall condition of panels showed little to no wear.  

Some areas show signs of minor rust marks along screw 
lines at various locations of building.  

2. Soot buildup at panels adjacent to burn room door and at 
eave adjacent to burn room door.  

Recommendations: 
1. Clean surfaces as recommended in Appendix III (Paint Care 

and Maintenance Manual). 1* 
2. Clean surfaces as recommended in Appendix III (Paint Care 

and Maintenance Manual). 1* 

1. Low 
2. Low 
 

Condition of Exterior 
Stairs and Landings  

Observations: 
1. Exterior stairs and landings showed minor wear.  Minor 

corrosion at main exterior stair column base plates & stair 
bar grate treads.   

Recommendations: 
1. Remove corrosion via sand blasting and/or power tools. 

Paint this area with a ZRC 221 Cold Galvanizing Compound 
by ZRC Corporation or comparable galvanizing paint (1.5 
mils minimum. 2*/3* 

 1. Low 
  

 

*Number indicates label of associated photos in Appendix I.  

4.2 Structural Observations – Visual 

4.2.1 Foundation 
Item Observations/Recommendations Priority 

Exposed Areas of 
Foundation/Slab 
 
-Cracking  
 
 

Observations: 
1. Foundation slab and surrounding pavement are in good 

condition with minor hairline shrinkage cracks.   
 Recommendations: 

1. As cracks grow to greater than ¼” in width and 2” deep;     
route, clean, and seal large cracks. Sealant should meet the 
requirements of ASTM D5893/D5893M.  4* 

1. Low 
 

 

4.2.2 Red Iron/Structural Steel Issues 
Item Observations/Recommendations Priority 

Exposed Red 
Iron/Structural Steel  
at Base Plates/ 
Columns/Beams/ 
Plates  
 
-Rust 
-Corrosion  
 

Observations: 
1. Rust onset occurring at various red iron column bases, 

columns, base plates & beams.   
2. Heavy build-up of soot at exposed red iron/structural steel 

adjacent to 2nd floor burn room.   
Recommendations: 

1. Prep area and re-paint with rust-resistant coating per 
Rustoleum spec provided in Appendix III. 5*  

2. Monitor condition of steel for corroision & rusting. *6 

 
1. Low 
2. Low 
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4.2.3 Light Gage Interior Floor Panels/Joists 
Item Observations/Recommendations Priority  

Exposed Light Gage 
Interior Floor Panels/ 
Joists 
 
-Rust 
-Corrosion  
 

Observations: 
1. Minor rust occurring at light gage joists at various locations 

below 2nd floor concrete deck.  
2. Heavy soot build-up & areas of rust at 3rd floor light gage 

floor panels/joists adjacent to 2nd floor burn room.  
Recommendations: 

1. Remove rust via sand blasting and/or power tools. Paint this 
area with a ZRC 221 Cold Galvanizing Compound by ZRC 
Corporation or comparable galvanizing paint (1.5 mils 
minimum. 7* 

2. Remove rust per 1. Continue to monitor members exhibiting 
soot buildup for rust or corrosion. 8* 

1. Low 
2. Low 

 

 

4.3 Non-Structural Observations – Visual 

4.3.1 Fuel Storage 
Item Observations/Recommendations Priority 

Fuel Source Location 
 

Observations: 
1. Class A fuel source (Per section 3) being stored near burn 

Room.  
 

Recommendations: 
1. Remove fuel sources from area adjacent to burn room door 

to ensure that fire will not spread into unwanted areas. *9 

1. High 
 

Rapelling Anchors  Observations: 
1. Rapelling anchors and bolts at roof exhibiting 

rusting/corrosion.   
 

Recommendations: 
1. Ensure covers are installed on the recessed rappelling 

anchors when not in use.  Remove corrision via hand tooks.  
Paint with ZRC 221 Cold Galvanizing Compound by ZRC 
Corporation or comparable galvanizing paint (1.5 mils 
minimum). *9B 
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4.3.2 Burn Rooms 

Item Observations/Recommendations Priority 
Liner System in 
Annex Burn Room  
  
 
 

Observations: 
1. Numerous areas show screws backing out or missing on the 

ceilings panels and trims.   
2. Minor warping of ceiling panels.  

Recommendations: 
1. Periodically tighten all burn room screws to prevent screws 

from backing out.  Use #12x2” stainless steel screws to 
reattach ceiling Zee trims to panels.  The #12 screws should 
be screwed into place to attach the panels to the zees in the 
proper location (See Appendix II & IV for installation 
instructions). 10*  

2. Monitor ceiling panels for future warping or corrosion. 11* 

 
    1. High 
    2. None.  
 

Liner System in Burn 
Room #2 – 2nd Floor  

Observations: 
1. Heavy warping of all ceiling panels and trims and horizontal 

bulkhead panels. At some locations, ceiling trim is missing.  
2. Minor warping and discoloration of wall panels.  Heavily 

warped wall panels & door trim at north west wall.  
Recommendations: 

1. Replace the Westec system on the entire ceiling and 
bulkhead along with corresponding ceiling and bulkhead 
trim. See drawings, Appendix IV. 12* 

2. Monitor wall panels for future for warping or corrosion.  
Replace wall panels & door trim at north west wall. See 
drawings, Appendix IV. 13* 

   
     1. High. 
     2. High. 

 

Liner System in Burn 
Room #3 – 2nd Floor 

Observations: 
1. Minimal warping of wall panels, ceiling panels, and trims.  
2. Ceiling trims at various areas missing screws.  

Recommendations: 
1. Continue to monitor condition of panels and trim for future 

warping and discoloration. 14* 
2. Fasten ceiling trims to panels with #12 x ¾” stainless steel 

hex head self drilling screws at 6½” on center. 15*   

     
    1. None.  
    2. High.  
 

Burn Room’s Wall 
Studs/Insulation  

Observations: 
1. At each burn room, multiple new penetrations were drilled.  

A scope camera was inserted into the wall cavities. Wall 
studs and Westec insulation were viewed.  At those 
locations, studs appeared to show no signs of warping and 
insulation was intact.  

Recommendations: 
1. None. 16*/17* 

     
     1. None.  
 

Pyrometer System Observations: 
1. The ceiling probes and Scout pyrometer are currently not 

being used.  Captain Edge communicated the pyrometer 
needed new batteries.  

Recommendations:  
1. Install the required batteries to bring the system operational 

so heat data can be recorded.  

     
    
    1. Medium. 
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Items not inspected – electrical, mechanical, and plumbing (i.e., sprinklers, standpipes, fans, etc.) 

5.0 Summary 
There is no visible evidence of any deficiencies in the structural integrity of the fire training tower. Structural 
repairs are not required to allow the continued use of this structure but general maintenance and repairs are 
required. The maintenance or repairs shown in section 4.0 (above) have been prioritized to ensure that a safe 
and low maintenance structure is attained. As stated previously, high priority items indicated in section 4.0 must 
be addressed and rectified before this tower can be used for any future training exercises.  

Please note that the condition of the fire training tower will change with the first live fire training evolution 
conducted after the evaluation. The recommended actions for structural and non-structural items are intended 
to restore deteriorated areas to good condition in order to prolong the life of the burn trainers. This does not 
guarantee the burn trainers will remain in good condition for any particular period of time.  
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Appendix - Photos 

1  

  
Rust Marks Along Screw Lines at Exterior Wall Panels/Soot Buildup Adjacent to 2nd Floor Burn Room Door  

2 

 

 

Overall of Hot Dipped Galvanized Exterior Stair Structure  

 



 
 

Fire Facilities Inc – Cartersville Facility                   Engineer: JZS RSE Job: 23906 

5441 Fair Oaks Blvd. Suite G2 - Carmichael CA 95608   |   p 916.680.9922   |   www.response-eng.com   | Page 12 of 29 

 
 

3 

  
Rusting at Exterior Stair Column Baseplate/Rusting at Exterior Stair Grate Treads 
 
 

 

4 

 

Hairline Cracking at Exposed Foundation   
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5 

 
First Floor Columns & Baseplates Exhibiting Rusting/Paint De-lamination   

 
6 

 

 

Structural Steel Adjacent to 2nd Floor Burn Room  
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7   

 

Corrosion/Rusting of Light Gage Joists Below 2nd Floor Concrete Deck  

 

8 

 

3rd Floor Floor Joists & Deck (Soot Buildup & Rust)  
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9 

 
Fuel Source Stored Adjacent to 2nd Floor Burn Room  
 
9B 
 

 
Rusted Rapelling Anchor  
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10 

 

 

   Backed out & Missing Ceiling Trim Screws 

11 

Annex Burn Room w/ Minor Warped Ceiling Panels 
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12 

 

Burn Room #2 Warped Ceiling Panels & Trim 

 

13 

 

Burn Room #2 Warped Ceiling Panels & Trim / Northwest Wall Panel Heavily Warped & Discolored  
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14 

 

Burn Room #3 Ceiling Panels, Wall Panels & Trims  

15 

 

Burn Room #3 Corner Trim Missing Screws  
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16 

 

Annex Burn Room – Light Gauge Metal Stud 

 

17 

 

Annex Burn Room Wall InsulaƟon  
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Appendix II – Service Bulletin 
 Following these instructions will help keep both the Westec insulating stainless steel system and the Westemp 
insulating board/panel system in good working order.  

 The Westec stainless steel panels and trim need to be periodically inspected to ensure that the 
attachment screws are in place.  This periodic inspection should be done after a slight, but noticeable, back-out 
of the screws begins to occur.  These screws should be retightened (fully seated- careful not to strip out) to 
ensure that the panels and trims remain in place.  Failure to follow this recommendation could allow premature 
degradation to the insulation materials behind the stainless steel covering.     

The Westemp panels/boards also need to be periodically inspected to ensure both the attachment 
screws and washers are in place (with proper torque) and that cracks are not visible in the panels themselves.  
First ensure that the panel mounting screws are loose enough to allow for thermal expansion. This is done by 
holding the panel firmly against the wall and attempting to rotate the washers.  If the washers won’t move, 
loosen the screw until the washer is loose enough to rotate allowing for thermal expansion of the Westemp 
panel system (proper torque).  Please note that some initial minor "spider" cracking of the panels will occur and 
this is normal.  However, any panels that are cracked/punctured all the way through should be replaced prior to 
burning because they are no longer providing a thermal barrier for the protection of the structure itself. 
Generally, Westec panels require periodic retightening of all screws to prevent screws rom backing out.   
Continue to monitor wall panels.  If gaps larger than 1/4” begin to appear at panel laps or if the warping does 
not allow for proper attachment to supports behind the panels, the panels will need to be replaced.    

Generally, Westemp panels should be replaced if a crack is wider than 1/16” deep or if a portion of the 
panel is missing to prevent heat damage to the structure itself.  To maximize the life of the Westemp panels, 
they should be attached with #12 screws and large washers through predrilled ½” diameter holes (in the board) 
to allow for heat expansion and contraction. These attachment screws should be installed at a maximum of two 
feet on center in all directions with a minimum perimeter distance of 2” from the exterior edge of the panel.   

Temperatures of the burn rooms must be continuously monitored to maintain levels below the 
maximum temperature rating or normal service temperatures of the insulation system.  If retightening/reseating 
of the screws, along with required monitoring and documentation of burn temperatures within these burn 
rooms is followed, the burn room insulation systems will perform as intended and protect your fire training 
structure for years to come.  

Updates for Westec Insulating Systems:  FFI has researched and developed a new screw that will help 
prevent the back-out of screws.  This screw will prolong the time required between tightening and therefore will 
require less maintenance.  We will begin implementing this screw in the new burn rooms shipping out in the 
second half of 2011.  

Updates for Temperature Monitoring:  We now offer an improved data logging pyrometer to monitor 
temperatures within your burn rooms.  The new pyrometer now has a download direct to an SD card, removing 
the need to install software on your computer.  These files are date stamped and can be read via text software.  
Excel users can utilize the visual basic programming provided by FFI for ease of visual graphs and spreadsheets 
for creating training records.  Others features added are an LED backlight, separate battery pack, improved 
hardware, and a more easily accessible cover removal.   
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Appendix III – Product Cut Sheets 

Paint Cleaning and Care Manual 
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Red Iron Paint Spec 
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Appendix IV – Drawings – Fire Facilities Burn Room Details 
 









INSTALLATION PROCEDURE









INSTALLATION PROCEDURE

DO NOT OVER TIGHTEN THE

SCREWS.


