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December 14, 2020 
 
Re: Code Amendment 
Georgia Department of Community Affairs 
 
Dear Sirs: 
 
SUPPORT FOR AMENDMENT TO THE STATE OF GEORGIA MECHANICAL CODE 
 
I wish to add my support for the amending of the State of Georgia Mechanical Code to add a restriction 
to the placement of split air conditioning air handlers in unconditioned attic spaces. 
During my three terms in the General Assembly and now serving as a Public Service Commissioner, I 
witnessed the negative impact of placing split air conditioning air handlers in unconditioned attic spaces. 
 
They include: 
• Increase electricity use. 
• Occupant discomfort. 
• Impaired Indoor air quality. 
• Poor equipment maintenance due to accessibility issues. 
 
I estimate that there is a 5%-10% increase in heating and cooling energy use and energy cost when split 
air conditioning air handlers are in unconditioned attic spaces as compared to similar systems with air 
handlers in conditioner areas. This estimate does not include the effects of increase air leakage 
frequently found when placing split air conditioning air handlers in unconditioned attic spaces. 
 
Thank you for your consideration. 
 
Best regards, 

 
Jason Shaw 
Commissioner 
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Spray Foam Insulation and Subterranean Termite Inspection Issues 

 
  As building performance requirements have steadily increased to provide lower energy 
consumption, reduced air leakage, improved moisture management and building durability, the 
use of Spray Polyurethane Foam Insulation, (SPF) has grown significantly. This has created 
issues between the SPF industry and pest management companies. 
 Termites cause more than $5 billion in structural damage each year in the United States. 
As part of the termite management process, inspections are performed by trained personnel at 
various points in the termite management process. Inspections may be performed to identify 
termite infestation and determine necessary control procedures, as part of a periodic, ongoing 
warranty/bond programs designed to detect and manage termite infestations (and re-
infestations) as early as possible, and as part of real estate transfers (many state rules and all 
HUD/FHA guaranteed loans and many private lenders in most regions of the U.S.). Successful 
termite inspections are dependent on having visual access to identify evidence of infestation. 

In the regions where subterranean termites are active, as shown in 2015 IRC Table 
R301.2.(6), (Figure 1), the use of SPF has created an issue with termite inspections. The areas of 
the building where SPF most commonly interferes with subterranean termite inspections are 
basement and crawl spaces in which SPF has been installed on the foundation walls, the mud 
sill and band joist areas. This assembly is known as a sealed or semi-conditioned crawl space, 
which requires the assembly to be insulated and have a continuous air barrier installed by code. 
The building industry has increasingly moved to using SPF to achieve its insulation and air 
barrier objectives. Building codes in Georgia and a few other states (NC, AL & MS) require 3” 
termite inspection gaps (no foam) at the top and bottom of the foundation wall, but still allow 
the band joist and mudsill to be covered with SPF. However, the installation of SPF on the band 
joist and mudsill covers the critical areas that the pest management companies need to visually 
inspect. The mudsill, band joist and joist ends are the first points at which termites can be 
detected as they enter the wood structure. Subterranean termites can pass through small 1/32” 
to 1/64” cracks and gain access to structural or decorative lumber by constructing shelter tubes 
and climbing up the inside or outside of the foundation wall. Termites can also enter buildings 
through cracks in the footing and traveling through voids in concrete masonry units. Inspection 
opportunities from the exterior of the building are often obstructed by brick or landscaping 
features, so inspection from inside the crawlspace is the only option. There are currently no 
alternative “viable” inspection methods or tools available to perform the inspections through 
SFF (see attachment “A”: “Spray Polyurethane Foam / Termite Detection Demonstration 
Project” completed by Dr. Brian Forschler, University of Georgia, Athens GA). Additionally, 
visual inspections are required by some states and mortgage companies. 
 A result of this issue has been that homeowners who retrofit their vented crawl spaces 
to unvented (semi-conditioned) to improve energy and moisture management performance, 
may be put in a situation that their existing termite bonds or warrantees are cancelled. This is 
due to the fact that the spray foam was installed according to building code requirements but 
covering the band joist and mudsill prevents termite inspectors from detecting subterranean 
termite infestations. New construction, based on the building codes can also have the same 
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outcome, taking away the pest management industry’s ability to inspect this crucial area. The 
Georgia Structural Pest Control Commission (GA SPCC) issued SPCC Notice: 18-04 Spray Foam 
Insulation & Pest Management on 6/20/18 (see attachment “B”) which provides Georgia 
consumers with important information related to Polyurethane Spray Foam Insulation. 
 The overall solution to improve building performance and permit visual termite 
inspection is to provide the code required 3” inspection gaps on the top and bottom of the 
foundation wall and prohibit the installation of spray foam over the band joist and mudsill. The 
framing members would need to be caulked at the joints connecting the floor sheathing above, 
to the top of the foundation, as can be seen on Drawing 1. A non-rigid, removeable insulation, 
such as a fiberglass batt, would then be placed in the “pocket” to insulate the band joist and the 
mudsill. This will take extra time but will allow for the periodic inspections required to maintain 
termite warranties/bonds. Additionally, consumers will be able to take advantage of both 
valuable services, SPF and termite control. 
  
                          Figure 1. 2015 IRC Table R 306.1.2 (6) Subterranean Termite Map 
 

 
 

Drawing 1 

 



Spray Polyurethane Foam / Termite Detection Demonstration Project 

(July – August 2019) 
 

Introduction 
 

The Demonstration Project described in this report was an attempt to gather information on the 

utility of identifying subterranean termite infestations in or on structural components covered 

with Spray Polyurethane Foam (SPF) insulation.  The project was conducted in a crawlspace 

with an active infestation of the dark southeastern subterranean termite, Reticultermes virginicus.  

The crawlspace had hollow-block foundation walls and piers with wood framing above that 

which served as the support for the rooms on the first floor of the structure.  Initial inspections 

were conducted on July 16, 2019 using visual search, moisture meters, infrared cameras, a laser 

thermometer and a microwave motion detector.  Five inspectors, identified herein by number (1-

5) each used a different approach.   Inspector #1 conducted a visual search in conjunction with a 

moisture meter; #2 used visual inspection and an infrared camera; #3 used visual inspection, a 

moisture meter and motion detector; #4, moisture meter, borescope and infrared camera; and #5 

used visual inspection, moisture meters and an infrared thermometer.  Inspectors were given one 

hour to examine the crawlspace and place laminated cards (red arrow) at locations where they 

identified termite activity.  The distribution of red arrows was recorded by photography after 

each inspection.   Inspectors then agreed to 6 locations where SPF insulation would be applied to 

the hollow-block foundation wall (two locations) and wooden structural members (four 

locations) in the crawlspace.  The application of SPF at each Location included half of the 

designated area covered using closed-cell (2-3 inches thick) and the other half open-cell (4-6 

inches thick) SPF. The following day, 17 July, the crawlspace was for a second time inspected 

by the same teams using the same equipment and the number and distribution of red arrows 

recorded for comparison with the previous inspections.  One month after SPF application, 15 

August, an additional inspection was conducted by all parties after which destructive sampling 

was conducted to verify the presence of live termites at all Locations examined in this 

demonstration project. 

 

Building: River Basin Center, School of Ecology, University of Georgia, Athens, GA 30602 

Areas Inspected: Crawlspace in the north east corner of the structure 

Site Description: The crawlspace measured 20X20X20X10-ft and was installed during a 

renovation of the building in 1999 (Figure 1).  The crawlspace was defined by hollow block 

walls approximately 7-ft high with wood framing for the floor with four hollow block piers and 

one metal pole as supports for the floor in the center of the space.  A vapor barrier was placed 

over the soil floor of the crawlspace on July15, 2019.    

 

 

 

 

 

 

 

 

 



Description of equipment used by inspector (number) and equipment (type, model):  

All inspectors had at least 20 years’ experience conducting termite inspections.  The firm that 

applied SPF has been in business for 5 years and has a A+ BBB rating. 

 

#1, Ryobi, E49MM01 resistance (surface with digital readout in %)) and Protimeter Mini 

(BLD2001) a pin-type (subsurface with light-up scale in 1% increments from 6-30) moisture 

meters  

 

#2, Infrared camera, FLIR E6  

 

#3, Termatrac T3i All Sensor 3-n-1 unit with the following functions, Radar Technology 

confirms movement, Moisture sensors both Direct & Relative using Omni-Directional 

Technology (digital readout in %) and Thermal Sensor showing changes in surface temperature.   

 

#4, Infrared camera, Protec IT 100; A moisture meter, Protimeter moisture meter system- 

logging MMS2 (digital readout in %) and a XLVU Videoprobe (a flexible borescope), Baker 

Hughes Co. 

  

#5, Infrared thermometer, General IRT207, and two moisture meters; Tramex moisture 

encounter resistance (surface, range in 1% increments on a graph from 10-20%) and Delmhorst 

Instrument Co. PC-3 pin-type (subsurface, range in 2% increments that light-up display 

measuring from 8-30%). 

 

Initial Inspection notes, 16 July:  

The wooden structural members - joist header, sill plate, joists and cross beams - in the 

crawlspace provided numerous locations where visual evidence of subterranean termite 

infestation was clear and obvious.  There also were 10 areas with subterranean termite shelter 

tubes on the exterior surface of the concrete block foundation. 

 

All 5 inspectors collectively placed 38 red arrows in the crawlspace during the initial inspection 

in the area adjacent to the entryway along 40 feet of foundation wall from the southeast corner to 

the northwest corner of the crawlspace (Locations 0, 15, 20, 30 and 35 38).  The range of arrows 

placed per inspector was 3 to 14 (Table 2). 

 

Surface temperatures on all substrates – block or wood – did not vary more than 0.9 degrees 

Celsius (1.6 degrees Fahrenheit) between any of the surfaces in the crawlspace with no pattern 

related to signs of termite activity. The Flir IR camera identified 1 area of termite activity on 

wood (Location 15) (Photograph 2) and 2 other termite-activity areas were associated with 

shelter tubes at Locations 0 & 40.  

 

The moisture readings obtained on the wooden floor joists, headers and sill plates indicated 

elevated moisture in all the wood in the crawlspace.  Depending on the type of meter and 

location readings ranged from 18-30% wood moisture using resistance (surface) meters to 20-

30% wood moisture using a meter with insertion pins (subsurface). The resistance/surface 

moisture meters provided readings of 20-50% when placed on the surface of the cinder block 



foundation while one pin-type meter registered 100% on the block when pins were placed 

against the surface of that material.   

 

The Termatrac T3i microwave motion detector identified notable movement in the shelter tubes 

at locations 0 and 20 as well as in the beams and sill plate at locations 5 and 15 but not 25 or 30.  

No live termites were observed at any location despite destructively sampling a 1-2 inch section 

of shelter tube at locations 0, 20 and 40 (Location 40 was on the north wall but not indicated in 

Figure 1).  There was no destructive sampling of any of the wood supports on this inspection. 

 

SPF foam was applied to the shelter tubes at locations 0 and 20 and on the sill, joist header and 

beams at locations 5, 15, 25 and 30 (Photograph 1; Figure 1).  Two types of SPF were applied at 

each location, closed cell SPF at 2-3 inches and open cell SPF at 6-8 inches thick. 

 

 

Inspection notes after SPF application; 17 July:  

The number of red arrows placed on the exposed wood by all 5 inspectors was 39 the day after 

SPF application (Table 2). None of the visual inspections provided evidence of termite activity 

on the SPF (Table 2). The only device that detected termites through the SPF was the Termatrac 

T3i microwave motion detector which identified 6 locations (red arrows placed) on the SPF 

(Table 2). The Termatrac T3i identified movement in shelter tubes at 5 areas including Locations 

0 and 20 as well as the beams and sill plate at Locations 5, 15 and 30… but not 25 (Table 1 & 2).   

 

Surface temperatures on the block wall and structural lumber varied by 1.9 degrees Celsius (3.6  

0F) and on foam by 0.9 degrees Celsius with no pattern related to signs of termite activity (Table 

1). There were no areas of termite activity identified by the IR cameras on SPF or exposed wood 

or block. 

 

Moisture readings obtained on the foundation wall, floor joists, headers and sill wood provided 

the same range of values, by device, measured on inspections conducted the previous day, July 

16 (Table 1).  Moisture readings on the SPF surface with resistance meters was zero while the 

pin meters ranged from 2-4% on the surface but registered 0-8% when pins were inserted into 

either the open- or closed-cell foam.  The Termatrac T3i measures of moisture on foam varied 

from 4-11% with no identifiable pattern related to areas of termite activity.   

 

No live termites were observed at any location and the sections of shelter tubes at locations 0, 20 

and 40 that were broken during the previous inspection, on day earlier, had not been repaired.  

There was no destructive sampling on this inspection. 

 

Inspection notes one-month after SPF application; 15 August: 

Inspections aimed at determining termite activity were not recorded during the August visit to 

the crawlspace due to time constraints and the assumption that those results would be similar to 

the previous two inspections. Initial visual inspections did not reveal signs of termite activity on 

the foam but as SPF removal progressed (Photograph 3) it was observed that one area of closed 

cell foam (at Location 5) on the interface of the sill plate and foundation wall showed signs of 

termite activity (Photograph 4).  When SPF was removed from the block covering the shelter 

tubes at locations 0 and 20 there were live termites in the shelter tubes but no evidence of 



termites leaving the shelter tubes and entering the foam.  Termites did, however, tunnel into the 

foam on the beams, joist header and sill at locations 5 and 15 and but not areas 25 or 30 

(Photograph 3).  There were hundreds of live termites in the foam removed from the 

aforementioned areas and live termites also were observed in the sill and beams at areas 5 and 15 

by destructive sampling and with the borescope (Photograph 5).   

  

Surface temperatures on wood varied by 1.9 degrees Celsius and on foam 0.9 degrees Celsius 

with no pattern related to signs of termite activity (Table 1). 

 

The range of moisture readings on wood were within the range of values from one month earlier 

for each of the different devices.  The one exception was the Termatrac readings that were, 

across all locations, higher than in the previous month.  The moisture readings on the block were 

essentially within the same range within a device but showed more variability compared to the 

previous month with the Termatrac T3i and Delmhorst being higher while the Tramex provided 

lower values. All devices recorded significantly higher wood moisture content in the joists and 

joist header that had been under the SPF except the Termatrac which provided lower wood 

moisture content in those areas (Table 1). 

 

Moisture readings were taken on the area of visible termite activity in the SPF at location 15 and 

the only device that provided a different reading was the Termatrac T3i that showed 9-15% on 

the foam next to the area of visible activity and 17-23% on top of that location (Photograph 6). 

 

In addition, we used a XLVU Videoprobe borescope to verify termite activity in the wood 

behind Loctions 5 and 15 as well as demonstrate that this device could also distinguish between 

infested and not-infested foam (Photograph 5). 

 

Summary: 
 

This SPF/termite-detection demonstration aimed to examine the ability of pest management 

professionals, experienced in termite inspections, to identify an active termite infestation in the 

same crawlspace before and after application of SPF insulation.  The site was a crawlspace with 

a moisture problem as evidenced by the wood % moisture recorded with all moisture meters used 

by the inspectors (Table 1).   

 

The results from the visual inspections included the obvious, intuitive, observation that visual 

inspection was prevented following application of SPF to either the wood or hollow cinderblock 

construction materials (Table 2).  Visual inspections are subjective, and inevitability, grounded 

in the experience of the individual inspector and circumstances at the time and place of the 

inspection.  This point is evident in the summary of the number of red arrows placed by each 

inspector on the first two inspection dates (Table 2).  The number of points identified (with red 

arrows) using visual search between inspectors indicating evidence of termite activity clearly 

underscores the aforementioned subjectivity.  The fact that three experienced termite inspectors 

went to the same crawlspace and identify three different number of ‘active locations’ indicates 

the experiential nature of reporting termite activity using visual inspection.  The number of 

different locations identified by each inspector could have been a result of the fact that evidence 

of termite activity was widespread in that crawlspace (Photographs 1 & 2). The purpose of an 



inspection is typically to justify an intervention and one inspector could have placed 3 arrows in 

an area (split hairs) where the next inspector would have placed 1 because those locations all 

indicated need for intervention within a section of sill or joist.   

 

Temperature readings taken on the surfaces in the crawlspace displayed surprising similarity 

regardless of substrate with never more than a +2 degrees Celsius difference between the wood, 

block or foam surface temperatures (Table 1).  The fact that those temperature differences were 

within the range of detection for both IR cameras used in this demonstration and it is therefore 

not surprising those devices were not able to detect the presence of termites with or without a 

covering of SPF. 

 

An equally interesting, but less obvious, result involved the moisture meters which provided a 

wide range of values at the same locations (Table 1) indicative of the relative nature of 

measurements taken by these instruments, depending on the device and technology used to 

translate electrical conductivity to a number representing percent moisture.  All moisture meters 

with the exception of the Termatrac T3i were consistent with the surface-type meters generally 

providing no readings on the foam surface while the pin-type moisture meters provided low 

readings (0-8% moisture) when inserted into the foam.  The Termatrac T3i moisture readings 

ranged from 4-11% the day after SPF application to 0-26% one month later (Table 1).   

 

The conclusion we were able to reach, given the parameters that defined this demonstration 

project is that the devices employed by the participants were unable to identify any consistent 

indication of termite infestation on the wood or block and certainly not through the SPF 

insulation.  Additional research under varying conditions should be conducted to see how these 

same or other termite detection devices perform. The Termatrac T3i was the only device to 

provide moisture readings (17-23%) on the area of closed cell SPF with visual confirmation of 

termite activity that was different from the surrounding foam (14-15%) (Photograph 6). 

 

The Termatrac T3i using the microwave motion detector provided evidence of termite activity 

with and without the foam (Table 1).  Confirmation of termite activity was confined to the last 

(August) inspections when destructive sampling was conducted.  There were no live termites 

found during the July inspections when shelter tubes at Locations 0 & 20% were broken nor 

where those sections of shelter tube repaired (after SPF application) the following day.  

However, one month after SPF application (August inspection) thousands of termites were 

observed in the foam and in pieces of wood destructively sampled with a chisel and the 

borescope as well as in shelter tubes at Locations 0 & 20 (Photographs 3- 5).  Destructive 

sampling using the borescope provided evidence that by drilling ¼-inch holes into SPF one can 

determine if termites are present (Photograph 5). 

 

Postscript and Conclusions: 
 

Renovation of the crawlspace used in this demonstration began on 6 September 2019.  The sill 

plate, joist header, floor joists and flooring were removed from the foundation walls above the 

crawlspace entry and halfway down the length of the southern-most wall of the crawl.  The 

renovation exposed the foundation wall behind the joist header and sill plate above Locations 0, 

and 5 mentioned in the report.  An examination of the exposed elements of the foundation 



provided substantial evidence that this infestation was initiated in the sill and joist headers in the 

southeast corner of the crawlspace.  The amount of termite feeding activity observed in the joist 

header, sill and floor joists (Photograph Supplement 1) in that area displayed a pattern showing 

more wood removed from structural lumber closer to the SE corner of the crawlspace. 

 

Subterranean termite structural infestations can be influenced by numerous factors including the 

construction practices employed – especially the elements of the foundation - as well as the 

surrounding landscape. This particular infestation was most likely exacerbated by the limited 

potential for air exchange in the crawlspace.  This  300 square-ft section of the structure 

contained two vents (12 X 8-in.), both in the north wall, coupled with no vapor barrier on the dirt 

floor of the space (it should be noted that during the September renovations it was discovered 

that there was a concrete slab floor in the crawlspace… under about 4 inches of soil).  The 

higher- than-normal % wood moisture (The author defines ‘normal’ structural lumber % 

moisture to be 9-12% for this part of North Georgia) in the lumber of the crawlspace measured 

using moisture meters affirmed this point as did the observations of mold made by all inspectors 

conducting a visual search. 

 

Inspection of any structure for subterranean termite activity is essentially a snap-shot in time of 

conditions observed during a site visit and the information recorded during this demonstration 

illustrates that point.  The findings reported from a termite inspection are influenced by a number 

of factors including the type of equipment employed during the inspection. The variability 

reported within a single technique or piece of equipment between inspection dates shows that 

termite inspections can agree on the presence of termite activity although the data used to come 

to that conclusion might be disparate.   

 

A visual inspection was sufficient to identify signs of a termite infestation and moisture 

management issues in this crawlspace. Verification of an active termite infestation and moisture 

problems required additional techniques and equipment. The industry standard of a visual 

inspection along with probing and sounding (i.e. destructive sampling) to verify an active 

infestation was not conducted until the third (August) inspection. The various moisture meters, 

indicated on the first and subsequent inspections, conditions of elevated wood moisture which 

would be conducive to maintaining a subterranean termite infestation.  However, the moisture 

meters alone could not verify areas of active termite infestation. The technique employed (as per 

the protocol requirement of minimal disturbance) to verify termite activity during the first 

inspection – a visual inspection after exposing a small section of several of the numerous shelter 

tubes in this crawlspace - did not provide evidence of active termites.  Subterranean termite 

activity was only confirmed during the August inspection using destructive sampling. 

 

There were two non-destructive termite inspection technologies used during the inspections.  The 

homogeneity of surface temperatures on all the substrates (wood, block or SPF) did not allow for 

a clear, definitive identification of termite activity using an IR camera. The Termatrac T3i 

microwave motion detector did indicate an active infestation at a number of Locations on all 

three inspections on all substrates examined – shelter tube on hollow block, structural wood, and 

SPF.  Those indications of activity were verified during the August destructive sampling 

inspection. 

 



The veracity of using visual inspection along with probing to identify an active subterranean 

termite structural infestation was confirmed by this demonstration project.  The project also 

illustrated that SPF foam applied to structural lumber prevented a visual inspection of termite 

activity.  The utility of moisture meters and IR cameras in identifying termite activity with or 

without SPF was not confirmed.  The microwave motion detection device, Termatrac T3i, 

demonstrated the ability to detect termite activity in structural lumber with and without a 

covering of SPF.  There are, however, practical limitations to conducting a termite inspection 

using the Termatrac T3i because it can detect motion in a relatively small (4 inches squared) 

area.  Restricting the collection of termite inspection data to the scale of 4 inches2 would require 

hours to complete a full inspection of the 300 ft2 crawlspace used in this demonstration.  The 

utility of using a device with such a small inspection ‘window’ complicates conducting a full 

termite inspection due, in part, to the increased time spent on site.  
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Figure 1.  Diagram of the crawlspace from the building floor plan with blue lines delimiting the 

interior foundation walls that define the crawl, green lines approximate distances (in feet) of the 

crawlspace foundation and the red line indicates the location of doorway providing access to the 

crawlspace.  The Location numbers discussed in the report are posted in white boxes in red font 

with Locations O and 20 on the hollow block wall in the south east and southwest corners, 

respectively, and Locations 5, 15, 25, and 30 on the joists and joist headers on the south and west 

walls, respectively. 
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Photograph 1. Images of the locations discussed in the report where SPF was applied.  

A. Locations 0 (not identified with a number; in the corner) and 5. 

B. Locations 15, 20, 25, 30. 

A. 

 
 

B. 

 
 

 



Photograph 2. Image of the IR camera screen (Flir E6) indicating an area determined to show 

termite activity during the first inspection (July, 17) and a visual image of the same area 

indicated by the red box (right). 

 
 

 

Photograph 3. Images of termite activity in the SPF observed during the August inspection from 

the joists and joist header by Location 5. 

 



 

Picture 4. Images of the area in the SPF at Location 5 that provided visible evidence of termite 

activity on surface of SPF… left (outlined by the red box) and that same area exposed during 

foam removal.  

 
 

 
Photograph 5. Images from the borescope showing SPF without (left) and with (right) termite activity. 

 
 

 

 



 

Photograph 6. Image of the Termatrac T3i percent moisture readings on closed-cell foam at 

Location 5 on the block in an area with (left) and without (right) termite activity.   

 
 

 



Table 1.  The record of data collected in the crawlspace by date, instrument and location.  A 

single number indicates the 2-3 readings within 1-ft2 were consistent while a range is a record of 

the high and low reading for that instrument at that location.  NA indicates “Not Applicable”.   

 

A. Readings taken July 16, 2019 prior to application of foam. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst NA 26 NA 20 NA 20 

Protimeter NA 30 NA 20 NA 24 

Protimeter 2 NA 100 NA 18-20 NA 25-30 

Tramex NA 20+ NA 20+ NA 20+ 

Ryobi NA 50 NA 30 NA 22 
Termatrac T3i NA 25-26 NA 19 NA 25 

       
Laser temp 
oC 

NA 27.2 NA 26.6 NA 26.5 

Termatrac T3i 

motion 

detector 

Termatrac found movement on 

tube but no live termites seen in 

small section of broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst NA 20 NA 20 NA 20 

Protimeter NA 17 NA 22 NA 24 

Protimeter 2 NA 100 NA 18-20 NA 25-30 

Tramex NA 20+ NA 20+ NA 20+ 

Ryobi NA 33 NA 26 NA 34 
Termatrac T3i NA 25 NA 18 NA 24 

       
Laser temp 
oC 

NA 26.3 NA 26.8 NA 26.4 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

B. Readings taken July 17, 2019 one day after application of foam. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF w/o SPF  On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 26 0 20 0 20 

Protimeter 1 100 2-4 19-22 0-2 24 

Protimeter 2 4-6 68 4-6 18-20 4-6 17-20 

tramex 0 20+ 0 20+ 0 20+ 

Ryobi 0 50 0 30 0 22 
Termatrac T3i 4-11 25-26 4-11 19 4-11 25 

       
Laser temp 
oC 

26.7 25.9 26.4 26.8 26.5 26.4 

Termatrac T3i 

motion 

detection 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found 

movement but no live 

termites seen, no 

destructive sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 20 0 20 0 20 

Protimeter 3-6 17 3-6 22 3-6 24 

Protimeter 2 4 100 4-8 18 4-8 25-30 

tramex 0 20+ 0 20+ 0 20+ 

Ryobi 0 33 0 26 0 34 
Termatrac T3i 4-11 25 4-11 18 4-11 24 

       
Laser temp 
oC 

26.5 26.4 26.5 26.5 26.4 26.5 

Termatrac T3i 

motion 

detection 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found 

movement but no live 

termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 

 

 

 

 

 

 

 



 

 

 

 

C.  Readings taken August 15, 2019 one month after application of 

foam prior to foam removal. 
 Location Zero  

(on block) 

Location 5  

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF  w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 30+ 0 20 0 24 

Protimeter 0 14-17 2 20 0 24 

tramex 0 17.5 0 20+ 0 20+ 

Ryobi 8-16 33 12 26 14 34 
Termatrac T3i 14-20 30+ 7-26 30+ 12-20 30+  

       
Laser temp 
oC 

26.5-27 26.7 27.8 28.2 27.1 27.4 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

through foam and on tube.  

Live termites seen during 

destructive sampling 

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling  

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 24 0 20 0 24 

Protimeter 0 15-18 0 20 0 22 

tramex 0 18 0 20+ 0 20+ 

Ryobi 0 51 16 24 0 32-34 
Termatrac T3i 9-15 30+ 0-16 30+ 14 30+ 

       
Laser temp 
oC 

27/26.5 27.3 26.9 26.8 27 26.3 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

through foam and on tube. Live 

termites seen during destructive 

sampling 

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling 

Termatrac found movement 

through foam. Live 

termites seen during 

destructive sampling 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

D. Readings taken August 15, 2019 one month after application and 

after SPF removal. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type under SPF w/o SPF under SPF w/o SPF under SPF w/o SPF 

Delmhorst NA 30+ 28 20 30+ 24 

Protimeter NA 14-17 32 20 30 24 

tramex NA 17.5 20+ 20+ 20+ 20+ 

Ryobi NA 33 100 26 100 34 
Termatrac T3i NA 29-30+ 18 28-30+ 23 30+ 

       
Laser temp 
oC 

NA 26.7 27.4 28.2 26.8 27.4 

    

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type under SPF w/o SPF under SPF w/o SPF under SPF w/o SPF 

Delmhorst NA 24 28 20 30+ 24 

Protimeter NA 15-18 28 22 50 24 

tramex NA 18 20+ 20+ 20+ 20+ 

Ryobi NA 51 100 24 100 32-34 
Termatrac T3i NA 30+ 27 30+ 25 30+ 

       
Laser temp 
oC 

NA 27.3 26.3 26.8 26.2 26.3 

    

 
 
 
 
 
 
 
 
 
 
 



 
 
 
Table 2.  Summary of locations (indicated by placement of ‘red arrows’) associated with 

observation of termite activity by inspection date and inspector/method. 

 
 

Device/method used to 

identify termite activity 

by Inspector 

 Number of red arrows (signs of termite activity) 

July 16 
Before SPF application 

July 17 

             No SPF                          On SPF 

 

Visual;  

Inspector #1 

14 14 0 

 

Visual/ IR Camera; 

Inspector #2 

3 0 0 

 

Termatrac T3i;  

Inspector #3 

6 11 6 

 

Visual;  

Inspector #4 

5 5 0 

 

Visual;  

Inspector #5 

10 9 0 

 
 
 
 
 
 
 



Appendix 1. 
Photograph 1. Images taken during the September 6th, 2019 renovations showing the termite 
activity, by the red arrows, along the block foundation wall behind the joist header in the 
southeast corner of crawlspace at locations 0 and 5. The infestation likely accessed the 
structural lumber from the expansion joint between the slab and block wall (green arrow). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Photograph 2. Pictures of the floor joists between Locations 10 & 15 exposed during 
renovations conducted 6 September 2019.  Pictures of each joist are arranged, left-to-right, by 
proximity to the joist header (on the left in this image) along the south wall of the crawlspace. 

 
 
 





 



 

 

Spray Foam Insulation & Pest Management 

The Georgia Structural Pest Control Commission (SPCC) serves the public by adopting regulations and 
policy to protect the health, safety and welfare of the citizens of Georgia.  As part of their mission, the 
SPCC works with GDA to educate the public about structural pest management.  This document was 
created to provide a background on spray foam insulation and issues related to pest management. 
 
Reference – Polyurethane Spray Foam Insulation (PSFI) 
 
The following is important information for Georgia consumers related to Polyurethane Spray Foam 

Insulation.  

The Georgia Department of Agriculture does not regulate Polyurethane Spray Foam Applicators, but is 

responsible for regulating the Pest Management industry in Georgia. The Pest Management industry has 

noticed an increase in PSFI installations in the State of Georgia during routine inspections for wood 

destroying organisms and have brought this to the attention of the SPCC.  This publication is an effort to 

inform consumers how PSFI products may adversely impact the ability to inspect for and control 

termites, carpenter ants, wood boring beetles, and other pests including rats and mice.  

If you are considering the installation of PSFI or have already installed this product, we urge you to read 

the information below to understand the issues surrounding the unintended consequences associated 

with trying to make your home more energy efficient.  The Georgia Department of Agriculture 

recommends that you contact your local county extension office and several Pest Management 

Professionals to fully understand how these products could affect your home’s protection from pests.  It 

is also very important to know if a polystyrene spray foam installation will impact your existing termite 

warranty. 

Background: 
Polyurethane spray foam insulation is an alternative to traditional building insulation such as fiberglass. 
It is a two-component mixture composed of isocyanate and polyol resin which comes together at the tip 
of application tool to form an expanding foam. The foam can be sprayed on to/into/under any number 
of construction features to provide insulation for a building. 
 
Advantages/Disadvantages 
There are reported advantages and disadvantages of PSFI insulation by the industry.  Advantages include 
energy cost savings and disadvantages include higher installation cost and hidden water leaks.  The SPCC 
also notes that PSFI prevents comprehensive performance of inspections for wood destroying organisms 
and creates possible conditions that may invalidate your termite warranty.  The last two disadvantages 
are notes because spray foam insulation can hide evidence of pest activity.  For a full list of advantages 
and disadvantaged visit https://www.greeninsulationtechnologies.com/advantages-disadvantages-
foam.php\ 
 
Polystyrene Spray Foam Insulation, Termites and Other Pests 
Insect and rodent pests such as termites, carpenter ants and rats can easily chew through spray foam 
insulation which also provides insulation benefits to those pest populations. The presence of such pests 
within or behind the PSFI makes visual inspection and control problematic, if not impossible. 

https://www.greeninsulationtechnologies.com/advantages-disadvantages-foam.php/
https://www.greeninsulationtechnologies.com/advantages-disadvantages-foam.php/


 

 

 
Polystyrene spray foam insulation impairs the ability of pest management inspectors from performing 
a visual inspection for evidence of a pest infestation, intrusion or damage. There are currently no 
inspection tools that can overcome how PSFI prevents visual inspection for pests. 
 
Georgia Structural Pest Control regulations require pest management inspectors to determine the 

presence or previous presence of infestations and report these findings for Official Wood Infestation 

Inspection Reports and related control warranties.  These inspections will include a visual inspection and 

the sounding and/or probing of accessible areas. 

Polystyrene Spray Foam Insulation and Fumigation 
Research has been conducted on PSFI to determine if other chemicals damage the integrity of the foam 
insulation.  Research is, however, lacking on how fumigation gasses interact with polystyrene spray 
foam insulation. The result is that there are no scientific studies that provide information on using 
fumigation to control pests found to be infesting building materials covered with PSFI. There also are no 
established post-fumigation, re-entry or re-occupancy times or post-occupancy ventilation needs. 
 
Spray Foam and Termite Warranties: 
Pest Management companies typically include language in their contracts that the installation of 

products that prevent visual inspection may negatively affect or void a termite warranty.  The SPCC 

recommends homeowners contact their Pest Management provider or consult with one for a review of 

how installation of PSFI could impact their pest control contract. 

Spray Foam Insulation & Termites publication by the American Chemistry Council (ACC) and Spray 
Polyurethane Foam Alliance (SPFA)  
https://polyurethane.americanchemistry.com/Spray-Foam-Insulation-and-Termites.pdf 
 
This publication does reference, on page 13, that Georgia has modified the model energy code to 
include a termite inspection strip above and below the foundation wall to expose the sill plate and lower 
band/rim joist for visual inspection. The SPCC has concerns about the general use and practicality of the 
inspection equipment referenced in Chapter II. Termite Inspection and Treatment. The SPCC Rules call 
for a visual inspection for wood destroying pests and the utility of using thermal imaging, moisture 
meters, microwave motion detection, gas or acoustic emissions, or trained dogs for detecting a pest 
infestation through PSFI have not been adequately tested.   The following image shows installation of 
SPFI in a Georgia home that does not include the required termite inspection strip. 
 

 
 

SPCC Notice: 18-04 Spray Foam Insulation & Pest Management 
Issued 6/20/18 

https://polyurethane.americanchemistry.com/Spray-Foam-Insulation-and-Termites.pdf


                 
 
September 22, 2020 

 

Gregori Anderson 

Chairman 

State Codes Advisory Committee 

Georgia Department of Committee Affairs 

60 Executive Park South, NE 

Atlanta, GA 30329 

 

Ted Miltiades 

Director  

State Codes Advisory Committee 

Georgia Department of Committee Affairs 

60 Executive Park South, NE 

Atlanta, GA 30329

Dear Mr. Anderson and Mr. Miltiades, 

 

On January 30, 2020, the Georgia Department of Community Affairs State Code Advisory Committee 

(Committee) discussed two proposals associated with the use of spray polyurethane foam (SPF) insulation 

at the framing foundation interface (FFI). The proposal from the Georgia Structural Pest Control 

Commission (Commission) sought to eliminate the use of SPF and other high-performance insulations at 

the FFI. The proposal from the Spray Polyurethane Foam Alliance (SPFA) seek to expand the existing 

termite requirements in the International Residential Code section 318.4. At the request of the Spray 

Foam Coalition (SFC) and SPFA, the Committee recommended GSPCC and the SPF industry work 

together to develop a mutually acceptable solution to protect Georgia consumers.   

 

On June 9, 2020, the GSPCC hosted a meeting with the SPF industry. The SPF industry explained that 

consumer protection is not limited to preventing termite damage. From our perspective, consumer 

protection must include minimizing termite damage, reducing energy use, and protecting against 

unwanted air leakage and moisture intrusion. Uncontrolled air and moisture can result in mold, mildew, 

wood decay and poor indoor air quality. We suggested that these needs must be balanced to protect 

consumers. In a letter following the meeting, the SPF industry suggested the following starting point for a 

compromise solution: 

 

New Construction  

 Apply spray foam to the FFI leaving the front face of the sill plate exposed with an inspection 

strip at the top of the foundation wall 

 Require a combination of termite barriers, treated wood sills, and soil treatment for all new wood 

frame construction  

o Possible exception for finishes on finished basement walls when treated wood materials 

or metal studs/furring are used for attachment of finishes to the interior side of the 

basement wall  

 Use alternative inspection technology 

 Use destructive sampling (with patch and replace) where infestations are suspected 

 Proactive use of termiticide (in accordance with the FIFRA label) and bait stations 

 

Existing Construction  

 Apply spray foam to the FFI leaving the front face of the sill plate exposed with an inspection 

strip at the top of the foundation wall 

 When sill plates are of untreated wood, the wood shall be inspected and surface treated with a 

termite treatment suitable for interior use (e.g., borate, etc.) prior to the retrofit insulation work 

regardless of the insulation and air-barrier materials and approaches used at the FFI 

 Use alternative inspection technology 



                                                              
 

 Use destructive sampling (with patch and replace) where infestations are suspected 

 Proactive use of termiticide (in accordance with the FIFRA label) and bait stations 

 

These suggestions are a significant compromise from the SPF industry. Best practice for the use of SPF at 

the FFI is to cover the foundation wall, sill plate and rim joist with SPF. For unvented crawlspaces, 

section 402.2.11 of the Georgia Energy Code requires a 3-inch termite inspection strip at the top of the 

foundation walls. Section 318.4 of the Georgia Residential Code requires a 6 inch clearance between 

foam plastics installed on foundation walls above grade and exposed earth, which allows for termite 

inspections. The SPF industry’s suggestion expands the inspection strip to the top of the foundation wall 

to leave the front of the sill plate exposed and adds a termite barrier for new construction. To access the 

rim joist and other structural elements, termites will need to first move through the sill plate. Leaving the 

sill plate exposed will allow for visual termite inspections, while balancing energy efficiency and limiting 

moisture intrusion in a manner that protects Georgia consumers. Pest management professionals can then 

use alternative inspection technology and destructive sampling through the SPF to confirm termite 

activity.   

 

On September 14, 2020, the GSPCC informed the SPF industry that it is not willing to consider our 

suggestions or further collaborate on this issue. GSPCC provided no technical justification or response to 

our suggestions. It is clear their position on collaboration is nothing short of acceptance of their original 

proposal, which leaves Georgia consumers vulnerable to energy loss, air leaks, and moisture intrusion. 

The SPF industry is disappointed in this outcome. We strongly believe that moving and expanding the 

termite inspection strip is a reasonable and fair first step to address GSPCC’s concerns. 

 

Fully eliminating the use of SPF and other high-performance insulations at the FFI will negatively impact 

home energy efficiency and Georgia consumers. SPF and some other high-performance insulations are 

air-impermeable. The Committee has already affirmed the need for air-tight buildings. When adopting the 

2015 International Energy Conservation Code, the Committee adopted a mandatory air-tightness of 5 

ACH50 for one and two family dwelling units.1 Georgia homebuilders need all the energy efficiency tools, 

including the use of air-impermeable insulation at the FFI, in their portfolio to comply with these new air-

tightness requirements. Eliminating the use of SPF at the FFI will make it more difficult for builders to 

comply with the air-tightness requirements and will not protect Georgia consumers. 

 

The SPF industry has taken the concerns raised by GSPCC and the pest management industry seriously. 

We have continued to refine the original SPFA proposal. Additionally, it appears that Georgia has 

separate termite requirements in section 318.4 of the Georgia Residential Code and section R402.2.11 of 

the Georgia Energy Code. Our new proposal will help streamline and clarify these requirements. We 

would appreciate guidance from the Committee as to how we can submit an updated proposal for 

consideration.  

 

Sincerely,

 
 

Stephen Wieroniey 

Director 

Spray Foam Coalition 

Rick Duncan 

Executive Director 

SPFA  

 
Wes Robinson 

Executive Director 

Georgia Chemistry Council

 

                                                           
1 Georgia State Supplements and Amendments to the 2015 International Energy Conservation Code R402.4.1.2 



                                                             
 

February 4, 2020 

  

Chris Gorecki 

Rollins Inc. 

170 Piedmont Road, NE 

Atlanta, GA 30324 

 

Re: Termite Inspection at the Framing Foundation Interface  

 

Dear Mr. Gorecki: 

 

The spray polyurethane foam (SPF) industry, represented by the American Chemistry Council’s 

Spray Foam Coalition (SFC) and the Spray Polyurethane Foam Alliance (SPFA) would like to 

make a formal request to coordinate with the Georgia Structural Pest Control Commission 

(GSPCC), National Pest Management Association (NPMA), and Georgia Pest Control 

Association (GPCA) to review existing code requirements for the use of high-performance 

insulation at the framing foundation interface to ensure pest management professionals can 

conduct termite inspections. 

 

On January 30, 2020, SPFA and GSPCC presented code change proposals to the Georgia Code 

Advisory Council (GCAC) to restructure the current requirements for the use of high-

performance insulation at the framing foundation interface. SPFA’s proposal sought to cost-

effectively maximize the benefit of high-performance insulation and pest management services 

for homeowners in Georgia. The proposal sealed the foundation wall and band joist to maximize 

energy efficiency and to remain consistent with existing code and commonly accepted practices. 

The SPFA proposal left the sill plate and the top three inches of the foundation wall exposed for 

termite inspection. SFC and SPFA developed this design solution after meeting with the pest 

management industry in Athens, GA on January 7, 2019, in an effort to respond to their need to 

conduct termite inspections. In contrast, the GSPCC proposal sought to eliminate the use of high-

performance insulation at the framing foundation interface and at the top and bottom of the 

foundation wall to allow for termite inspection. At the recommendation of SFC and SPFA, the 

GCAC requested our two industries work together to develop a mutually acceptable solution.     

 

Consumer demands, regulation, and building science are driving the use of high-performance 

insulation at the framing foundation interface. Modern consumers understand that improvements 

in energy efficiency can help lower monthly energy usage, improve indoor comfort and air 

quality, and even reduce the prevalence of moisture and pest damage by controlling the air flow 

and temperature in this critical area of a home. The International Energy Conservation Code 

(IECC) is requiring construction that limits the air leakage rate of homes. Georgia recently 

adopted the 2015 IECC, which limits air leakage to 3 or 5 air changes per hour. Finally, building 

scientists support the use of air impermeable insulation, like spray polyurethane foam (SPF), to 

improve energy efficiency and control the flow of moisture laden air in humid environments. 

One of the simplest methods to meet these demands is to insulate and seal the framing 



 
 

foundation interface with SPF, which helps to protect homes from exfiltration of conditioned air 

and infiltration of outdoor air and moisture intrusion.   

 

Many construction practices may limit the ability to conduct a visual termite inspection1 

including, but not limited to, finished basements and homes with brick façades. The pest 

management industry has demonstrated that it can currently warranty and inspect homes with 

these construction designs without changes to existing code requirements while still protecting 

consumers. With that understanding, the SPF industry believes our two industries can work 

together to develop a solution that protects consumers from termite infestations and allows use of 

high performance insulation products that can insulate and seal the framing foundation interface.  

 

SFC and SPFA would like to work directly with GSPCC, NPMA, and GPCA to develop a 

solution that protects Georgia consumers. The SPF industry would like to discuss solutions that 

allow for termite inspection, leverage the use of termiticide products, promote the use of 

advanced termite inspection tools, maximize energy efficiency, and provide clear requirements 

for builders, SPF applicators, and pest management professionals. 

 

We have reached out to you as the chairman of the GSPCC. We look forward to your 

participation as a representative of GSPCC, Rollins Inc., and the Orkin Pest Control Company.    

 

Stephen Wieroniey     Kurt Riesenberg  

     
Director      Executive Director 

Spray Foam Coalition     Spray Polyurethane Foam Alliance 

 

CC: Gregori Anderson, Chairman GCAC 

 Jim Fredericks, NPMA  

 Derrick Lastinger, GSPCC 

 Ted Miltiades, Georgia DCA 

 Connie Rogers, GPCA 

  

 

                                                           
1 https://npmapestworld.org/default/assets/File/Resource%20Center/ConsumerAlert_SprayFoam_v2.pdf 

https://npmapestworld.org/default/assets/File/Resource%20Center/ConsumerAlert_SprayFoam_v2.pdf


 

Georgia Structural Pest Control Commission 
September 14, 2020 

Stephen Wieroniey 

Director  

Spray Foam Coalition 

 

Kurt Riesenberg 

Executive director 

Spray Polyurethane Foam Alliance 

 

RE: Termite Inspection at the Framing Foundation Interface (FFI) / GA Building Code Proposal 

Dear Mr. Wieroniey and Riesenberg: 

The Georgia Structural Pest Control Commission (GSPCC) appreciates the Spray Foam Coalition (SFC) and Spray Polyurethane Foam 

Alliance’s (SPFA) time and willingness to discuss the impasse that exists related to the Commission’s proposed Georgia building code 

change, specifically concerns related to the ability to provide Georgians with a termite inspection at the framing and foundation interface 

once a spray polyurethane foam application is applied in this area. 

The GSPCC has taken the approach to find a workable solution that provides Georgians with the ability to reasonably take advantage of 

services for protecting their most valuable asset from termite infestations and the insulating properties of spray polyurethane foam.  

The GSPCC met to discuss your presentation and the communication you provided on June 25, 2020. The GSPCC was unanimous in their 

opinion that, unfortunately after a substantial amount of time and effort to find common ground, it is clear we are no closer to resolving 

this situation and protecting Georgians on this issue.  

The GSPCC will be contacting the Georgia Department of Community Affairs Building Code Committee to reaffirm the proposal previously 

presented and determine next steps in moving forward with the GSPCC proposed Building Code changes. 

Sincerely, 

 

Chris Gorecki 
Chairman, Georgia Structural Pest Control Commission 
 

CC: Commissioner Christopher Nunn, DCA 

Commissioner Gary W. Black, GDA  

Derrick Lastinger, Vice Chairman GSPCC 

 Mr. Jeff Bodine Sinyard, GSPCC 

 Ms. Kim Bragg, GSPCC 

Mr. Greg Holley, GSPCC 

Ms. Christy Kuriatnyk, GSPCC 

Dr. Brian Forschler Ph.D., GSPCC 

Mr. Gregori Anderson, Chairman SCAC 

Mr. Ted Miltiades, Georgia DCA  



 

Georgia Structural Pest Control Commission 

 

 
 
September 14, 2020 
 
 

Mr. Ted Miltiades  

Georgia Department of Community Affairs 

Director, Office of Construction Codes and Industrialized Buildings 

 

Mr. Gregori Anderson 

State Codes Advisory Committee Chairman  

 

Dear Mr. Anderson and Miltiades: 

The Georgia Structural Pest Control Commission (GSPCC) presented information in support of a Code Amendment for R402.2.9 during the 

DCA building codes committee meeting, February 11, 2020. This proposed code change referenced the framing and foundation interface 

for basement and crawl space construction, specifically related to termite inspections and spray polyurethane foam applications. 

The direction from the committee was for the GSPCC and the Spray Foam Coalition (SFC) and Spray Polyurethane Foam Alliance’s (SPFA) 

to work out a resolution together and present it back to the committee. Representatives from all parties met on June 25, 2020 to discuss 

the impasse that exists related to the Commission’s proposed Georgia building code change, specifically concerns related to the ability to 

provide Georgians with a termite inspection at the framing and foundation interface once a spray polyurethane foam application is applied 

in this area. 

The GSPCC has taken the approach to find a workable solution that provides Georgians with the ability to reasonably take advantage of 

services for protecting their most valuable asset from termite infestations and for the insulating properties of spray polyurethane foam. 

Unfortunately, after a substantial amount of time and effort to find common ground, it is clear we are no closer to resolving this situation 

and protecting Georgians on this issue.  

I respectfully request information on the next steps to move forward with the GSPCC’s proposed code amendment. 

Sincerely, 

 

Christopher A. Gorecki 
Chairman, Georgia Structural Pest Control Commission 
 

CC: Commissioner Christopher Nunn, DCA 

Commissioner Gary W. Black, GDA 

Derrick Lastinger, Vice Chairman GSPCC 

 Mr. Jeff Bodine Sinyard, GSPCC 

 Ms. Kim Bragg, GSPCC 

Mr. Greg Holley, GSPCC 

Ms. Christy Kuriatnyk, GSPCC 

Dr. Brian Forschler Ph.D., GSPCC  



                                                             
 
June 25, 2020 

  

Chris Gorecki 

Chairman 

Georgia Structural Pest Control Commission 

Georgia Department of Agriculture 

19 M.L.K. Jr Drive SW 

Atlanta, GA 30334 

 

Re: Termite Inspection at the Framing Foundation Interface  

 

Dear Mr. Gorecki: 

 

The Spray Foam Coalition (SFC) and Spray Polyurethane Foam Alliance (SPFA) thank you and the 

Georgia Structural Pest Control Commission (GSPCC) for hosting a discussion to address concerns 

related to termite inspections at the framing foundation interface (FFI). SFC and SPFA support clarifying 

requirements for the use of high performance insulation at the FFI in the Georgia State Minimum 

Standard Building Code (Code) to ensure builders, consumers, spray foam applicators, and pest 

management professionals understand what application practices are acceptable and to protect consumers 

from termites and other wood destroying organisms.  

 

SFC and SPFA believe that working with the GSPCC, we can develop a consensus solution that protects 

consumers and allows for the use of high performance insulation and termite inspections at the FFI.  

 

Many construction practices limit the ability to visually inspect for termites without impacting consumer 

protections from termite damage. The pest management industry can rise to the challenge and implement 

a variety of solutions that allow for termite inspection, testing, control and warranties in these areas.  

 

SFC and SPFA believe that consumer protection must include minimizing termite damage, reducing 

energy use, and protecting against moisture intrusion and air leakage, and these needs must be balanced to 

protect consumers. Uncontrolled air leakage and moisture intrusion negatively impact energy efficiency, 

building durability, indoor air quality, and create conditions that invite wood destroying organisms. 

Eliminating the use of high-performance insulation and air sealing at the FFI is contrary to generally 

accepted building science principles related to heat transfer and moisture control and will lead to 

unintended consequences. Consumers and builders need to be able to select high performance insulation 

to seal crawlspaces to protect their homes against moisture, meet the Code requirements, help control 

stack effect,1 and make their homes more comfortable 

 

Recently, the GSPCC completed a study with the University of Georgia that showed that alternative 

inspection technology and destructive sampling can identify termite activity.  The study states: 

 

The microwave motion detection device, Termatrac T3i, demonstrated the ability to detect termite 

activity in structural lumber with and without a covering of SPF 

                                                           
1 Stack Effect (or chimney effect) is the movement of air into and out of buildings through chimneys, flue-gas 

stacks, or other openings, driven by air buoyancy. Buoyancy occurs due to a difference in indoor-to-outdoor air 

density resulting from temperature and moisture differences. 



                                                              
 

 

Destructive sampling using the borescope provided evidence that by drilling ¼-inch holes into 

SPF one can determine if termites are present. 

 

Based on these conclusions, GSPCC should promote these practices to improve consumer protections 

rather than proposing to eliminate the use of SPF, a proven solution for Georgia residents. SFC and SPFA 

understand that the small size of the current inspection area of many microwave motion detection devices 

may limit the ability to quickly conduct a termite inspection. However, a quick termite inspection may not 

present the best solution to protect consumers. Further, we acknowledge there may be concerns with 

patching and repairing SPF after destructive sampling. We are committed to help develop the appropriate 

education and tools to implement this solution. Simply put, as construction practices change to improve 

building performance, termite inspection practices must also evolve. 

 

In general, building codes do not rely on a single form of protection, and the solution for termite control 

should be no different. No single solution to termite inspections at the FFI can completely protect 

consumers. We recommend any consensus solution leverage visual inspection, proactive pest 

management treatments, termite barriers (for new construction), destructive sampling (with patch and 

replace), bait stations, and advanced inspection technologies. 

 

Visual Inspection 

 

Hidden pathways for termites have always existed in homes. Hidden pathways may exist either on the 

exterior, interior, or somewhere in the middle of all types of foundation and above-grade structure 

interfaces (i.e. basements, crawlspaces, and slabs-on-grade).2 Hidden pathways can also be formed by 

other essential parts of buildings (i.e. electrical work and plumbing). SPF does not present a unique, 

insurmountable challenge.  

 

Further, visual inspection is limited and only 33% effective in preventing termite damage. Relying on 

visual inspection, even without the presence of high performance insulation, was found to be largely an 

ineffective means (67% of the time) of addressing termite infestation and damage issues.3 In Termite 

Control Services:  Information for the Georgia Property Owner, Suiter and Forschler state: 

 

 Non-visual inspections offer alternative means for visual termite inspections for inaccessible 

 areas.  When users are properly trained, non-visual inspections such as IR, motion detectors, 

 moisture meters and trained dogs can provide additional means to detect termites where visual 

 inspections are not possible. 

 

Ultimately, relying primarily on visual inspection is preventing the pest management industry from fully 

addressing modern construction practices to protect consumers.   

 

Consumer Protection and SPF 

 

SFC and SPFA agree with GSPCC that protecting consumers’ homes must be the principal focus for any 

solution to termite inspections at the FFI. Achieving consumer protection is not an off/on switch. Building 

science is a complicated balance of multiple variables that contribute to durable and resilient homes. Any 

solution that protects consumers must also balance termite inspection, energy efficiency, and sound 

building science. 

                                                           
2 Protection of Wood-Frame Homes from Subterranean Termites: Evaluation of Building Code Provisions & 

Recommended Improvements 
3 Termite Survey and Hazard Mapping.  Cookson and Trajstam.  2002. 

https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF
https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF
http://www.appliedbuildingtech.com/system/files/abtgrr_1703_09_evaluation_of_termite_protection.pdf
http://www.appliedbuildingtech.com/system/files/abtgrr_1703_09_evaluation_of_termite_protection.pdf
https://weeks.com.au/wp-content/uploads/2017/05/Termite-Incidence-Survey-Termite-Hazard-Map.pdf


                                                              
 

 

Homeowners are generally selecting SPF as a primary component to create an unvented or encapsulated 

crawlspace. Unvented crawlspaces are formed by insulating and air sealing the crawlspace with a water-

resistant, air impermeable, material, like closed-cell SPF. SPF is an ideal tool for unvented crawlspaces 

because it can insulate, air seal, and control moisture at the FFI without additional products. Eliminating 

the use of SPF on the FFI undermines the benefit of the use of SPF in crawlspaces. 

 

Unvented crawlspaces protect consumers. Creating an unvented crawlspace is the one of the most 

practical applications to effectively bring ductwork and HVAC equipment located in the crawlspace into 

conditioned space in both new and existing homes. Ductwork and HVAC equipment inside the 

conditioned space can save between 11 and 15% on cooling energy use in hot-humid climates.4 Sealing 

the FFI with high performance insulation helps control stack effect, reducing infiltration of moisture-

laden air at the FFI. This, in turn, reduces dehumidification needs during the cooling season and greatly 

reduces the potential for condensation on concealed wood framing. Allowing condensation to form on the 

framing will result in mold, mildew and poor indoor air quality, and can ultimately lead to conditions 

ideal for wood-destroying organisms, including termites, that lead to rot and decay of the home’s 

structure. 

 

GSPCC Code Change Proposal 

 

The GSPCC proposal seeks to eliminate high performance insulation from the FFI. From a building 

science perspective, the GSPCC’s proposal is deficient and will lead to unintended consequences. The 

proposal does not provide for an adequate internal air barrier to control winter time moisture – leading to 

rot and decay. Further, the proposal does not require an adequate air barrier. The Georgia State Minimum 

Standard Building Code limits air leakage to 5 ACH50. To meet this standard, builders will need to seal 

the FFI, leveraging high performance insulation to limit air leakage.  

 

Finally, the Code sets the minimum requirements for building in the State. Eliminating the use of high 

performance insulation at the FFI limits consumer choice and the ability to exceed the current 

requirements.  

 

SPFA Code Change Proposal – Joint SPFA / SFC Video on Proposal  

 

One of the most effective means to create an unvented crawlspace is to apply a continuous layer of 

closed-cell SPF (ccSPF) from the subfloor above to the interior grade of the crawlspace wall. Best 

practices for unvented crawlspaces include insulating and air sealing the entire FFI and inside of the 

foundation wall with a continuous layer of ccSPF, using a vapor barrier on the floor of the crawlspace.   

 

SPFA’s proposal includes an uninsulated inspection strip at the top of the foundation wall and leaves the 

front face of the sill plate exposed for visual inspection. SPFA’s proposal provides a compromise to the 

best practices for encapsulated crawlspaces by leaving the sill plate exposed for visual inspection and 

sealing the gap between the sill plate and foundation using other sealants. Termite damage to the sill plate 

will demonstrate the onset of a subterranean termite infestation. If termites are visually detected in the sill 

plate, non-visual inspection techniques or destructive sampling can be applied in adjacent areas of the FFI 

to detect additional damage.  

 

                                                           
4 Beal, D., J. McIlvaine, K. Fonorow, and E. Martin. 2011. Summary of Interior Ducts in New Construction, 

Including an Efficient, Affordable Method to Install Fur-Down Interior Ducts. Prepared for the U.S. Department of 

Energy.  

https://www.youtube.com/watch?v=E9a1nv3_uj4&t=
http://www.ba-pirc.org/pubs/pdf/Measure-Guideline_InteriorDucts.pdf
http://www.ba-pirc.org/pubs/pdf/Measure-Guideline_InteriorDucts.pdf


                                                              
 

The SPFA proposal not only improves energy efficiency compared to the GSPCC proposal, it also helps 

balance moisture intrusion and condensation from infiltration of hot-humid air during the summer. 

Further, the SPFA proposal works on new construction and retrofit, and it is compliant with inspection 

gaps implemented in other southeastern states. This proposal could serve as the basis for best practices for 

unvented crawlspaces in other states.   

 

Based on the previous discussion with the GSPCC, we have developed some additional considerations for 

a compromise solution, which are included below. 

 

Use of Exterior Air Barriers on the FFI 

 

During the June 9 meeting, members of the GSPCC suggested that air sealing of the FFI can be achieved 

by installation of an air barrier material or system from the exterior side of the building. This design is 

problematic for nearly all types of residential construction because the air barrier or sheathing must be 

continuously sealed to the foundation. Importantly, it is not a practical solution for retrofit, without 

conducting extensive renovations. It also creates yet another pathway hidden behind the barrier for 

termites to enter the structure. 

 

To air seal the exterior of the FFI, water resistant barriers (WRBs) or air barriers are adhered to the 

outside of the building. The products will need to be taped, sealed, and permanently installed to create a 

continuous air barrier. Using an external barrier essentially replicates the same problem for exterior visual 

inspection and creates more hidden pathways. 

 

Applying an air barrier, like SPF, to the interior side of the FFI is less complex, more practical, more 

effective, more energy efficient, and more durable (e.g. the air barrier is protected from the elements). 

Therefore, in terms of protecting consumers, air sealing the internal side of the FFI is a more effective 

solution. 

 

Potential Compromises 

 

SFC and SPFA believe a new proposal could protect consumers and provide a solution for termite 

inspections at the FFI. We believe the use of termite barriers in combination with the requirements for an 

uninsulated inspection strip may provide a starting point for a compromise solution. Because termite 

barriers force termites to come out into areas for visual inspection, the use of termite barriers will provide 

additional opportunity for visual inspection at the FFI – although this solution is most useful for new 

construction.   

 

We acknowledge that different solutions need to be developed for new construction and retrofit. 

 

New Construction  

 Apply spray foam to the FFI leaving the front face of the sill plate exposed with an inspection 

strip at the top of the foundation wall 

 Require a combination of termite barriers, treated wood sills, and soil treatment for all new wood 

frame construction  

o Possible exception for finishes on finished basement walls when treated wood materials 

or metal studs/furring are used for attachment of finishes to the interior side of the 

basement wall  

 Use alternative inspection technology 

 Use destructive sampling (with patch and replace) where infestations are suspected 

 Proactive use of termiticide (in accordance with the FIFRA label) and bait stations 



                                                              
 

 

Existing Construction  

 Apply spray foam to the FFI leaving the front face of the sill plate exposed with an inspection 

strip at the top of the foundation wall 

 When sill plates are of untreated wood, the wood shall be surface treated with a termite treatment 

suitable for interior use (e.g., borate, etc.) prior to the retrofit insulation work regardless of the 

insulation and air-barrier materials and approaches used at the FFI 

 Use alternative inspection technology 

 Use destructive sampling (with patch and replace) where infestations are suspected 

 Proactive use of termiticide (in accordance with the FIFRA label) and bait stations 

 

SFC and SPFA would be happy to answer questions or further discuss this compromise solution before its 

approval by GSPCC. 

 

Sincerely, 

 

Stephen Wieroniey     Kurt Riesenberg     

      
Director      Executive Director 

Spray Foam Coalition     Spray Polyurethane Foam Alliance 

 

 

CC: Derrick Lastinger, Vice Chairman GSPCC 

 Greg Holley, GSPCC  

 Kim Bragg, GSPCC  

 Brian T. Forschler, Ph.D., GSPCC  

 Jeff Bodine Sinyard, GSPCC  

 Christy Kuriatnyk, GSPCC  

 Gregori Anderson, Chairman GCAC 

 Ted Miltiades, Georgia DCA 
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House Bill 777 (AS PASSED HOUSE AND SENATE)

By: Representatives Corbett of the 174th, Burns of the 159th, McCall of the 33rd, England of

the 116th, Smith of the 70th, and others 

A BILL TO BE ENTITLED

AN ACT

To amend Chapter 2 of Title 8 of the Official Code of Georgia Annotated, relating to1

standards and requirements for construction, alteration, etc., of buildings and other structures,2

so as to direct the Department of Community Affairs to undertake a review of the 20213

edition of the International Building Code so as to consider amending the state minimum4

standard codes to allow tall mass timber construction types; to provide a date by which said5

review is to be completed; to provide for related matters; to repeal conflicting laws; and for6

other purposes.7

BE IT ENACTED BY THE GENERAL ASSEMBLY OF GEORGIA:8

SECTION 1.9

Chapter 2 of Title 8 of the Official Code of Georgia Annotated, relating to standards and10

requirements for construction, alteration, etc., of buildings and other structures, is amended11

by revising Code Section 8-2-23, relating to amendment and revision of codes generally and12

installation of high-efficiency cooling towers, by adding a new subsection to read as follows:13

"(d)(1)  On or after July 1, 2020, the department shall undertake a review of the tall mass14

timber provisions of the 2021 International Building Code, approved by the International15

Code Council, for the purpose of considering whether the department, with the approval16

of the board, shall amend the Georgia state minimum standard codes to include17

provisions for tall mass timber as contained in the 2021 International Building Code for18

construction types IV-A, IV-B, and IV-C.19

(2)  The department shall complete the review provided for in paragraph (1) of this20

subsection before July 1, 2021."21

SECTION 2.22

All laws and parts of laws in conflict with this Act are repealed.23
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October 20, 2020 

 

Christopher Nunn, Commissioner 

Georgia Department of Community Affairs 

60 Executive Park South, NE 

Atlanta, Georgia 30329 

 

Dear Commissioner Nunn, 

 

The Georgia Association of Fire Chief’s alone with the Georgia State Firefighters 

Association have been in discussion with Andres Villegas with the Georgia Forestry 

Association about HB 777 the tall mass timber construction bill that has been assigned to 

the Department of Community Affairs to undertake a review of the 2021 edition of the 

International Building Codes for a recommendation on amending the state standard code 

to allow tall mass timber construction. 

 

We are aware that a committee will be formed in the near future to undertake this study 

and prepare a recommendation for the state. We would like to ask that the Georgia 

Association of Fire Chief’s be allowed to have a seat at the table so that we may be able 

to share our thoughts and gather information through out this process. Our goal is not to 

have any negative issues concerning this study, but to work together so the Fire Service, 

Timber Industry and the State all unite to keep Georgia moving forward to a bright 

future. 

 

Please feel free to contact me if you have any questions and on behalf of the Georgia Fire 

Service thank you. 

 

Respectfully, 

 

Charles Wasdin 

President, Georgia Association of Fire Chief’s 

 

 



 
August 3, 2020  
  
 
Mr. Christopher Nunn  

Commissioner  

Georgia Department of Community Affairs (DCA) 

60 Executive Park South NE 

Atlanta, GA 30329 

 

Commissioner Nunn: 

 

We write to you today to express our enthusiasm for the passage of House Bill 777, which was signed 

by Governor Kemp on June 29.   

 

As you know, this legislation directs the Department of Community Affairs (DCA) to undertake a 

review of the mass timber provisions of the 2021 International Building Code, which outline a safe 

and tested process for the construction of mass timber structures up to 18 stories tall.  Several states 

in the Pacific Northwest have already incorporated these changes into their state building codes, and 

we are excited for the prospect of Georgia being the next mass timber friendly state.   

 

Mass timber presents the State of Georgia with such a wonderful and unique opportunity—one that 

forges a link between rural economies, urban growth, and sustainable development.  Mass timber 

provides an alternative to carbon-intensive building materials, sequesters carbon during the lifetime 

of the structure, and provides an aesthetically pleasing and innovative way to develop our cities—all 

while creating a new source of demand from Georgia’s sustainable forest products supply chain 

which impacts rural and urban communities alike. With 22 million acres of private working forests 

and $36 billion in economic output, Georgia is the #1 forestry state in the nation.   

 

As a group that is passionate and excited about this opportunity for Georgia, we would like to engage 

with you on a monthly basis (10-minute call) to check into the status of the DCA’s review of these 

mass timber building codes.    

 

Thank you for your consideration and for your service to the State of Georgia.  

 

Sincerely, 

 
Andres Villegas       
President & CEO      
Georgia Forestry Association  
 
Lisa Bianchi-Fossati     Deron Davis 
Southface Institute     The Nature Conservancy, GA 
 
Dr. Puneet Dwivedi     Leah Dixon 
UGA Warnell School of Forestry & Natural Resources  Georgia Conservancy  
 
John Heagy      Dr. Russell Gentry  
Hines       Georgia Institute of Technology  
 
Bruce Luxmoore      Bill de St. Aubin 
Interfor US South      The Sizemore Group  

 
 



ICC Ad Hoc Committee on Tall Wood Buildings (TWB) – Complete Approved Changes 

International Code Council (ICC) 2018 Group A and 2019 B Cycles 

The ICC Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board of Directors to 

explore the science of tall mass timber buildings and develop code change proposals for the ICC process as 

appropriate. Committee research and activity, including testing, began in 2015. 

Group A: For the 2018 code change cycle, the TWB submitted 14 proposals which were considered by the 

code development committees and the membership at the Committee Action Hearing in Columbus, OH in April 

and the Public Comment Hearing in Richmond, VA, in October.  Final action was determined by the Online 

Governmental Consensus Vote which concluded in December 2018. All the TWB Group A changes were 

approved, and the results are shown below. 

Group B: For the 2019 code change cycle, the TWB submitted 3 proposals which were considered by the code 
development committees and the membership at the Committee Action Hearing in Albuquerque, NM in April/May 
and the Public Comment Hearing in Las Vegas, NV, in October. Final action was determined by the Online 
Governmental Consensus Vote which concluded in December 2019. All the TWB Group B changes were approved, 
and the results are shown below
The compiled list below follow a recommended order of reading to understand the full scope and content of the 

changes. The complete text of the changes and applicable results from the ICC published monographs are 

included, following the order of the list below. These changes will be incorporated into the 2021 editions of 

the International Building Code and the International Fire Code. 

Group A:
G108-18 – AM - Main proposal describing new mass timber construction types and requirements 

FS5-18 – AS - Determining contribution of noncombustible materials to fire resistance by testing 

FS81-18 – AM - Prescriptive method for using noncombustible materials to achieve fire resistance 

FS6-18 – AMPC-1 - Sealing of adjoining mass timber elements 

FS73-18 – AS - Mass timber as acceptable fire blocking 

G28-18 – AS - Redundant water supply for tall mass timber buildings 

F88-18 – AS - Provisions requiring owner to maintain building for fire resistance 

F266-18 – AMPC-1 - Fire safety during construction 

G75-18 – AM - Allowable height in feet 

G80-18 – AS - Allowable height in stories 

G84-18 – AS - Allowable areas 

G146-18 – AS - Assigning the designation “HT” to existing Type IV requirements in Chapter 31 

G152-18 – AS - Assigning the designation “HT” to existing Type IV requirements in Appendix D 

G89-18 – AM - Minimum noncombustible protection for fire barriers 

Group B:

S170-19 -- AS - Fire resistance of connections

S100-19 -- AS - Special inspection provisions

ADM35-19 -- AS - Inspection of connection protection



G108-18
IBC: 202, 602.4, 602.4.1, 602.4.1.1 (New), 604.2.4.1.2(New), 602.4.1.2.1 (New), 602.4.1.3 (New), 602.4.1.4
(New), 602.4.1.5 (New), 602.4.1.6 (New), 602.4.2, 602.4.2.1 (New), 602.4.2.2 (New), 602.4.2.2.1 (New),
602.4.2.2.2 (New), 602.4.2.2.3 (New), 602.4.2.2.4 (New), 602.4.2.3 (New), 602.4.2.4 (New), 602.4.2.5 (New),
602.4.2.6 (New), 602.4.3, 602.4.3.1 (New), 602.4.3.2 (New), 602.4.3.3 (New), 602.4.3.4 (New), 602.4.3.5 (New),
602.4.3.6 (New), 602.4.4(New), , TABLE 601, TABLE 602

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code

SECTION 202 DEFINITIONS

Revise as f o llows

[BS] WALL, LOAD-BEARING. Any wall meeting either of the following class ifications:

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot (1459 N/m) of vertical load in
addition to its  own weight.

2. Any masonry or concrete, or mass timber wall that supports more than 200 pounds per linear foot (2919 N/m)
of vertical load in addition to its  own weight.

Add new definit ion as f o llows

MASS TIMBER. Structural e lements of Type IV construction primarily of solid, built-up, panelized or engineered wood
products that meet minimum cross section dimensions of Type IV construction.

NONCOMBUSTIBLE PROTECTION (FOR MASS TIMBER).

Noncombustible material, in accordance with Section 703.5, designed to increase the fire-res istance rating and delay the
combustion of mass timber.

Revise as f o llows

602.4 Type IV. Type IV construction is  that type of construction in which the exterior walls  are of noncombustible
materials  and the interior building elements are of solid wood, laminated wood, heavy timber (HT) or structural composite
lumber (SCL) without concealed spaces. The minimum dimensions for permitted materials  including solid timber, glued-
laminated timber, structural composite lumber (SCL), and cross-laminated timber and details  of Type IV construction shall
comply with the provis ions of this  section and Section 2304.11. Exterior walls  complying with Section 602.4.1 or 602.4.2
shall be permitted. Interior walls  and partitions not less than 1-hour fire-res istance rating or heavy timber complying with
Section 2304.11.2.2 shall be permitted.
Type IV construction is  that type of construction in which the building elements are mass timber or noncombustible
materials  and have fire res istance ratings in accordance with Table 601. Mass timber elements shall meet the fire
resistance rating requirements of this  section based on either the fire res istance rating of the noncombustible protection,
the mass timber, or a combination of both and shall be determined in accordance with Section 703.2 or 703.3. The
minimum dimensions and permitted materials  for building elements shall comply with the provis ions of this  section and
Section 2304.11. Mass timber elements of Types IV A, IV B and IV C construction shall be protected with noncombustible
protection applied directly to the mass timber in accordance with Sections 602.4.1 through 602.4.3. The time assigned to
the noncombustible protection shall be determined in accordance with Section 703.8 and comply with 722.7.

Cross-laminated timber shall be labeled as conforming to the heat performance requirements of Section 6.1.3.4 of DOC
PS1 and have no delamination in any specimen, except where occurring at a localized characteristic when permitted in
the product standard.

Exterior load-bearing walls  and nonload-bearing walls  shall be mass timber construction, or shall be of noncombustible
construction.

Except ion: Exterior load-bearing walls  and nonload-bearing walls  of Type IV-HT Construction in accordance with Section
602.4.4.

The interior building elements, including nonload-bearing walls  and partitions, shall be of mass timber construction or of
noncombustible construction.
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Except ion: Interior building elements and nonload-bearing walls  and partitions of Type IV-HT Construction in
accordance with Section 602.4.4..

Combustible concealed spaces are not permitted except as otherwise indicated in Sections 602.4.1 through 602.4.4.
Combustible stud spaces within light frame walls  of Type IV-HT construction shall not be considered concealed spaces, but
shall comply with Section 718.

In buildings of Type IV-A, B, and C, construction with an occupied floor located more than 75 feet above the lowest level of
fire department access, up to and including 12 stories or 180 feet above grade plane, mass timber interior exit and
elevator hoistway enclosures shall be protected in accordance with Section 602.4.1.2. In buildings greater than 12 stories
or 180 feet above grade plane, interior exit and elevator hoistway enclosures shall be constructed of non-combustible
materials .

Add new text  as f o llows

602.4.1 Type IV-A. Building elements in Type IV-A construction shall be protected in accordance with Sections 602.4.1.1
through 602.4.1.6. The required fire res istance rating of noncombustible elements and protected mass timber elements
shall be determined in accordance with Section 703.2 or Section 703.3.

602.4.1.1 Exterior protect ion. The outs ide face of exterior walls  of mass timber construction shall be protected with
noncombustible protection with a minimum assigned time of 40 minutes as determined in Section 722.7.1(a). All
components of the exterior wall covering, shall be of noncombustible material except water res istive barriers having a
peak heat release rate of less than 150kW/m , a total heat release of less than 20 MJ/m  and an effective heat of
combustion of less than 18MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 or
less and a smoke-developed index of 450 or less as determined in accordance with ASTM E 84 or UL 723. The ASTM E
1354 test shall be conducted on specimens at the thickness intended for use, in the horizontal orientation and at an
incident radiant heat flux of 50 kW/m .

602.4.1.2 Interior protect ion. Interior faces of all mass timber elements, including the ins ide faces of exterior mass
timber walls  and mas timber roofs, shall be protected with materials  complying with Section 703.5

602.4.1.2.1 Protect ion t ime. Noncombustible protection shall contribute a time equal to or greater than times
assigned in Table 722.7.1(a), but not less than 80 minutes. The use of materials  and their respective protection
contributions listed in Table 722.7.1(b) shall be permitted to be used for compliance with Section 722.7.1.

602.4.1.3 Floors. The floor assembly shall contain a noncombustible material not less than one inch in thickness above
the mass timber. Floor finishes in accordance with Section 804 shall be permitted on top of the noncombustible material.
The unders ide of floor assemblies shall be protected in accordance with 602.4.1.2.

602.4.1.4 Roof s. The interior surfaces of roof assemblies shall be protected in accordance with Section 602.4.1.2. Roof
coverings in accordance with Chapter 15 shall be permitted on the outs ide surface of the roof assembly.

602.4.1.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire
protection, or plumbing materials  and equipment permitted in plenums in accordance with Section 602 of the International
Mechanical Code , and shall comply with all applicable provis ions of Section 718. Combustible construction forming
concealed spaces shall be protected in accordance with Sections 602.4.1.2.

602.4.1.6 Shaf ts. Shafts  shall be permitted in accordance with Sections 713 and Section 718. Both the shaft s ide and
room side of mass timber elements shall be protected in accordance with Section 602.4.1.2.

602.4.2 Type IV-B. Building elements in Type IV-B construction shall be protected in accordance with Sections 602.4.2.1
through 602.4.2.6.The required fire res istance rating of noncombustible elements or mass timber elements shall be
determined in accordance with Section 703.2 or Section 703.3.

602.4.2.1 Exterior protect ion. The outs ide face of exterior walls  of mass timber construction shall be protected with
non-combustible protection with a minimum assigned time of 40 minutes as determined in Section 722.7.1(a). All
components of the exterior wall covering shall be of noncombustible material except water res istive barriers having a
peak heat release rate of less than 150kW/m , a total heat release of less than 20 MJ/m  and an effective heat of
combustion of less than 18MJ/kg as determined in accordance with ASTM E1354, and having a flame spread index of 25 or
less and a smoke-developed index of 450 or less as determined in accordance with ASTM E 84 or UL 723. The ASTM E
1354 test shall be conducted on specimens at the thickness intended for use, in the horizontal orientation and at an
incident radiant heat flux of 50 kW/m .

602.4.2.2 Interior protect ion. Interior faces of all mass timber elements, including the ins ide face of exterior mass
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timber walls  and mass timber roofs, shall be protected, as required by this  section, with materials  complying with Section
703.5.

602.4.2.2.1 Protect ion t ime. Noncombustible protection shall contribute a time equal to or greater than times
assigned in Table 722.7.1(a), but not less than 80 minutes. The use of materials  and their respective protection
contributions listed in Table 722.7.1(b) shall be permitted to be used for compliance with Section 722.7.1.

602.4.2.2.2 Protected area. All interior faces of all mass timber elements shall be protected in accordance with
Section 602.4.2.2.1, including the ins ide face of exterior mass timber walls  and mass timber roofs.

Except ions:Unprotected portions of mass timber ceilings and walls  complying with Section 602.4.2.2.4 and the
following:

1. Unprotected portions of mass timber ceilings, including attached beams, shall be permitted and shall be
limited to an area equal to 20% of the floor area in any dwelling unit or fire area; or

2. Unprotected portions of mass timber walls , including attached columns, shall be permitted and shall be
limited to an area equal to 40% of the floor area in any dwelling unit or fire area; or

3. Unprotected portions of both walls  and ceilings of mass timber, including attached columns and beams, in
any dwelling unit or fire area shall be permitted in accordance with section 602.4.2.2.3.

4. Mass timber columns and beams which are not an integral portion of walls  or ceilings, respectively, shall
be permitted to be unprotected without restriction of e ither aggregate area or separation from one
another.

602.4.2.2.3 Mixed unprotected areas. In each dwelling unit or fire area, where both portions of ceilings and portions
of walls  are unprotected, the total allowable unprotected area shall be determined in accordance with Equation 6-1.

(U /U ) + (U /U ) ≤ 1 (Equation 6-1) where:

U  = Total unprotected mass timber ceiling areas

U = Allowable unprotected mass timber ceiling area conforming to Section 602.4.2.2.2, Exception 1

U  = Total unprotected mass timber wall areas

U  = Allowable unprotected mass timber wall area conforming to Section 602.4.2.2.2, Exception 2

602.4.2.2.4 Separat ion distance between unprotected mass t imber elements. In each dwelling unit or fire area,
unprotectedportions of mass timber walls  and ceilings shall be not less than 15 feet from unprotected portions of other
walls  and ceilings, measured horizontally along the ceiling and from other unprotected portions of walls  measured
horizontally along the floor.

602.4.2.3 Floors. The floor assembly shall contain a noncombustible material not less than one inch in thickness above
the mass timber. Floor finishes in accordance with Section 804 shall be permitted on top of the noncombustible material.
The unders ide of floor assemblies shall be protected in accordance with Section 602.4.1.2.

602.4.2.4 Roof s. The interior surfaces of roof assemblies shall be protected in accordance with 602.4.2.2 except, in
nonoccupiable spaces, they shall be treated as a concealed space with no portion left unprotected. Roof coverings in
accordance with Chapter 15 shall be permitted on the outs ide surface of the roof assembly.

602.4.2.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire
protection, or plumbing materials  and equipment permitted in plenums in accordance with Section 602 of the International
Mechanical Code, and shall comply with all applicable provis ions of Section 718. Combustible construction forming
concealed spaces shall be protected in accordance with Section 602.4.1.2.

602.4.2.6 Shaf ts. Shafts  shall be permitted in accordance with Section 713 and Section 718. Both the shaft s ide and
room side of mass timber elements shall be protected in accordance with Section 602.4.1.2.

602.4.3 Type IV-C. Building elements in Type IV-C construction shall be protected in accordance with Sections 602.4.3.1
through 602.4.3.6.The required fire res istance rating of building elements shall be determined in accordance with Section
703.2 or Section 703.3.

602.4.3.1 Exterior protect ion. The exterior s ide of walls  of combustible construction shall be protected with non-
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combustible protection with a minimum assigned time of 40 minutes as determined in Section 722.7.1(a). All components
of the exterior wall covering, shall be of noncombustible material except water res istive barriers having a peak heat
release rate of less than 150kW/m , a total heat release of less than 20 MJ/m  and an effective heat of combustion of
less than 18MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 or less and a
smoke-developed index of 450 or less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test
shall be conducted on specimens at the thickness intended for use, in the horizontal orientation and at an incident radiant
heat flux of 50 kW/m .

602.4.3.2 Interior protect ion. Mass timber elements are permitted to be unprotected.

602.4.3.3 Floors. Floor finishes in accordance with Section 804 shall be permitted on top of the floor construction.

602.4.3.4 Roof s. Roof coverings in accordance with Chapter 15 shall be permitted on the outs ide surface of the roof
assembly.

602.4.3.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire
protection, or plumbing materials  and equipment permitted in plenums in accordance with Section 602 of the International
Mechanical Code, and shall comply with all applicable provis ions of Section 718. Combustible construction forming
concealed spaces shall be protected with noncombustible protection with a minimum assigned time of 40 minutes as
determined in Section 722.7.1(a).

602.4.3.6 Shaf ts. Shafts  shall be permitted in accordance with Section 713 and Section 718. Shafts  and elevator
hoistway and interior exit stairway enclosures shall be protected with noncombustible protection with a minimum assigned
time of 40 minutes as determined in Section 722.7.1(a), on both the ins ide of the shaft and the outs ide of the shaft.

602.4.4 Type IV-HT. Type IV construction (Heavy Timber, HT) is  that type of construction in which the exterior walls  are of
noncombustible materials  and the interior building elements are of solid wood, laminated heavy timber or structural
composite lumber (SCL), without concealed spaces. The minimum dimensions for permitted materials  including solid
timber, glued-laminated timber, structural composite lumber (SCL) and cross laminated timber (CLT) and details  of Type IV
construction shall comply with the provis ions of this  section and Section 2304.11. Exterior walls  complying with Section
602.4.4.1 or 602.4.4.2 shall be permitted. Interior walls  and partitions not less than one hour fire res istance rating or
heavy timber conforming with Section 2304.11.2.2 shall be permitted.

Revise as f o llows

602.4.1602.4.4.1 Fire-retardant -t reated wood in exterior walls. Fire-retardant-treated wood framing and
sheathing complying with Section 2303.2 shall be permitted within exterior wall assemblies not less than 6 inches (152
mm) in thickness with a 2-hour rating or less.

602.4.2602.4.4.2 Cross-laminated t imber in exterior walls. Cross-laminated timber complying with Section 2303.1.4
shall be permitted within exterior wall assemblies not less than 6 inches (152 mm) in thickness with a 2-hour rating or
less, provided the exterior surface of the cross-laminated timber is  protected by one the following:

1. Fire-retardant-treated wood sheathing complying with Section 2303.2 and not less than /  inch (12 mm) thick;
2. Gypsum board not less than /  inch (12.7 mm) thick; or
3. A noncombustible material.

602.4.3602.4.4.3 Exterior st ructural members. Where a horizontal separation of 20 feet (6096 mm) or more is
provided, wood columns and arches conforming to heavy timber s izes complying with Section 2304.11 shall be permitted
to be used externally.
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TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

For SI: 1 foot = 304.8 mm.

a. Roof supports: Fire-res istance ratings of primary structural frame and bearing walls  are permitted
to be reduced by 1 hour where supporting a roof only.

b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members in roof
construction shall not be required, including protection of primary structural frame members, roof
framing and decking where every part of the roof construction is  20 feet or more above any floor
immediately below. Fire-retardant-treated wood members shall be allowed to be used for such
unprotected members.

c. In all occupancies, heavy timber complying with Section 2304.11 shall be allowed where a 1-hour or
less fire-res istance rating is  required.

d. Not less than the fire-res istance rating required by other sections of this  code.
e. Not less than the fire-res istance rating based on fire separation distance (see Table 602).
f. Not less than the fire-res istance rating as referenced in Section 704.10.

BUILDING
ELEMENT

TYPE I TYPE II TYPE III TYPE IV TYPE V
A B A B A B A B C HT A B

Primary
structural
frame  (see
Section 202)

f 3a , b 2a , b 1b 0 1b 0 3a 2a 2a HT 1b 0

Bearing walls  
   Exterior  
   Interior

e , f
 
3
3a

 
2
2a

 
1
1

 
0
0

 
2
1

 
2
0

 
3
3

 
2
2

 
2
2

 
2
1/HT

 
1
1

 
0
0

Nonbearing
walls  and
partitions
Exterior

See Table 602

Nonbearing
walls  and
partitions 
Interiord

0 0 0 0 0 0 0 0 0
See
Section
2304.11.2

0 0

Floor
construction
and
associated
secondary
members 
(see Section
202)

2 2 1 0 1 0 2 2 2 HT 1 0

Roof
construction
and
associated
secondary
members 
(see Section
202)

1 /1 2b 1b,c 1b,c 0c 1b,c 0 1 /1 2 1 1 HT 1b,c 0
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TABLE 602
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION

DISTANCEa, d, g

For SI: 1 foot = 304.8 mm.

a. Load-bearing exterior walls  shall also comply with the fire-res istance rating requirements of Table
601.

b. See Section 706.1.1 for party walls .
c. Open parking garages complying with Section 406 shall not be required to have a fire-res istance

rating.
d. The fire-res istance rating of an exterior wall is  determined based upon the fire separation distance

of the exterior wall and the story in which the wall is  located.
e. For special requirements for Group H occupancies, see Section 415.6.
f. For special requirements for Group S aircraft hangars, see Section 412.3.1.
g. Where Table 705.8 permits nonbearing exterior walls  with unlimited area of unprotected openings,

the required fire-res istance rating for the exterior walls  is  0 hours.
h. For a building containing only a Group U occupancy private garage or carport, the exterior wall shall

not be required to have a fire-res istance rating where the fire separation distance is  5 feet (1523
mm) or greater.

i. For a Group R-3 building of Type II-B or Type V-B construction, the exterior wall shall not be required
to have a fire-res istance rating where the fire separation distance is  5 feet (1523 mm) or greater.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The TWB and it various WGs held meetings, studied issues and sought input from various expert sources around the
world.  The TWB has posted those documents and input on its  website for interested parties to follow its  progress and to
allow those parties to, in turn, provide input to the TWB.

At its  first meeting, the TWB discussed a number of performance objectives to be met with the proposed criteria for tall
wood buildings:

1. No collapse under reasonable scenarios of complete burn-out of fuel without automatic sprinkler protection being
considered. 

2. No unusually high radiation exposure from the subject building to adjoining properties to present a risk of ignition
under reasonably severe fire scenarios. 

3. No unusual response from typical radiation exposure from adjacent properties to present a risk of ignition of the
subject building under reasonably severe fire scenarios.

4. No unusual fire department access issues. 
5. Egress systems designed to protect building occupants during the design escape time, plus a factor of safety. 
6. Highly reliable fire suppression systems to reduce the risk of failure during reasonably expected fire scenarios. 

The degree of re liability should be proportional to evacuation time (height) and the risk of collapse.

The comprehensive package of proposals  from the TWB meet these performance objectives.

Definitions 

FIRE
SEPARATION
DISTANCE =X
(f eet )

TYPE OF
CONSTRUCTION

OCCUPANCY
GROUP He

OCCUPANCYGROUP F-1,
M, S-1f

OCCUPANCYGROUP A,
B, E, F-2, I, R , S-2, Ui h

X < 5b All 3 2 1

5 ≤ X < 10 IA, IVA
Others

3
2

2
1 11

10 ≤ X < 30
IA, IB, IVA, IVB
IIB, VB 
Others

2
1 
1

1
0 
1

1
0 
1

c

c

X ≥ 30 All 0 0 0
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Included in the proposal for Section 602.4 are three new/revised definitions; Wall, Load-Bearing; Mass Timber; and
Noncombustible protection (for mass timber).  They are important to understanding the subsequent proposed change to
Section 602.4.

Load-bearing wall: The modification to the term “load-bearing wall” has been updated to include “mass timber” as a
category equivalent to that of masonry or concrete. Based on the research done by the wood trade associations, mass
timber walls  (e.g. sawn, glued-laminated, cross-laminated timbers) have the ability to support the minimum 200 pounds
per linear foot vertical load requirement.

Mass Timber: The term “mass yimber” is  being proposed to represent both the legacy heavy timber (a.k.a. Type IV
construction) and the three (3) new construction types that are proposed for Chapter 6 of the IBC. The purpose of creating
this  term and definition was to establish a s ingle term which represented the various sawn and engineered timber
products that are referenced in IBC Chapter 23 (Wood) and in PRG-320 “Standard for Performance-rated Cross-laminated
Timber.”

“Noncombustible Protection (For Mass Timber): The definition of “Noncombustible Protection (For Mass Timber)” is  created
to address the passive fire protection of mass timber.  Mass timber is  permitted to have its  own fire-res istance rating
(e.g., Mass Timber only) or have a fire res istance rating based on the fire res istance through a combination of the mass
timber fire-res istance plus protection by non-combustible materials  as defined in Section 703.5 (e.g., additional materials
that delay the combustion of mass timber, such as gypsum board). While it is  not common to list a code section number
within a definition it was fe lt necessary in this  case to ensure that the user was able to understand the intent.  The
protection by a non-combustible material will act to delay the combustion of the Mass Timber.

Types of Construction

The Committee recognized that tall, mass timber buildings around the world generally fe ll into three categories:  one in
which the mass timber was fully protected by noncombustible protection, a second type in which the protection was
permitted to be omitted to expose the wood in certain limited amounts of walls  or ceilings, and a third type in which the
mass timber for the structure was permitted to be unprotected. 

The TWB also determined that fire testing was necessary to validate these concepts.  At its  first meeting, members
discussed the nature and intention of fire testing so as to ensure meaningful results  for the TWB and, more specifically,
for the fire service.  Subsequently a test plan was developed.  The fire tests consisted of one-bedroom apartments on
two levels , with both apartments having a corridor leading to a stairway.  The purpose of the tests was to address the
contribution of mass timber to a fire, the performance of connections, the performance of joints, and to evaluate
conditions for responding fire personnel.  The Fire WG then refined the test plan, which was implemented with a series of
five, full-scale, multiple-story building tests at the Alcohol, Tobacco and Firearms (ATF) laboratories in Beltsville , MD.  The
results  of those tests, as well as testing conducted by others, helped form the basis  upon which the Codes WG
developed its  code change proposals .  This  code change proposal is  one of those developed by the Codes WG and
approved by the TWB. 

To review a summary of the fire tests, please vis it:

http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please vis it:
http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17.

The completely protected type of construction, as noted above, is  identified as Type IV-A.  The protection is  defined by a
new section, 722.7, proposed in a separate code change.  Testing has shown that mass timber construction protected with
noncombustible protection, primarily multiple layers of 5/8-inch Type X gypsum board, can survive a complete burnout of a
residential fuel load without engaging the mass timber in the fire.  (See video or report above.)  In considering this  type
of construction and its  potential height and/or allowable area, the TWB wanted to make sure that code users realize that
the protection specified in the text applies to all building elements.  Thus, the text clearly requires protection for the floor
surface, all wall and ceiling surfaces, the ins ide roof surfaces, the unders ide of floor surfaces, and shafts .  In addition,
Type IV-A construction is  proposed to have the same fire res istance rating requirements as the existing Type I-A
construction, which sets forth requirements for 2-hour and 3-hour structural e lements.  The specified fire res istance
rating for Type IV-A construction is  conservative in that the fire res istance rating of the structural e lements was selected
to be able to passively sustain the fuel loads associated with the various occupancies without the benefit of automatic
sprinkler protection, and without involving the contribution of the structural members, s imilar to the strategy employed in
the IBC for Type I construction.
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Type IV-B allows some exposed wood surfaces of the ceiling, the walls  or columns and beams.  The amount of exposed
surface permitted to be installed, as well as the required separation between unprotected portions, is  clearly specified to
limit the contribution of the structure in an interior fire.  For example, two different walls  may share the unprotected area
but the two walls  must be separated by a distance of 15 feet.  Type IV-B has been subjected to the same fire tests under
the same conditions as Type IV-A and the results  demonstrate that a predictable char layer develops on mass timber in
the same fashion as traditional sawn lumber, provided that substantial delamination is  avoided. (See video or report
above.)  It should be noted that, while portions of the mass timber may be unprotected, concealed spaces, shafts  and
other specified areas are required to be fully protected by noncombustible protection.  Type IV-B is  provided with the
same base fire res istance requirements as the existing Type I-B construction, which sets forth requirements for 2-hour
structural e lements.  Please note that the allowance per IBC Section 403.2.1.1 to reduce I-B construction to 1-hour
structural e lements is  not proposed for Type IV-B construction.  Essentially, where a building is  permitted to be
constructed of I-B construction and has 1-hour protection, that same building will still require 2-hour structural e lements for
Type IV-B construction.

Type IV-C construction permits fully exposed mass timber.  Important caveats are that concealed spaces, shafts , e levator
hoistways, and interior exit stairway enclosures are not permitted to be exposed, but instead are required to have
noncombustible protection.  The IV-C construction is  differentiated from traditional Heavy Timber construction in that Type
IV-C construction is  required to be 2-hour fire rated.  While the added fire rating is  required, the committee does not
propose any additional height, in terms of feet, for Type IV-C buildings; in other words, the height in feet for Type IV-C and
Type IV-HT are identical.  However, due to the added fire res istance ratings, the committee has proposed added floors for
some occupancy groups of Type IV-C construction.

Tables 601 and 602: Included in the proposal are modification of Tables 601 and 602.  This  is  necessary to set the
performance requirement for these new types of construction based upon mass timber.  It should be noted that these
Fire Resistance Ratings are set to have the requirements s imilar to those of Type I construction.  In other words, IV-A has
the same FRR as I-A; IV-B has the same FRR as I-B.  Because there is  no Type I corollary to IV-C, it was set the same as IV-
B.  The IV-C has to achieve all its  fire res istance by the performance of the mass timber itself because no
noncombustible protection is  required.  This  is  reflected in greatly reduced permitted height, in both feet and stories, in
other TWB proposals  to Table 504.3, 504.4 and 506.2.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

Analysis: The standards referenced in the changes in this  proposal, DOC PS1, ASTM E1354, ASTM E84 and UL 723, are
already referenced in the International Codes.

G108-18
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Public Hearing Results
Committee Action: As Modified
Commit tee Modificat ion: 602.4 Type IV. 
Type IV construction is  that type of construction in which the building elements are mass timber or noncombustible
materials  and have fire res istance ratings in accordance with Table 601. Mass timber elements shall meet the fire
resistance rating requirements of this  section based on either the fire res istance rating of the noncombustible
protection, the mass timber, or a combination of both and shall be determined in accordance with Section 703.2 or 703.3.
The minimum dimensions and permitted materials  for building elements shall comply with the provis ions of this  section
and Section 2304.11. Mass timber elements of Types IV A, IV B and IV C construction shall be protected with
noncombustible protection applied directly to the mass timber in accordance with Sections 602.4.1 through 602.4.3. The
time assigned to the noncombustible protection shall be determined in accordance with Section 703.8 and comply with
722.7.

Cross-laminated timber shall be labeled as conforming to PRG 320 - 18 as referenced in Section 2303.1.4. the heat
performance requirements of Section 6.1.3.4 of DOC PS1 and have no delamination in any specimen, except where
occurring at a localized characteristic when permitted in the product standard.

Exterior load-bearing walls  and nonload-bearing walls  shall be mass timber construction, or shall be of noncombustible
construction.

Exception: Exterior load-bearing walls  and nonload-bearing walls  of Type IV-HT Construction in accordance with

602.4.1.1 Exterior protect ion. 

The outs ide face of exterior walls  of mass timber construction shall be protected with noncombustible protection with a
minimum assigned time of 40 minutes as determined in Section 722.7.1(a). All components of the exterior wall covering,
shall be of noncombustible material except water res istive barriers having a peak heat release rate of less than
150kW/m , a total heat release of less than 20 MJ/m  and an effective heat of combustion of less than 18MJ/kg as
determined in accordance with ASTM E1354 and having a flame spread index of 25 or less and a smoke-developed index
of 450 or less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be conducted on
specimens at the thickness intended for use, in the horizontal orientation and at an incident radiant heat flux of 50
kW/m .

602.4.1.2.1 Protect ion t ime. 

Noncombustible protection shall contribute a time equal to or greater than times ass igned in Table 722.7.1(1a), but not
less than 80 minutes. The use of materials  and their respective protection contributions listed in Table 722.7.1(2b) shall
be permitted to be used for compliance with Section 722.7.1.

602.4.2.1 Exterior protect ion. 

The outs ide face of exterior walls  of mass timber construction shall be protected with non-combustible protection with a
minimum assigned time of 40 minutes as determined in Section 722.7.1(a). All components of the exterior wall covering
shall be of noncombustible material except water res istive barriers having a peak heat release rate of less than
150kW/m , a total heat release of less than 20 MJ/m  and an effective heat of combustion of less than 18MJ/kg as
determined in accordance with ASTM E1354, and having a flame spread index of 25 or less and a smoke-developed index
of 450 or less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be conducted on
specimens at the thickness intended for use, in the horizontal orientation and at an incident radiant heat flux of 50
kW/m .

602.4.2.2.1 Protect ion t ime. 

Noncombustible protection shall contribute a time equal to or greater than times ass igned in Table 722.7.1(1a), but not
less than 80 minutes. The use of materials  and their respective protection contributions listed in Table 722.7.1(2b) shall
be permitted to be used for compliance with Section 722.7.1.

602.4.3.1 Exterior protect ion. 

The exterior s ide of walls  of combustible construction shall be protected with non-combustible protection with a minimum
assigned time of 40 minutes as determined in Section 722.7.1(a). All components of the exterior wall covering, shall be of
noncombustible material except water res istive barriers having a peak heat release rate of less than 150kW/m , a total
heat release of less than 20 MJ/m  and an effective heat of combustion of less than 18MJ/kg as determined in accordance
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with ASTM E1354 and having a flame spread index of 25 or less and a smoke-developed index of 450 or less as
determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be conducted on specimens at the
thickness intended for use, in the horizontal orientation and at an incident radiant heat flux of 50 kW/m .

602.4.3.5 Concealed spaces. 

Concealed spaces shall not contain combustibles other than electrical, mechanical, fire protection, or plumbing materials
and equipment permitted in plenums in accordance with Section 602 of the International Mechanical Code, and shall
comply with all applicable provis ions of Section 718. Combustible construction forming concealed spaces shall be
protected with noncombustible protection with a minimum assigned time of 40 minutes as determined in Section
722.7.1(a).

602.4.3.6 Shaf ts. 

Shafts  shall be permitted in accordance with Section 713 and Section 718. Shafts  and elevator hoistway and interior exit
stairway enclosures shall be protected with noncombustible protection with a minimum assigned time of 40 minutes
as determined in Section 722.7.1(a), on both the ins ide of the shaft and the outs ide of the shaft.

(Portions of proposal not shown are not modified.)
Commit tee Reason: Some portions of the modification were editorial and other portions were needed as the
referenced standard needed to be incorporated into the code change. The definitions clarify that there are different
types of mass timber construction. It is  a a rational way of addressing protected vs. unprotected construction. This  allows
the code to keep up with innovations in construction practice that are actually occurring in the field. This  is  an opportunity
for faster construction with less foundation. All testing was done that should have been done, and more than has ever
been done for other construction types. (Vote: 13-1)

Assembly Action: None

G108-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Ali Fattah, City of San Diego, representing Selfrequests As Modified by This  Public Comment.

Further modif y as f o llows:

2018 International Building Code

602.4.2.2.2 Protected area. All interior faces of all mass timber elements shall be protected in accordance with
Section 602.4.2.2.1, including the ins ide face of exterior mass timber walls  and mass timber roofs.

Except ions: Unprotected portions of mass timber ceilings and walls  complying with Section 602.4.2.2.4 and the
following:

1. Unprotected portions of mass timber ceilings, including attached beams, shall be permitted and shall be
limited to an area equal to 20% of the floor area in any dwelling unit or fire area; or

2. Unprotected portions of mass timber walls , including attached columns, shall be permitted and shall be
limited to an area equal to 40% of the floor area in any dwelling unit or fire area; or

3. Unprotected portions of both walls  and ceilings of mass timber, including attached columns and beams, in
any dwelling unit or fire area shall be permitted in accordance with section 602.4.2.2.3.

4. Mass timber columns and beams which are not an integral portion of walls  or ceilings, respectively, shall
be permitted to be unprotected without restriction of e ither aggregate area or separation from one
another.

602.4.2.2.3 Mixed unprotected areas. In each dwelling unit or fire area, where both portions of ceilings and portions
of walls  are unprotected, the total allowable unprotected area shall be determined in accordance with Equation 6-1.
(U /U ) + (U /U ) ≤ 1 (Equation 6-1) where:

U  = Total unprotected mass timber ceiling areas

2
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FS5-18
IBC: 703.8

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

THIS CODE CHANGE WILL BE HEARD BY THE IBC GENERAL COMMITTEE.  SEE THE TENTATIVE HEARING ORDER FOR THIS
COMMITTEE.

2018 International Building Code
Add new text  as f o llows

703.8 Determinat ion of  noncombust ible protect ion t ime cont ribut ion. . The time, in minutes, contributed to
the fire res istance rating by the noncombustible protection of mass timber building elements, components, or
assemblies, shall be established through a comparison of assemblies tested using procedures set forth in ASTM E 119 or
UL 263. The test assemblies shall be identical in construction, loading, and materials , other than the noncombustible
protection. The two test assemblies shall be tested to the same criteria of structural failure.

1. Test Assembly 1 shall be without protection.
2. Test Assembly 2 shall include the representative noncombustible protection. The protection shall be fully

defined in terms of configuration details , attachment details , joint sealing details , accessories and all other
relevant details .

The noncombustible protection time contribution shall be determined by subtracting the fire res istance time, in minutes,
of Test Assembly 1 from the fire res istance time, in minutes, of Test Assembly 2.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The TWB determined that the fire res istance rating of mass timber structural e lements, embodied in a series of
proposals  including this  one, shall consist of the inherent fire res istance rating of the mass timber and the additional fire
resistance rating of the Noncombustible Protection described in new definitions proposals . The TWB determined that at
least 2/3 of the required fire res istance rating should come from the Noncombustible Protection.  The TWB decided to
provide both a performance path, as embodied in this  proposal, and a prescriptive path, embodied in another proposal for
Section 722.7.

This  proposal constitutes the performance path for determining the contribution of noncombustible protection for mass
timber elements. The proposal outlines a protocol to accomplish this .  This  proposal should be considered as a companion
proposal to the proposals  creating new types of mass timber construction in Section 602.4 and the code proposal in
Section 722.7.  The proposed new Section 602.4 requires the use of noncombustible protection on most mass timber
elements in most of the proposed new types of construction. 

This  proposal, new section 703.8, is  created to provide the method by which any material not contained in the prescriptive
Table in Section 722.7 may be tested to show the time, in minutes, which it contributes as noncombustible protection.  This
procedure is  representative of the procedure used in the past to determine the protection times for various membranes
in Section 722.6 Component Additive Method for wood construction.  It is  neither new nor ambiguous in its  use.  Recent
testing by AWC confirms the values derived from historic testing.  A report is  available at the following link: 
http://bit.ly/WFC-firetestofGWBonCLT . This  link was confirmed active on 12/27/17.

This  procedure should not be confused with “membrane protection” which is  based on temperature rise on the
unexposed s ide of a membrane attached to construction elements.  Noncombustible construction is , instead,
noncombustible material meeting the requirements of Section 703.5.  Its  contribution to the fire res istance rating of any
building element is  determined by this  proposed new section.  Simply put, it is  determined by measuring the fire
resistance time, in minutes and determined by structural failure, of a mass timber building element and then conducting a
second test measuring the fire res istance time, in minutes and determined by structural failure, of the identical mass
timber element with identical load, construction and condition, but with the proposed noncombustible protection applied to
it.  The difference in time between the two samples is  the contribution, in minutes, of the noncombustible protection.

2018 ICC PUBLIC COMMENT AGENDA Page 363

PCoats
Text Box
FS5-18 Final Action: Approved as Submitted



Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

FS5-18
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Public Hearing Results
Committee Action: As Submitted
Commit tee Reason: The proponents have done their homework. This  is  how heavy timber should be done. The
western fire test  validated this  approach and that should be taken into consideration. (Vote: 14-0) 

Assembly Action: None

FS5-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Jonathan Humble, American Iron and Steel Institute, representing American Iron and Steel Institute
(jhumble@steel.org)requests Disapprove.

Commenter's Reason: We recommend disapproval of this  code change proposal.
The proposal uses the phrase noncombustible protection time contribution which is  mis leading because the test process
described allows both the contribution of the non-combustible protection in addition to the mass timber (wood) behind the
protection to determine protection time.

This  represents re-writing of an existing standard through the ICC code development process, which has historically been
rejected in the past. This  work should first be evaluated by the standard writing organizations.

Neither ASTM E119 or UL 263 contain criteria of structural failure (in those exact words) that FS5-18 suggests where it
states, in part, "The two test assemblies shall be tested to the same criteria of structural failure ". As a result, because
of use this  different terminology from the test standards it is  not clear what criteria should be used.

Bibliography: ASTM-E119, “Standard Test Methods for Fire Tests of Building Construction and Materials”, ASTM
International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959
www.astm.org

UL-263, “Standard for Safety Fire Tests of Building Construction and Materials”,  UL Headquarters, 333 Pfingsten Road,
Northbrook, IL 60062, USA

http://www.ul.com  

https://www.standardsportal.org/usa_en/sdo/ul.as

Cost  Impact : The net effect of the public comment and code change proposal will not increase or decrease the cost of
construction
There will be no cost impact because if disapproved the materials  in question will have to follow the current IBC
requirements for fire res istance.

Public Comment 2:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
G89-18, FS5-18, FS6-18, FS73-18, FS81-18 and F266-18, will not be correlated with any existing code text if they are
approved.
The Code Correlation Committee is  a standing committee of the International Code Council whose objectives, procedures
and organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is  to maintain
technical and editorial consistency among the International Codes and to ass ist staff in the evaluation and processing of
code change proposals  and comments that are exclus ively editorial.

FS5-18
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FS81-18
IBC: 722.7, 722.7.1, Table TABLE 722.7.1(1), Table TABLE 722.7.1(2), 722.7.2, 722.7.2.1, 722.7.2.2

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

THIS CODE CHANGE WILL BE HEARD BY THE IBC GENERAL COMMITTEE.  SEE THE TENTATIVE HEARING ORDER FOR THIS
COMMITTEE.

2018 International Building Code
Add new text  as f o llows

722.7 Fire resistance rat ing of  mass t imber. The required fire res istance of mass timber elements in Section 602.4
shall be determined in accordance with Section 703.2 or Section 703.3. The fire res istance rating of building elements
shall be as required in Tables 601 and 602 and as specified elsewhere in this  code. The fire res istance rating of the
mass timber elements shall consist of the fire res istance of the unprotected element added to the protection time of the
noncombustible protection.

722.7.1 Minimum required protect ion. Where required by Sections 602.4.1 through 602.4.3, noncombustible
protection shall be provided for mass timber building elements in accordance with Table 722.7.1(1). The rating, in minutes,
contributed by the noncombustible protection of mass timber building elements, components, or assemblies, shall be
established in accordance with Section 703.8. The protection contributions indicated in Table 722.7.1(2) shall be deemed to
comply with this  requirement when installed and fastened in accordance with Section 722.7.2.

TABLE 722.7.1(1)
PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL

TABLE 722.7.1(2)
PROTECTION PROVIDED BY NONCOMBUSTIBLE COVERING MATERIAL

722.7.2 Installat ion of  gypsum board noncombust ible protect ion. Gypsum board complying with Table 722.7.1(2)
shall be installed in accordance with this  section.

722.7.2.1 Interior surf aces. Layers of Type X gypsum board serving as noncombustible protection for interior surfaces
of wall and ceiling assemblies determined in accordance with Table 722.7.1(1) shall be installed in accordance with the
following:

1.  Each layer shall be attached with Type S drywall screws of sufficient length to penetrate the mass timber at
least 1 inch when driven flush with the paper surface of the gypsum board.

Except ion: The third layer, where determined necessary by Section 722.7, shall be permitted to be attached with1
inch #6 Type S drywall screws to furring channels in accordance with ASTM C645.

Required Fire Resistance Rating of Building Element per Tables 601 and 602
(hours)

Minimum Protection
Required from 
Noncombustible Protection
(minutes)

1 40
2 80
3 or more 120

Noncombustible Protection Protection Contribution
(minutes)

/  inch Type X Gypsum
Board
1 2 30

/  inch Type X Gypsum
Board
5 8 40
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2. Screws for attaching the base layer shall be 12 inches on center in both directions.
3. Screws for each layer after the base layer shall be 12 inches on center in both directions and offset from the

screws of the previous layers by 4 inches in both directions.
4. All panel edges of any layer shall be offset 18 inches from those of the previous layer.
5. All panel edges shall be attached with screws s ized and offset as in items 1 through 4 above and placed at

least 1 inch but not more than 2 inches from the panel edge.
6. All panels  installed at wall-to-ceiling intersections shall be installed such that ceiling panels  are installed first

and the wall panels  are installed after the ceiling panel has been installed and is  fitted tight to the ceiling
panel. Where multiple layers are required, each layer shall repeat this  process.

7. All panels  installed at a wall-to-wall intersection shall be installed such that the panels  covering an exterior
wall or a wall with a greater fire res istance rating shall be installed first and the panels  covering the other
wall shall be fitted tight to the panel covering the first wall. Where multiple layers are required, each layer
shall repeat this  process.

8. Panel edges of the face layer shall be taped and finished with joint compound. Fastener heads shall be
covered with joint compound.

9. Panel edges protecting mass timber elements adjacent to unprotected mass timber elements in accordance
with Section 602.4.2.2 shall be covered with 1-1/4 inch metal corner bead and finished with joint compound.

722.7.2.2 Exterior surf aces. Layers of Type X gypsum board serving as noncombustible protection for the outs ide of
the exterior heavy timber walls  determined in accordance with Table 722.7.1(1) shall be fastened 12 inches on center
each way and 6 inches on center at all joints  or ends. All panel edges shall be attached with fasteners located at least
1inch but not more than 2 inches from the panel edge. Fasteners shall comply with one of the following:

1. Galvanized nails  of minimum 12 Gage with a 7/16 inch head of sufficient length to penetrate the mass timber
a minimum of 1 inch.

2. Screws which comply with ASTM C1002 (Type S, Type W, or Type G) of sufficient length to penetrate the mass
timber a minimum of 1 inch.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
Typically, mass timber elements will be large due to structural requirements.  In addition, CLT panels  typically are utilized
in odd number laminations.  This  typically results  in excess capacity which means better fire endurance. Thus, mass
timber elements are conservative in their fire res istance rating.  Furthermore, the TWB decided to provide both a
prescriptive path, as embodied in this  proposal, and a performance path, embodied in another proposal.

This  proposal outlines a method to calculate the fire res istance rating of a protected wood element by adding the fire
resistance rating of the unprotected wood member together with the protection time provided by the noncombustible
protection applied to the exposed wood.

This  proposal should be considered as a companion proposal to the proposals  creating new types of mass timber
construction in Section 602.4 and the code proposal for Section 703.8 outlining a testing protocol to determine the
contribution of noncombustible protection.  This  code proposal allows the user to select a prescriptive solution utiliz ing
Type X gypsum wall board, which is  deemed to comply with the basic requirements of this  section and those of the
proposed Section 602.4.  Since this  is  a prescriptive solution, conditions of use such as attachment, finishing and edge
treatment when bordering exposed mass timber areas, are also included in this  section.

A proposal in Section 703.8 both forms the performance path for this  determination and is  the basis  by which the
contribution of the Noncombustible Protection to the fire res istance rating is  determined. Testing of beams, columns, walls
and ceiling panels  has been used to establish the values found in table 722.7.1(b) for 1/2-inch Type X and 5/8-inch Type X
gypsum board as well.  Recent testing by AWC confirms the values derived from historic testing.  A report is  available at
the following link:  http://bit.ly/WFC-firetestofGWBonCLT . This  link was confirmed active on 12/27/17.

Tests proposed in Section 703.8 may be used in the future to justify additional materials  added to this  table and should
not be confused with “membrane protection” which is  based on temperature rise on the unexposed s ide of a membrane
attached to construction elements.  Noncombustible construction is , instead, noncombustible material meeting the
requirements of Section 703.5.  Its  contribution to the fire res istance rating of any building element is  determined by this
proposed new section.  Simply put, it is  determined by measuring the fire res istance time in minutes to the point of
structural failure of a mass timber building element and then conducting a second test measuring the fire res istance time
in minutes taken to the same point of structural failure.  Each test is  to be conducted with identical mass timber element
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with identical load, construction and condition, but with the proposed noncombustible protection applied to the second
assembly.  The difference in time between the two samples is  the contribution, in minutes, of the noncombustible
protection.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

Analysis: The referenced standards, ASTM C645 and ASTM C1002, are currently referenced in 2018 I-codes.

FS81-18
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Public Hearing Results
Committee Action: As Modified
Commit tee Modificat ion: In the column of TABLE 722.7.1(2) that addresses 1/2 inch Type X Gypsum Board, change the
protection contribution value (in minutes) to 25 instead of 30. 
Commit tee Reason: The modification coordinates well with the existing language in the code. The committee
recommends approval based upon the proponent's  reason statement. (Vote: 14-0)

Assembly Action: None

FS81-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Michael Kerner, ClarkDietrichB Buildings Systems, representing ClarkDietrich Building Systemsrequests
Disapprove.

Commenter's Reason: There are incorrect references to the types of screws to be used as well as a an incorrect
specification reference.
Paragraph 7.22.7.2.1, Item 1:  Delete type S screws.  These are not the type of screw for attaching gypsum board to wood
members. 

Under the "Exemption" the wrong ASTM specification is  referenced.  ASTM C645 should be deleted.  This  is  a product
specification, not an installation specification. 

Paragraph 722.7.2.2, Item 2:  Delete any reference to Type S and Type G screws.  These are not the appropriate screws
for attaching gypsum board to wood member.  Type S screws are for attachment to cold-formed steel framing members
and Type G screws are for attaching gypsum board to gypsum board. 

Cost  Impact : The net effect of the public comment and code change proposal will not increase or decrease the cost of
construction
There is  no cost impact to disapproving the original proposal.  See the cost impact statement contained in the proposal.

Public Comment 2:
Proponent : Adam Shoemaker, representing ClarkDietrich (adam.shoemaker@clarkdietrich.com)requests Disapprove.

Commenter's Reason: Proposed section 722.7.2.1 references the wrong type of screw for this  application per ASTM
standards, and C645 is  not the correct reference for furring channel installation.  
Proposed section 722.7.2.2 references the wrong type of screw for this  application per ASTM standards.  

Cost  Impact : The net effect of the public comment and code change proposal will not increase or decrease the cost of
construction
No cost impact.

Public Comment 3:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
G89-18, FS5-18, FS6-18, FS73-18, FS81-18 and F266-18, will not be correlated with any existing code text if they are
approved.
The Code Correlation Committee is  a standing committee of the International Code Council whose objectives, procedures
and organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is  to maintain
technical and editorial consistency among the International Codes and to ass ist staff in the evaluation and processing of
code change proposals  and comments that are exclus ively editorial.
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ASTM ASTM International
100 Barr Harbor Drive, P.O. Box

C700
West Conshohocken PA 19428-2959

US

FS6-18
IBC: 703.9 (New), Chapter 35

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

THIS CODE CHANGE WILL BE HEARD BY THE IBC GENERAL COMMITTEE.  SEE THE TENTATIVE HEARING ORDER FOR THIS
COMMITTEE.

2018 International Building Code
Add new text  as f o llows

703.9 Sealing of  adjacent  mass t imber elements. In buildings of Type IVA, IVB, and IVC construction, sealant or
adhesive shall be provided to res ist the passage of air in the following locations:

1.  At abutting edges and intersections of mass timber building elements required to be fire res istance-rated
2. At abutting intersections of mass timber building elements and building elements of other materials  where

both are required to be fire res istance-rated.

Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the requirements of ASTM D3498.

Except ion:Where sealant or adhesive is  not a required component of a fire res istance-rated assembly.

Add new standard(s) f o llows

D3498-03(2011):

Standard Specificat ion f or Adhesives f or Field-Gluing Plywood to Lumber Framing f or Floor Systems

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
Mass timber has inherent properties of fire res istance, serving both to provide structural fire res istance and to safeguard
against the spread of fire and smoke within a building or the spread of fire between structures.

When mass timber panels  are connected together, fire tests have demonstrated that it is  important for the abutting
edges and intersections in the plane of and between the different planes of panels  that form a separation to be sealed.
The structures tested as part of the fire tests supporting this  submittal were constructed with this  sealing. 

To review a summary of the fire tests, please vis it:

http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please vis it:
http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17.

The US CLT manual recommends a bead of construction adhesive. Construction adhesive or other sealant can be used to
prevent air flow. When a wall or horizontal assembly serves as the separation between two atmospheres, a fire creates
differential pressure where heated gasses raise the pressure and work to drive fire and hot gasses through the
structure.  Voids that are not properly sealed can serve as a conduit for air movement during a fire, so abutting edges
and intersections are recommended to be sealed.

Periodic special inspections during construction are required to make sure it is  clear that the appropriate sealant or
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adhesive is  used and to establish inspections to verify for ongoing quality control.  However, Chapter 17 is  a Group B
topic.  It will be taken up then.  It is  shown below for clarity and to emphasize the importance the TWB places on proper
application of sealants and adhesives in mass timber construction.

1705.19 Sealing of  Mass T imber.  Periodic special inspections of sealants or adhesives shall be conducted where
sealant or adhesive required by Section 703.9 is  applied to mass timber building elements as designated in the approved
construction documents.

Some panels  are manufactured under proprietary processes to ensure there are no voids at these intersections.  Where
this  proprietary process is  incorporated and tested, there is  no requirement for sealant or adhesive and an exception is
provided for this  instance.  Where the sealant is  not required and is  not specifically excluded it is  still considered to be a
good practice covered by this  section.

This  code change proposal does not apply to “joints” as defined in Section 202 of the IBC as joints have their own
requirements for the placement and inspection of fire res istant joint systems in IBC Section 715. Joints are defined as
having an opening that is  designed to accommodate building tolerances or to allow independent movement. Panels  and
members that are connected together as covered by this  code change proposal do not meet the definition of a joint s ince
they are rigidly connected and do not have an opening.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

Analysis: A review of the standard proposed for inclus ion in the code, ASTM D3498-03(2011), with regard to the ICC
criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 2, 2018.

FS6-18

2018 ICC PUBLIC COMMENT AGENDA Page 371



Public Hearing Results
Committee Action: As Submitted
Commit tee Reason: This is  necessary to maintain the integrity of the system. It was suggested that a public comment
related to the proposed modification may be in order. (Vote: 14-0)

Assembly Action: None

FS6-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Stephen DiGiovanni, representing Ad Hoc Committee for Tall Wood Buildings
(sdigiovanni@clarkcountynv.gov)requests As Modified by This  Public Comment.

Further modif y as f o llows:

2018 International Building Code

703.9 Sealing of  adjacent  mass t imber elements. In buildings of Type IVA, IVB, and IVC construction, sealant or
adhesive shall be provided to res ist the passage of air in the following locations:

1.  At abutting edges and intersections of mass timber building elements required to be fire res istance-rated
2.  At abutting intersections of mass timber building elements and building elements of other materials  where

both are required to be fire res istance-rated.

Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the requirements of ASTM D3498.

Except ion: Where sealant or adhesive is  not Sealants or adhesives need not be provided where they are not a
required component of a tested fire res istance-rated assembly.

1705.19 Sealing of  mass t imber Periodic special inspections of sealants or adhesives shall be conducted where
sealant or adhesive required by Section 703.9 is  applied to mass timber building elements as designated in the approved
construction documents.

Commenter's Reason: There are two changes proposed.  The first change is  to the exception for proposed Section
703.9.  The original wording of the exception was not clear as to whether it exempted sealants from meeting the ASTM
standards, or whether it was intended to exempt the sealant altogether.  This  exception is  expanded to clarify that
sealants and adhesives are not required where voids are a part of a tested fire assembly, when such assembly
is  tested without the use of sealants and adhesives in the void space.  The second change adds a special inspection
requirement to address sealants and adhesives that are a part of the required design.  There is  a need to ensure that
the details  of construction are adhered to, and the special inspection is  seen as a means to ensure that these
construction details  are adequately emphasized during the construction process.  This  change was proposed as a
modification during code hearings and ruled out of order at that time, and in doing so the committee suggested that the
appropriate path for adding the special inspection requirement was to submit this  public comment.

Cost  Impact : The net effect of the public comment and code change proposal will not increase or decrease the cost of
construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

Public Comment 2:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
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FS73-18
IBC: 718.2.1

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

THIS CODE CHANGE WILL BE HEARD BY THE IBC GENERAL COMMITTEE.  SEE THE TENTATIVE HEARING ORDER FOR THIS
COMMITTEE.

2018 International Building Code
Revise as f o llows

718.2.1 Fireblocking materials. Fireblocking shall consist of the following materials :

1. Two-inch (51 mm) nominal lumber.
2. Two thicknesses of 1-inch (25 mm) nominal lumber with broken lap joints.
3. One thickness of 0.719-inch (18.3 mm) wood structural panels  with joints backed by 0.719-inch (18.3 mm) wood

structural panels .
4. One thickness of 0.75-inch (19.1 mm) particleboard with joints backed by 0.75-inch (19 mm) particleboard.
5. One-half-inch (12.7 mm) gypsum board.
6. One-fourth-inch (6.4 mm) cement-based millboard.
7. Batts  or blankets of mineral wool, mineral fiber or other approved materials  installed in such a manner as to

be securely retained in place.
8. Cellulose insulation installed as tested for the specific application.
9.  Mass timber complying with Section 2304.11.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The purpose of this  code change proposal is  to recognize that mass timber as a suitable fireblocking material. The
current list of acceptable materials  lists  “nominal lumber”, therefore s ince mass timber (e.g. Sawn, glued-laminated, and
cross laminated timbers) are of greater mass the correlation from single nominal lumber to mass timber was determined
to be of equal or greater blocking res istance to reduce the ability of fire, smoke and gasses from moving to different part
of the building through combustible concealed spaces.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it http://bit.ly/ATF-firetestreport
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To watch summary videos of the fire tests, please vis it http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

FS73-18
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Public Hearing Results
Committee Action: As Submitted
Commit tee Reason: Mass timber is  acceptable for fire blocking given the other materials  on the list. (Vote: 14-0)

Assembly Action: None

FS73-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
G89-18, FS5-18, FS6-18, FS73-18, FS81-18 and F266-18, will not be correlated with any existing code text if they are
approved.
The Code Correlation Committee is  a standing committee of the International Code Council whose objectives, procedures
and organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is  to maintain
technical and editorial consistency among the International Codes and to ass ist staff in the evaluation and processing of
code change proposals  and comments that are exclus ively editorial.

FS73-18

2018 ICC PUBLIC COMMENT AGENDA Page 459

PCoats
Text Box
FS73-18 Final Action: Approved as Submitted



G28-18
IBC: [F] 403.3.2; IFC: 914.3.1.2

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

THIS CODE CHANGE PROPOSAL WILL BE HEARD BY THE IFC COMMITTEE.   PLEASE CONSULT THE AGENDA FOR THE
IFC COMMITTEE.

2018 International Building Code
Revise as f o llows

[F] 403.3.2 Water supply to required fire pumps. In all buildings that are more than 420 feet (128 m) in building
height, and buildings of Type IVA and IVB construction that are more than 120 feet in building height, required fire pumps
shall be supplied by connections to not fewer than two water mains located in different streets. Separate supply piping
shall be provided between each connection to the water main and the pumps. Each connection and the supply piping
between the connection and the pumps shall be s ized to supply the flow and pressure required for the pumps to operate.

Except ion: Two connections to the same main shall be permitted provided that the main is  valved such that an
interruption can be isolated so that the water supply will continue without interruption through not fewer than one of the
connections.

2018 International Fire Code

914.3.1.2 Water supply to required fire pumps. In all buildings that are more than 420 feet (128 m) in building height,
and buildings of Type IVA and IVB construction that are more than 120 feet in building height, required fire pumps shall be
supplied by connections to not fewer than two water mains located in different streets. Separate supply piping shall be
provided between each connection to the water main and the pumps. Each connection and the supply piping between the
connection and the pumps shall be s ized to supply the flow and pressure required for the pumps to operate.

Except ion: Two connections to the same main shall be permitted provided that the main is  valved such that an
interruption can be isolated so that the water supply will continue without interruption through not fewer than one of the
connections.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The Ad Hoc Committee has discussed a number of proposals  to potentially increase the permitted height and area for
Type IV structures, specifically mass timber buildings adding additional Types IVA, IVB & IVC. One of the basic
requirements incorporated into these proposed increased heights and areas is  the added active and passive protection
features to these structures.

The Code Technology Committee, in response to the events of September 11, 2001, submitted proposals  for water
supply to super high-rise buildings of 420’ and higher. This  requirement was adopted due to the recognized importance of
insuring a continuous water supply to the active fire protection systems in the event of a fire in these structures. This
recommendation was highlighted in the National Institute of Standards and Technology’s (NIST) report on the structural
collapses on September 11 .

This  code change proposal brings this  same concept to Type IV structures of 120’ and higher. This  added protection
feature would be unique to Type IVA and IVB construction (as proposed in a related code change – see table below) due to
the potential contribution of the mass timber to the fuel load in the event of a fire. Due to the limitations of fire service
aerial apparatus’ ability to apply water to elevated floors the Ad Hoc Committee fe lt 120’ was an appropriate height to
initiate the requirement. Another consideration is  that currently the code permits structures up to 85’ so the committee
identified the next level within the codes for additional requirements. Considerations were also given to the difficulty of
fire service companies accessing elevated floors under fire conditions.

The Ad Hoc Committee has proposed greater permitted heights and areas of mass timber construction than those
contained in the 2018 IBC. The Ad Hoc believes this  code change proposal is  an important component to these proposed
increased heights and areas. If the permitted heights and areas of mass timber construction are raised it is  imperative

th
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we adopt related code change proposals  to insure the reliable performance of active and passive protection features to
insure the safety of occupants and responding fire fighters.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:

2018 ICC PUBLIC COMMENT AGENDA Page 27



http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

G28-18
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Public Hearing Results
Committee Action: As Submitted
Commit tee Reason: Approval is  based upon the proponent’s  published reason. (Vote: 14-0)

Assembly Action: None

G28-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
G89-18, FS5-18, FS6-18, FS73-18, FS81-18 and F266-18, will not be correlated with any existing code text if they are
approved.
The Code Correlation Committee is  a standing committee of the International Code Council whose objectives, procedures
and organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is  to maintain
technical and editorial consistency among the International Codes and to ass ist staff in the evaluation and processing of
code change proposals  and comments that are exclus ively editorial.

G28-18
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F88-18
IFC: 701.6
Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Fire Code

Revise as follows:

701.6 Owner's responsibility. The owner shall maintain an inventory of all required fire-resistance-rated
construction, construction installed to resist the passage of smoke and the construction included in Sections 703
through 707 and Sections 602.4.1 and 602.4.2 of the International Building Code. Such construction shall be visually
inspected by the owner annually and properly repaired, restored or replaced where damaged, altered, breached or
penetrated. Records of inspections and repairs shall be maintained. Where concealed, such elements shall not be
required to be visually inspected by the owner unless the concealed space is accessible by the removal or movement
of a panel, access door, ceiling tile or similar movable entry to the space.

Reason:
The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall wood
buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals with respect to the concept of tall buildings of mass timber and the background information is at the
end of this Statement.  Within the statement are important links to information, including documents and videos, used in
the deliberations which resulted in these proposals.
The Ad Hoc Committee has discussed a number of proposals to potentially increase the permitted height and area for
Type IV structures, specifically mass timber buildings. One of the basic requirements incorporated into these proposed
increased heights and areas is the added active and passive protection features to these structures.
Specific to this code change proposal, in the related code change proposals for Type IV-A and Type IV-B, mass timber
walls and ceilings, except where permitted, will be required to meet a fire-resistance performance with a specified
amount provided with gypsum board or its equivalent.
The greater permitted heights and areas are being proposed based on the requirement of this added level of passive
protection. It would seem obvious that we should incorporate a methodology to insure this passive protection remains
in place.
This is not an undue burden to the building owner or management. Section 701.6 of the International Fire Code permits
these inspections to be done by current building staff. Local jurisdictions may or may not require the annual inspection
to be reported. The managing authority simply must keep a record of such inspections and take steps to correct any
deficiencies identified. 
Some have suggested that we do not require other types of construction to inspect the gypsum board annually to
insure it has not been compromised. Other forms of construction do not contribute to the fuel load in the manner mass
timber construction potentially will do.  If we are going to permit mass timber construction to greater heights than
previously permitted it means we are relying on the performance of active and passive protection to protect the
occupants of the building in the event of a fire. We currently require the active protection to be inspected for
performance it is time we require the same for the passive.
Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood
buildings in December of 2015. The purpose of the ad hoc committee is to explore the science of tall wood buildings
and to investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is
comprised of a balance of stakeholders with additional opportunities for interested parties to participate in the four
Work Groups established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-
tall-wood-buildings/ (link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and
“Resource Documents” sections of the committee web page, the ad hoc committee reviewed a substantial amount of
information in order to provide technical justification for code proposals.
The ad hoc committee developed proposals for the followings code sections.  The committee believes this package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in
the design of the tests, and many members witnessed the test in person or online. The results of the series of 5 fire
tests provide additional support for these proposals, and validate the fire performance for each of the types of
construction proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels, with both
apartments having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass
timber to a fire, the performance of connections, the performance of through-penetration fire stops, and to evaluate
conditions for responding fire personnel.
To review a summary of the fire tests, please visit:

F216



http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please visit:
http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.
Cost Impact
The code change proposal will not increase or decrease the cost of construction .
This section provides information that was not previously set forth in the code, and does not change the requirements
of current code, thus there is no cost impact when compared with present requirements.
Internal ID: 962
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F84-18

Errata: This proposal includes the following errata
606.5.2 Occupant evacuation elevators and lobbies. Where occupant evacuation elevators are provided in
accordance with Section 3008 of the International Building Code, the occupant evacuation elevator fireprotection and
safety features and lobbies required by Section 3008 of the International Building Code shall be maintained and
maintained free of storage and furniture.

Committee Action: Disapproved

Committee Reason: This proposal was disapproved as the IFC does not require elevators and does not address
conveying systems.  It was also suggested that Section 606.1 be clarified that Sections 606.2 through 606.6 are
sections within the IFC not IBC.  (Vote: 14-0)

Assembly Motion: NONE

F85-18

Committee Action: Disapproved

Committee Reason: This proposal was disapproved as determining what is considered storage as often these
spaces will contain furniture. (Vote: 13-1)

Assembly Motion: NONE

F86-18

Committee Action: Disapproved

Committee Reason: This proposal was disapproved based upon concern that the fire code official could already
allow such keys therefore the reference is unnecessary.  (Vote: 14-0)

Assembly Motion: NONE

F87-18

Committee Action: Disapproved

Committee Reason: This proposal was disapproved but was felt to have merit.  More language regarding
combustibility of furniture needs to be worked into the proposal to make it viable.  (Vote: 13-1)  

Assembly Motion: NONE

F88-18

Committee Action: Approved as Submitted

Committee Reason: Approval is based upon the proponent’s published reason.  (Vote: 14-0)

Assembly Motion: NONE

F89-18

Committee Action: Approved as Submitted

Committee Reason: Approval is based upon the proponent’s published reason.  (Vote: 12-2)

Assembly Motion: NONE
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F266-18
IFC: 3308.4

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Fire Code

3308.4 Fire saf ety requirements f or buildings of  Types IV-A, IV-B, and IV-C const ruct ion. Buildings of Types IV-
A, IV-B, and IV-C construction designed to be greater than s ix stories above grade plane shall comply with the following
requirements during construction unless otherwise approved by the fire code official.

1.  Standpipes shall be provided in accordance with Section 3313.
2.  A water supply for fire department operations, as approved by the fire chief.
3. Where building construction exceeds s ix stories above grade plane, at least one layer of noncombustible

protection where required by Section 602.4 of the International Building Code shall be installed on all building
elements more than 4 floor levels , including mezzanines, below active mass timber construction before
erecting additional floor levels .

4. Where building construction exceeds s ix stories above grade plane required exterior wall coverings shall be
installed on all floor levels  more than 4 floor levels , including mezzanines, below active mass timber
construction before erecting additional floor level.
Except ion: Shafts  and vertical exit enclosures.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The TWB has developed a number of proposals  to potentially increase the permitted height and area for Type IV
structures, specifically mass timber buildings adding additional Types IV-A, IV-B & IV-C. One of the basic requirements
incorporated into these proposed increased heights and areas is  the added active and passive protection features to
these structures.

The goal of this  proposal is  to provide guidance and requirements for when this  combustible building is  most vulnerable,
while under construction prior to fire protection systems have been installed.

Over the recent years we have experienced a number of fires while combustible buildings have been under construction.
It is  understood the vast majority of these fires did occur in structures of light-frame structural wood members which
present a s ignificant fire hazard when exposed. Even with this  fact we cannot s imply ignore the potential risk of fire in
combustible construction s imply due to the s ize of the timber element and the potentially longer period of time for ignition
as the potentially fuel load of a mass timber building can be substantial. 

The TWB had a great deal of discussion regarding the proposed requirements regarding water supply to the buildings of
combustible construction s ites. On one hand, there was a desire to establish a minimum water flow of 250 gpm with a
minimum pressure. But the counter discussion identified that these combustible building construction s ites may have
various degrees of hazards on the s ite and was not restrictive to just the structure.  Mass timber construction typically
proceeds with little  stored combustible material on the s ite, mass timber is  generally installed as it arrives.  Thus, there
may be more or fewer s ite hazards than on a typical construction s ite utiliz ing combustible materials .  Moreover,
protection of the installed material must occur before the project moves above certain specified numbers of levels .  This
is  very different from conventional construction processes.

With this  understanding, the TWB is  proposing project developers meet and confer with the local fire service to establish
the fire department’s  response needs, in terms of water flow and pressure, for the specific building, while under
construction, and job s ite.

While sub-sections 1 and 2 apply to the delivery of water to the job s ite, and/or structure, sub-sections 3 and 4 are
specific to the passive protection related to the structure. Due to the proposed increased heights and areas, the TWB felt
it was important to require interior and exterior passive protection as the construction progressed. This  would insure the
lower portions of the combustible structure had redundant, active and passive, protection as greater heights were added. 
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Two figures are shown below to illustrate the requirements of sub-sections 3 and 4 of this  proposal. Since both buildings
will exceed s ix-stories, protection must be provided during construction. The solid thick lines indicate building elements
that are required to be protected. Solid thin lines indicate elements that are in-place, but are not required to be protected
and dashed lines indicate elements that have not yet been placed. Figure 1 is  shown to illustrate when protection is  first
required on a building under construction. When level 6 is  the active level of mass timber construction, protection of the
building elements and the exterior wall coverings are required before level 7 panels  can be placed. In Figure 2, the
progress of protection on each successive level is  indicated as construction continues. In this  example, level 14 is  the
active level of mass timber construction, so prior to placement of floor panels  at level 15, protection is  required on level
9.

The TWB strongly feels  these code change proposals  should be adopted as a whole package. By adopting a few of the
code change proposals  without the complete package potentially ignores the details  required to insure these proposed
projects are designed, built and maintained properly now and in the future. Background inf ormat ion: The ICC Board
approved the establishment of an ad hoc committee for tall wood buildings in December of 2015. The purpose of the ad
hoc committee is  to explore the science of tall wood buildings and to investigate the feasibility and take action on
developing code changes for tall wood buildings. The committee is  comprised of a balance of stakeholders with additional
opportunities for interested parties to participate in the four Work Groups established by the ad hoc committee, namely:
Code; Fire; Standards/Definitions; and Structural. For more information, be sure to vis it the ICC website
https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents” sections of the committee web
page, the ad hoc committee reviewed a substantial amount of information in order to provide technical justification for
code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.

2018 ICC PUBLIC COMMENT AGENDA 1064



In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

F266-18
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Public Hearing Results
Committee Action: As Modified
Commit tee Modificat ion: 3308.4 Fire saf ety requirements f or buildings of  Types IV-A, IV-B, and IV-
C const ruct ion. Buildings of Types IV-A, IV-B, and IV-C construction designed to be greater than s ix stories above grade
plane shall comply with the following requirements during construction unless otherwise approved by the fire code
official.
1. Standpipes shall be provided in accordance with Section 3313.

2. A water supply for fire department operations, as approved by the fire chief.

3. Where building construction exceeds s ix stories above grade plane, at least one layer of noncombustible protection
where required by Section 602.4 of the International Building Code shall be installed on all building elements more than 4
floor levels , including mezzanines, below active mass timber construction before erecting additional floor levels .

    Except ion: Shafts  and vertical exit enclosures shall not be considered a part of the active mass timber construction.

4. Where building construction exceeds s ix stories above grade plane required exterior wall coverings shall be installed
on all floor levels  more than 4 floor levels , including mezzanines, below active mass timber construction before erecting
additional floor level.

    Except ion: Shafts  and vertical exit enclosures shall not be considered a part of the active mass timber construction.
Commit tee Reason: This proposal was approved as part of the tall wood building proposals  and provides the
necessary construction fire safety related provis ions.  The modification merely makes it clear as to how the exceptions
are to apply. The intention is  that they only affect items 3 and 4.  Shafts  and vertical exit enclosures are not constructed
with CLT and are not considered when reviewing the progress of construction. (Vote: 13-0)

Assembly Action: None

F266-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Stephen DiGiovanni, representing Ad Hoc Committee for Tall Wood Buildings
(sdigiovanni@clarkcountynv.gov)requests As Modified by This  Public Comment.

Modif y as f o llows:

2018 International Fire Code

3308.4 Fire saf ety requirements f or buildings of  Types IV-A, IV-B, and IV-C const ruct ion. Buildings of Types IV-
A, IV-B, and IV-C construction designed to be greater than s ix stories above grade plane shall comply with the following
requirements during construction unless otherwise approved by the fire code official.

1.  Standpipes shall be provided in accordance with Section 3313.
2.  A water supply for fire department operations, as approved by the fire code official and the fire chief.
3. Where building construction exceeds s ix stories above grade plane, at least one layer of noncombustible

protection where required by Section 602.4 of the International Building Code shall be installed on all building
elements more than 4 floor levels , including mezzanines, below active mass timber construction before
erecting additional floor levels .

Except ion: Shafts  and vertical exit enclosures shall not be considered a part of the active mass timber
construction.
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4. Where building construction exceeds s ix stories above grade plane required exterior wall coverings shall be
installed on all floor levels  more than 4 floor levels , including mezzanines, below active mass timber
construction before erecting additional floor level.

Except ion: Shafts  and vertical exit enclosures shall not be considered a part of the active mass timber
construction.

Commenter's Reason: The original code change proposal was approved by the committee. However, during committee
discussions, there was concern that Item 2, which discusses the water supply required for fire department operations
during construction, should require also approval by the fire code official. There is  concern that, with the many various
ways that jurisdictions administer the fire code, not including the fire code official could be make the review and approval
process awkward in some instances. This  Public Comment s imply adds the fire code official to Item 2, to satis fy this
concern.

Cost  Impact : The net effect of the public comment and code change proposal will not increase or decrease the cost of
construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

Public Comment 2:
Proponent : Dan Nichols , representing ICC Code Correlation Committee (ccc@iccsafe.org).

Commenter's Reason: The Code Correlation Committee (CCC) is  not taking a position on this  code change. The CCC
submitted this  public comment in order to bring a correlation issue to the attention of the full voting membership for the
Public Comment Hearings and the Online Governmental Consensus Vote to allow the voting membership to coordinate
actions on a package of code changes submitted dealing with tall wood buildings of mass timber construction. This
package includes the parent proposal G108-18; if disapproved, the related proposals  G28-18, G75-18, G80-18, G84-18,
G89-18, FS5-18, FS6-18, FS73-18, FS81-18 and F266-18, will not be correlated with any existing code text if they are
approved.
The Code Correlation Committee is  a standing committee of the International Code Council whose objectives, procedures
and organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is  to maintain
technical and editorial consistency among the International Codes and to ass ist staff in the evaluation and processing of
code change proposals  and comments that are exclus ively editorial.

F266-18
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G75-18
IBC: Table TABLE 504.3

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code
Revise as f o llows
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TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANEa

For SI: 1 foot = 304.8 mm.

UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R =
Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.2;
S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section
903.3.1.3.

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this  chapter.
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for

specific occupancies.
c. New Group H occupancies are required to be protected by an automatic sprinkler system in

accordance with Section 903.2.5.
d. The NS value is  only for use in evaluation of existing building height in accordance with the

International Existing Building Code.
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system

in accordance with Section 903.2.6. For new Group I-1 occupancies Condition 1, see Exception 1 of
Section 903.2.6.

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler
system in accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code.

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6.
h. New Group R occupancies are required to be protected by an automatic sprinkler system in

accordance with Section 903.2.8.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
The TWB and it various WGs held meetings, studied issues and sought input from various expert sources around the
world.  The TWB has posted those documents and input on its  website for interested parties to follow its  progress and to
allow those parties to, in turn, provide input to the TWB.

OCCUPANCY
CLASSIFICATION

TYPE OF CONSTRUCTION  TYPE OF
CONSTRUCTION

TYPE OF
CONSTRUCTION

SEE
FOOTNOTES

TYPE I TYPE
II

TYPE
III TYPE IV TYPE V

A B A B A B A B C HT A B

A, B, E, F, M, S, U
NSb UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 270 180 85 85 70 60

H-1, H-2, H-3, H-5
NSc, d

UL 160 65 55 65 55 120 90 65 65 50 40
S

H-4
NSc, d UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 140 100 85 85 70 60

I-1 Condition 1, I-3
NSd, e UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 180 120 85 85 70 60

I-1 Condition 2, I-2
NSd, e , f UL 160 65

55 65 55 65 65 65 65 50 40
S UL 180 85

I-4
NSd, g UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 270 180 85 85 70 60

Rh

NSd UL 160 65 55 65 55 65 65 65 65 50 40
S13D 60 60 60 60 60 60 60 60 60 60 50 40
S13R 60 60 60 60 60 60 60 60 60 60 60 60
S UL 180 85 75 85 75 270 180 85 85 70 60
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At its  first meeting, the TWB discussed a number of performance objectives to be met with the proposed criteria for tall
wood buildings:

1. No collapse under reasonable scenarios of complete burn-out of fuel without automatic sprinkler protection being
considered. 

2. No unusually high radiation exposure from the subject building to adjoining properties to present a risk of ignition
under reasonably severe fire scenarios. 

3. No unusual response from typical radiation exposure from adjacent properties to present a risk of ignition of the
subject building under reasonably severe fire scenarios.

4. No unusual fire department access issues. 
5. Egress systems designed to protect building occupants during the design escape time, plus a factor of safety. 
6. Highly reliable fire suppression systems to reduce the risk of failure during reasonably expected fire scenarios. 

The degree of re liability should be proportional to evacuation time (height) and the risk of collapse.

The comprehensive package of proposals  from the TWB meet these performance objectives. The TWB also determined
that fire testing was necessary to validate these concepts.  At its  first meeting, members discussed the nature and
intention of fire testing so as to ensure meaningful results  for the TWB and, more specifically, for the fire service. 
Subsequently a test plan was developed.  The fire tests consisted of one-bedroom apartments on two levels , with both
apartments having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber
to a fire, the performance of connections, the performance of joints, and to evaluate conditions for responding fire
personnel.  The Fire WG then refined the test plan, which was implemented with a series of five, full-scale, multiple-story
building tests at the Alcohol, Tobacco and Firearms (ATF) laboratories in Beltsville , MD.  The results  of those tests, as well
as testing conducted by others, helped form the basis  upon which the Codes WG developed its  code change proposals . 
This  code change proposal is  one of those developed by the Codes WG and approved by the TWB.

To review a summary of the fire tests, please vis it:

http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please vis it:
http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17

Allowable Height

This proposal addresses the allowable building height, in terms of feet, for the three new construction types proposed by
the TWB.  As set forth in the proposal to Section 602.4, the three new types of construction are Types IV-A, IV-B, and IV-C. 
The Committee examined each proposed type of construction for its  safety and efficacy with regard to each occupancy
type. 

The following approach was used to develop proposed allowable heights of the new construction types, based on the
conclusions of the Committee:

1. Based upon TWB review of fire safety and structural integrity performance, Type IV-B is  equated to Type I-B for
height (in feet).  A noteworthy item to remember is  that, per Section 403.2.1.1 of the IBC, Type IB construction is
permitted to be reduced to 1-hour Fire Resistance rating; however, the TWB does not propose to allow the same
reduction for Type IV-B.  As a result, the comparison is  between 2-hr mass timber construction that is  partially
exposed, versus 1-hr Type IB construction, and the Committee believes that 2-hr mass timber construction that is
partially exposed per the limits  of proposed Section 602.4 warrants the same heights as allowed for 1-hr Type I-B
construction.  It should be noted that the unprotected mass timber also needs to meet the 2 hour FRR, thus the
protected area will likely be conservatively higher FRR than actually required;

2. Type IV-A should be somewhat larger than IV-B, as Type IV-A construction is  entire ly protected (no exposed mass
timber permitted) and the required rating of the structure is  equivalent to those required of Type I-A construction (3-
hr rating for structural frame).   However, the Committee did not find it acceptable to allow the unlimited heights of
Type I-A to be applied to Type IV-A.  Instead, the Committee applied a multiplier of 1.5 to the heights proposed for
Type IV-B construction, in order to propose reasonable height allowances for IV-A construction; 

3. The Committee viewed Type IV-C as s imilar to existing HT construction with the exception that IV-C has a 2 hour FRR
where HT is  acceptably fire res istant based on the large s izes of the members.  As such, the height in feet is
proposed to be equal to the height in feet of Type IV-HT.  In terms of stories, however, the Committee proposed an
additional number of stories for IV-C in recognition of its  greater FRR.  
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4.   While the base code seems to allow s ignificant heights for buildings without sprinklers (e.g., Table 504.3 currently
allows a height of 160 feet for NS Type I-B construction for many occupancy class ifications), the Committee believes that
no additional heights over what is  already permitted for Type IV-HT would be proposed for the NS (non sprinklered) rows. 
As such, where separate rows are provided for heights for the NS s ituation, the proposed heights for Types IV-A, IV-B, and
IV-C are the same as those heights already permitted for Type IV for the NS condition.

This  methodology explains the majority of the recommendations here.  Specifically, for occupancy groups A, B, E, F, I-4, M,
R, S, U, the methodology described above accurately reflects how the height proposals  were developed.

After undergoing this  methodology to develop initial height recommendations, the Committee then applied profess ional
judgment (from both a fire safety and a structural perspective), to develop a working draft table, cell by cell, for all
occupancy types. 

The exercise for establishing the allowable number of stories for the three new types of construction started with setting
Type I-B allowances equivalent to Type IV-B.  The tabular fire res istance ratings of building elements for these two types
of construction is  identical (not including the reduction permitted by 403.2.1.1), so the identical number of stories was
deemed a reasonable starting point. From this  point, the TWB Committee reviewed each occupancy class ification to see if
the Type I-B story allowance required adjustment.

Following is  a summary of how allowable number of stories for sprinklered I-B were adjusted for IV-B:

A-1, A-2, A-3, A-4, A-5, B, E, H-1, H-5,  I-1(1), I-1(2), I-2, I-3, I-4, R-1, R-2, R-3, R-4, U: no adjustment, same number of
allowable stories as Type I-B.
F-1 and S-1: reduced from 12 to 7 (2 story increase from Type IV-HT)
F-2, M, S-2: reduced from 12 to 8 (2 story increase from Type IV-HT)
H-2: reduced from 3 to 2 (same as Type IV-HT)
H-3: reduced from 6 to 4 (same as IV-Type HT)
H-4: reduced from 8 to 7 (1 story increase from Type IV-HT)

Similarly, to establish the height in feet for Type IV-B:

A-1, A-2, A-3, A-4, A-5, B, E, F-1, F-2, I-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U: same allowable height as I-B.
H-1, H-2, H-3: reduced from 180’ to 90’
H-4: reduced from 180’ to 100’
H-5: reduced from 160’ to 90’
I-1(1): reduced from 180’ to 120’
I-1(2): reduced from 180’ to 65’
I-2: reduced from 180’ to 65’
I-3: reduced from 180’ to 120’

Adjusting IV-B up to IV-A for allowable number of stories:

A-1, A-2, A-3, A-4, A-5, B, E, F-2,  I-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U – 1.5 x IV-B number of stories
F-1, S-1 increase by 3 stories
H-1, H-3 same as IV-HT
H-2, H-4, H-5 increase by 1 story
I-1(1), I-1(2), I-2, I-3 increase by 2 stories
H-3 reduced from 6 to 4 (same as IV-HT)
H-4 reduced from 8 to 7 (1 story increase from IV-HT)
I-I(1), I-1(2), I-2, I-3, same as IV-HT

Adjusting IV-B to IV-A for building height:

A-1, A-2, A-3, A-4, A-5, B, E, F-1, F-2, H-1, H-5,  I-1(1), I-3, I-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U: multiply 1.5 x Type IV-B
(180 ft.) 
H-1, H-2 H-3, H-5: increase by 30 ft.
H-4: increase by 40 ft.
I-1(2), I-2: same as Type IV-HT

For instance, for Groups H-1, H-2, H-3, and H-5, while the table allows 160 feet for Type I-B construction, the Committee
proposed a height of 90 feet for Type IV-B construction, and is  us ing a multiplier of 1.33 to propose a height for Type IV-A
construction of 120 feet height, intentionally made equal to the existing Heavy Timber heights. 
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For H-4, corrosives represent a health hazard (but not necessarily a fire hazard) to building occupants and first
responders, the Committee believed that reduced heights were warranted.  These are s lightly greater than discussed
above for the H-occupancy groups (140 feet versus 120 feet for IV-A construction, and 100 feet versus 90 feet for IV-B
construction), but these still are far below what is  permitted for Type I-B construction (180 feet permitted for the
sprinklered condition), and is  in recognition of the particular type of Hazardous occupancy covered by the H-4 occupancy
group.

For Group I occupancies, there are two rows in the table, one being a row that includes I-1 Condition 1 and I-3 occupants
(more capable of self-preservation) and the other being a row that includes I-1 Condition 2 and I-2 occupants (less capable
of self-preservation).  For I-1 Condition 1 and I-3 occupants, the Committee proposed a height of 120 feet for Type IV-B
(versus 180 feet from the general methodology summarized above) and a height of 180 feet for Type IV-A (versus 270
feet from the general methodology summarized above).  For those I-1 Condition 2 and I-2 occupants, the Committee took
a very conservative approach and will only allow the heights that are already permitted by code for traditional Type IV
construction.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

G75-18
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FLOOR MODIFICATION

G75-18-DIGIOVANNI-1
Proponent of Floor Modification: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB)

2018 International Building Code

Modify proposal as follows:

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET  ABOVE GRADE PLANEa

Portions of table not shown remain unchanged.

For SI: 1 foot = 304.8 mm.
UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings equipped
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R = Buildings
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.2; S13D =
Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.3.

a.  See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter.
b.  See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for

specific occupancies.
c.  New Group H occupancies are required to be protected by an automatic sprinkler system in

accordance with Section 903.2.5.
d.  The NS value is only for use in evaluation of existing building height in accordance with the

International Existing Building Code.
e.  New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system

in accordance with Section 903.2.6. For new Group I-1 occupancies Condition 1, see Exception 1 of
Section 903.2.6.

f.  New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler
system in accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code.

g.  For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6.
h.  New Group R occupancies are required to be protected by an automatic sprinkler system in

accordance with Section 903.2.8.

FLOOR MODIFICAT ION 
G75-18-DIGIOVANNI-1

Internal ID: 50

OCCUPANCY
CLASSIFICATION

TYPE OF CONSTRUCTION TYPE OF
CONSTRUCTION

TYPE OF
CONSTRUCTION

SEE
FOOTNOTES

TYPE I TYPE II TYPE III TYPE IV TYPE V
A B A B A B A B C HT A B

I-4 NSd, g UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 270 180 180 120 85 85 70 60



Public Hearing Results
Committee Action: As Modified
Commit tee Modificat ion: In Table 503.4, the value under Type IV A construction is  to be 180 instead of 270 and the
value under Type IV B construction is  to be 120 instead of 180. All other portions of the proposal are not modified.
Commit tee Reason: The modification proposed makes this  proposal work. The proposal was excessive without it.
Otherwise, many of the reasons cited by the committee for proposal G80-18 apply. (Vote: 12-2)

Assembly Action: None

G75-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Jonathan Humble, American Iron and Steel Institute, representing American Iron and Steel Institute
(Jhumble@steel.org)requests As Modified by This  Public Comment.

Further modif y as f o llows:

2018 International Building Code
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INTERNATIONAL BUILDING CODE – GENERAL 

Added 8/9/2019 

G75-18: In Table 504.3, the value for I-4 occupancy, sprinkler protected buildings under Type IV A construction is to 
be 180 instead of 270 and the value under Type IV B construction is to be 120 instead of 180. All other portions of the 
proposal are not modified. 

G75-18 
Committee Action: Approved as Modified 

TABLE 504.3 
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANEa 

OCCUPANCY 
CLASSIFICATION 

TYPE OF CONSTRUCTION 

SEE 
FOOTNOTES 

TYPE I TYPE II TYPE III TYPE IV TYPE V 

A B A B A B A B C HT A B 

A, B, E, F, M, S, U 
NSb UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 270 180 85 85 70 60 

H-1, H-2, H-3, H-5
NSc, d 

UL 160 65 55 65 55 120 90 65 65 50 40 
S 

H-4
NSc, d UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 140 100 85 85 70 60 

I-1 Condition 1, I-3
NSd, e UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 270 180 85 85 70 60 

I-1 Condition 2, I-2
NSd, e, f UL 160 65 

55 65 55 65 65 65 65 50 40 
S UL 180 85 

I-4

NSd, g UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 
270 

180 

180 

120 
85 85 70 60 

Rh 

NSd UL 160 65 55 65 55 65 65 65 65 50 40 

S13D 60 60 60 60 60 60 60 60 60 60 50 40 

S13R 60 60 60 60 60 60 60 60 60 60 60 60 

S UL 180 85 75 85 75 270 180 85 85 70 60 

Assembly Action: None 



G80-18 
IBC: Table TABLE 504.4 

Proposed Change as Submitted 
Proponent:  

Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) 
(TWB@iccsafe.org) 

2018 International Building Code 
Revise as follows 

TABLE 504.4  

ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANEa, b 

OCCUPANCY 
CLASSIFICATION 

 TYPE OF CONSTRUCTION 

 
TYPE IV TYPE IV TYPE V 

A B C HT A B 

A-1 
 3 3 3 3 2 1 

 9 6 4 4 3 2 

A-2 
 3 3 3 3 2 1 

 18 12 6 4 3 2 

A-3 
 3 3 3 3 2 1 

 18 12 6 4 3 2 

A-4 
 3 3 3 3 2 1 

 18 12 6 4 3 2 

A-5 
 1 1 1 UL UL UL 

 UL UL UL UL UL UL 

B 
 5 5 5 5 3 2 

 18 12 9 6 4 3 

E 
 3 3 3 3 1 1 

 9 6 4 4 2 2 

F-1 
 3 3 3   2 1 

 10 7 5 5 3 2 

F-2 
 5 5 5 5 3 2 

 12 8 6 6 4 3 

H-1 
 NP NP NP 

1 1 NP 
 1 1 1 
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H-2 
 1 1 1 

2 1 1 
 2 2 2 

H-3 
 3 3 3 

4 2 1 
 4 4 4 

H-4 
 5 5 5 5 3 2 

 8 7 6 6 4 3 

H-5 
 2 2 2 

3 3 2 
 3 3 3 

I-1 Condition 1 
 4 4 4 4 3 2 

 10 7 5 5 4 3 

I-1 Condition 2 
 3 3 3 

4 3 2 
 10 6 4 

I-2 
 NP NP NP 

1 1 NP 
 7 5 1 

I-3 
 2 2 2 2 2 1 

 7 5 3 3 3 2 

I-4 
 3 3 3 3 1 1 

 9 6 4 4 2 2 

M 
 4 4 4 4 3 1 

 12 8 6 5 4 2 

R-1 h 

 
4 4 4 4 

3 2 

 4 3 

 18 12 8 5 4 3 

R-2h 

 
4 4 4 4 

3 2 

 4 3 

 18 12 8 5 4 3 

R-3h 

 

4 4 4 4 

3 3 

 3 3 

 4 4 

 18 12 5 5 4 4 

R-4h 

 

4 4 4 4 

3 2 

 3 2 

 4 3 

 18 12 5 5 4 3 

S-1 
 4 4 4 4 3 1 

 10 7 5 5 4 2 

S-2 
 4 4 4 4 4 2 

 12 8 5 5 5 3 

U 
 4 4 4 4 2 1 

 9 6 5 5 3 2 
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PORTIONS OF TABLE NOT SHOWN REMAIN UNCHANGED 

UL TUL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic 
sprinkler system; S = Buildings equipped throughout with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an automatic 
sprinkler system installed in accordance with Section 903.3.1.2; S13D = Buildings equipped 
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this 
chapter. 

b. See Section 903.2 for the minimum thresholds for protection by an automatic 
sprinkler system for specific occupancies. 

c. New Group H occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.5. 

d. The NS value is only for use in evaluation of existing building height in accordance 
with the International Existing Building Code. 

e. New Group I-1 and I-3 occupancies are required to be protected by an automatic 
sprinkler system in accordance with Section 903.2.6. For new Group I-1 
occupancies, Condition 1, see Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an 
automatic sprinkler system in accordance with Section 903.2.6 and 1103.5 of the 
International Fire Code. 

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler 

system in accordance with Section 903.2.8. 

Reason:  

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the 
science of tall wood buildings and take action on developing code changes for tall wood 
buildings.  The TWB has created several code change proposals with respect to the concept of tall 
buildings of mass timber and the background information is at the end of this Statement.  Within the 
statement are important links to information, including documents and videos, used in the 
deliberations which resulted in these proposals. 

The TWB and it various WGs held meetings, studied issues and sought input from various expert 
sources around the world.  The TWB has posted those documents and input on its website for 
interested parties to follow its progress and to allow those parties to, in turn, provide input to the 
TWB. 

At its first meeting, the TWB discussed a number of performance objectives to be met with the 
proposed criteria for tall wood buildings: 

1. No collapse under reasonable scenarios of complete burn-out of fuel without automatic 
sprinkler protection being considered.  

2. No unusually high radiation exposure from the subject building to adjoining properties to 
present a risk of ignition under reasonably severe fire scenarios.  

3. No unusual response from typical radiation exposure from adjacent properties to present a 
risk of ignition of the subject building under reasonably severe fire scenarios. 

4. No unusual fire department access issues.  
5. Egress systems designed to protect building occupants during the design escape time, plus 

a factor of safety.  
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6. Highly reliable fire suppression systems to reduce the risk of failure during reasonably 
expected fire scenarios.  The degree of reliability should be proportional to evacuation time 
(height) and the risk of collapse. 

The comprehensive package of proposals from the TWB meet these performance objectives. 

The TWB also determined that fire testing was necessary to validate these concepts.  At its first 
meeting, members discussed the nature and intention of fire testing so as to ensure meaningful 
results for the TWB and, more specifically, for the fire service.  Subsequently a test plan was 
developed.  The fire tests consisted of one-bedroom apartments on two levels, with both apartments 
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of 
mass timber to a fire, the performance of connections, the performance of joints, and to evaluate 
conditions for responding fire personnel.  The Fire WG then refined the test plan, which was 
implemented with a series of five, full-scale, multiple-story building tests at the Alcohol, Tobacco and 
Firearms (ATF) laboratories in Beltsville, MD.  The results of those tests, as well as testing 
conducted by others, helped form the basis upon which the Codes WG developed its code change 
proposals.  This code change proposal is one of those developed by the Codes WG and approved 
by the TWB. 

To review a summary of the fire tests, please visit: 

http://bit.ly/ATF-firetestreport 

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, 
please visit: http://bit.ly/ATF-firetestvideos. 

Both of these links were confirmed active on 12/27/17. 

Number of Stories 

This proposal addresses the building height, in terms of the number of stories, for the three new 
construction types proposed by the TWB.  As set forth in the proposal to Section 602.4, the three 
new types of construction are Types IV-A, IV-B, and IV-C.  The Committee examined each proposed 
type of construction for its safety and efficacy with regard to each occupancy.   

The following approach was considered appropriate for the heights of the new construction types, 
based on the conclusions of the Committee: 

1. Based upon TWB review of fire safety and structural integrity performance, Type IV-B is 
equated to Type I-B for height (in number of stories).  A noteworthy item is that, per Section 
403.2.1.1 of the IBC, Type I-B construction is permitted to be reduced to 1-hour Fire 
Resistance Rating (FRR); however, the TWB does not propose to allow the same reduction 
for Type IV-B.  As a result, the comparison is between 2-hr mass timber construction that is 
permitted to be partially unprotected, versus 1-hr Type IB construction, and the Committee 
believes that 2-hr mass timber construction that is partially exposed per the limits of 
proposed Section 602.4 warrants the same heights as allowed for 1-hr Type I-B construction; 

2. Type IV-A should be somewhat larger than IV-B, as Type IV-A construction is entirely 
protected (no exposed mass timber permitted) and the required rating of the structure is 
equivalent to those required of Type I-A construction (3-hr rating for structural 
frame).  However, the Committee did not find it acceptable to allow the scale of heights 
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(many of which are unlimited) of Type I-A to be applied to Type IV-A.  Instead, the 
Committee applied a multiplier of 1.5 to the heights proposed for Type IV-B construction 
(rounded up or down based on judgment) in order to propose reasonable height allowances 
for IV-A construction;  

3. The Committee viewed Type IV-C as sufficiently similar to existing HT construction, 
especially in terms of the percentage of exposed wood (it is permitted to be entirely 
unprotected), and the resulting contribution to fire.  While the height in feet for Type IV-C is 
proposed to be equal to the height in feet of Type IV-HT, the Committee felt that additional 
stories was warranted in some cases.  Therefore, in terms of stories, the Committee 
proposes additional number of stories for Type IV-C construction when compared to 
traditional Type IV heavy timber construction.  The Committee feels that some recognition is 
warranted for the fire resistance rating requirements (Type IV-C has 2-hour rating on 
structural elements, whereas traditional Type IV Heavy Timber used dimensional wood, 
which is understood to yield an approximate fire resistance rating equivalent to about 1-hour 
construction) and provided that flexibility when developing height, in terms of stories, for 
Type IV-C construction.  A multiplier of 1.5 was applied from the Type IV-HT heights to 
develop reasonable numbers of stories for Type IV-C construction. 

4. While the base code seems to allow significant heights for buildings without sprinklers (e.g., 
Table 504.4 currently allows 11 stories for NS Type I-B construction for many occupancy 
classifications), the Committee believes that no additional heights over what is already 
permitted for Type IV should be proposed for the NS (non sprinklered) rows.  As such, where 
separate rows are provided for heights for the NS condition, the proposed heights for Types 
IV-A, IV-B, and IV-C are the same as those heights already permitted for Type IV for the NS 
condition. 

This methodology explains the majority of the recommendations included in this 
proposal.  Specifically, for occupancy groups A, B, E, R, and U, the methodology described above 
accurately reflects how the height proposals were developed. 

The Committee applied professional judgment (from both a fire safety and a structural perspective) 
to develop a draft table, cell by cell, for all occupancy types.  After further examination, reduced 
heights were proposed for F, H, I, M, and S occupancy classifications. 

For F-1 occupancies, the Committee proposed a height of 7 stories for Type IV-B construction 
(versus the 12 stories currently permitted for I-B construction).  A multiplier of 1.5 was used to 
propose a height of 10 stories for Type IV-A construction (when rounded down).  No additional 
height was proposed for Type IV-C construction (Type IV-C proposed at 5 stories, and 5 stories is 
already permitted by code for Type IV-HT). 

For F-2 occupancies, again the Committee is proposing a reduced number of stories, with 8 stories 
for Type IV-B construction (versus 12 stories that would be derived from the methodology).  Again, a 
multiplier of 1.5 was used to propose a height of 12 stories for Type IV-A construction.  No additional 
height is proposed for Type IV-C construction (Type IV-C proposed at 6 stories, and 6 stories is 
already permitted by code for Type IV-HT). 

A conservative approach also explains the proposed heights for Group H occupancies.  For Group 
H-1, only 1 story buildings are permitted by Table 504.4 for all construction types, so the proposal 
was adjusted to also limit all of the new Type IV construction types to 1 story as well.   
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For Groups H-2, H-3, and H-5, heights were intentionally made equal to the existing Heavy Timber 
heights.  In other words, there is no proposal to any increased heights over what is already allowed 
by code for these use groups. 

Group H-4, being corrosives which represents a health hazard (but not necessarily a fire hazard) to 
occupants and first responders, was also reduced, slightly.  The TWB proposes 7 stories for Type 
IV-B construction (equivalency to Type I-B would have yielded 8 stories).  The proposal allows only 8 
stories for Type IV-A construction.  No additional height is proposed for Type IV-C construction 
(Type IV-C proposed at 6 stories, and 6 stories is already permitted by code for Type IV-HT). 

For Group I, the Committee took a more conservative approach and proposed an equivalent number 
of stories for Type IV-A construction, as is provided for Type I-B construction (10 stories for both 
construction types and occupancy types).  The allowable heights for Type IV-B construction were 
selected to fall between the 10 stories for Type IV-A and the number of stories for Type IV-C 
construction.  The Committee proposed a height of 7 stories for I-1, and 6 stories for I-2.  No 
additional height was proposed for Type IV-C construction (IV-C construction heights in floors is 
equal to the number of floors already allowed for Type IV-HT, 5 stories for I-1, 4 stories for I-2). 

For Group M occupancies, the Committee again took a conservative approach, and proposed an 
equivalent number of stories for Type IV-A construction, as is provided for Type I-B construction (12 
stories for both construction types).  The proposal for Type IV-B construction is 8 stories which is 
based on the use of the multiplier of 1.5 with respect to the Type IV-A proposal.  A modest increase 
(from 5 to 6 stories) is proposed for Type IV-C construction due to the higher requirement for 
structural fire-resistance. 

For Group S, while the base code does not differentiate between S-1 and S-2 in Type I-B 
construction (both 12 stories), the Committee recognized that the base code does provide a 
difference for Group F (10 stories for F-1, 12 stories for F-2).  As explained above, this led the 
Committee to propose lower heights for F-1, than for F-2.  The Committee felt this was appropriate 
with respect to the hazard differences between F-1 and F-2.  Rather than basing our proposal for S 
occupancies on the same starting point of 12 stories, the Committee decided to simply copy the 
proposed heights for Group F into the rows for Group S for both IV-A and IV-B construction 
types.  No additional height is proposed for IV-C construction (IV-C proposed at 5 stories for both S-
1 and S-2, same as existing Type IV-HT heights). 

Background information: The ICC Board approved the establishment of an ad hoc committee for 

tall wood buildings in December of 2015. The purpose of the ad hoc committee is to explore the 
science of tall wood buildings and to investigate the feasibility and take action on developing code 
changes for tall wood buildings. The committee is comprised of a balance of stakeholders with 
additional opportunities for interested parties to participate in the four Work Groups established by 
the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more 
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-
hoc-committee-on-tall-wood-buildings/ (link active and up to date as of 12/27/17).  As seen in the 
“Meeting Minutes and Documents” and “Resource Documents” sections of the committee web page, 
the ad hoc committee reviewed a substantial amount of information in order to provide technical 
justification for code proposals. 

The ad hoc committee developed proposals for the followings code sections.  The committee 
believes this package of code changes will result in regulations that adequately address the fire and 
life safety issues of tall mass timber buildings 
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In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and 
IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco and Firearms test 
lab facility.  The TWB was involved in the design of the tests, and many members witnessed the test 
in person or online. The results of the series of 5 fire tests provide additional support for these 
proposals, and validate the fire performance for each of the types of construction proposed by the 
committee.  The fire tests consisted of one-bedroom apartments on two levels, with both apartments 
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of 
mass timber to a fire, the performance of connections, the performance of through-penetration fire 
stops, and to evaluate conditions for responding fire personnel. 

To review a summary of the fire tests, please visit: 

http://bit.ly/ATF-firetestreport 

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please visit: 

http://bit.ly/ATF-firetestvideos 

Both of these links were confirmed active on 12/27/17. 

Cost Impact: The code change proposal will not increase or decrease the cost of construction  

This section provides information that was not previously set forth in the code, and does not change 
the requirements of current code, thus there is no cost impact when compared with present 
requirements. 

G80-18  

Public Hearing Results 
Errata:  

The complete table is now shown 

Committee Action: As Submitted  
Committee Reason:  

We need to have increased heights for these new construction types based on all the work that 
has been done. Tweaks can be made and debated in the public comment process for other story 
heights. However, Canada has already set presidents for tall wood structures. We may already 
have overkill in fire protection features to address the additional stories. The information 
supporting this proposal is online on the ICC website for those that have concerns. (Vote: 12-2) 

Assembly Action: None  

G80-18  
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G84-18 
IBC: Table TABLE 506.2 

Proposed Change as Submitted 
Proponent:  

Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) 
(TWB@iccsafe.org) 

2018 International Building Code 
Revise as follows 

TABLE 506.2  

OCCUPANCY 

CLASSIFICATIO
N 

    

TYPE OF 

CONSTRUCTIO
N 

TYPE OF 
CONSTRUCTIO

N 

TYPE OF 
CONSTRUCTIO

N 

TYPE IV TYPE V 

 A B C HT A B 

A-1 

 45,000 30,000 18,750 15,000 11,500 5,500 

 
180,00

0 
120,00

0 
75,000 60,000 46,000 22,000 

 
135,00

0 
90,000 56,250 45,000 34,500 16,500 

A-2 

 45,000 30,000 18,750 15,000 11,500 6,000 

 
180,00

0 
120,00

0 
75,000 60,000 46,000 24,000 

 
135,00

0 
90,000 56,250 45,000 34,500 18,000 

A-3 

 45,000 30,000 18,750 15,000 11,500 6,000 

 
180,00

0 
120,00

0 
75,000 60,000 46,000 24,000 

 
135,00

0 
90,000 56,250 45,000 34,500 18,000 

A-4 

 45,000 30,000 18,750 15,000 11,500 6,000 

 
180,00

0 
120,00

0 
75,000 60,000 46,000 24,000 

 
135,00

0 
90,000 56,250 45,000 34,500 18,000 

A-5  UL UL UL UL UL UL 
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B 

 
108,00

0 
72,000 45,000 36,000 18,000 9,000 

 
432,00

0 
288,00

0 
180,00

0 
144,000 72,000 36,000 

 
324,00

0 
216,00

0 
135,00

0 
108,000 54,000 27,000 

E 

 76,500 51,000 31,875 25,500 18,500 9,500 

 
306,00

0 
204,00

0 
127,50

0 
102,000 74,000 38,000 

 
229,50

0 
153,00

0 
95,625 76,500 55,500 28,500 

F-1 

 
100,50

0 
67,000 41,875 33,500 14,000 8,500 

 
402,00

0 
268,00

0 
167,50

0 
134,000 56,000 34,000 

 
301,50

0 
201,00

0 
125,62

5 
100,500 42,000 25,500 

F-2 

 
151,50

0 
101,00

0 
63,125 50,500 21,000 13,000 

 
606,00

0 
404,00

0 
252,50

0 
202,000 84,000 52,000 

 
454,50

0 
303,00

0 
189,37

5 
151,500 63,000 39,000 

H-1  10,500 10,500 10,500 10,500 7,500 NP 

H-2  10,500 10,500 10,500 10,500 7,500 3,000 

H-3  25,500 25,500 25,500 25,500 10,000 5,000 

H-4 

 72,000 54,000 40,500 36,000 18,000 6,500 

 
288,00

0 
216,00

0 
162,00

0 
144,000 72,000 26,000 

 
216,00

0 
162,00

0 
121,50

0 
108,000 54,000 19,500 

H-5 

 72,000 54,000 40,500 36,000 18,000 9,000 

 
288,00

0 
216,00

0 
162,00

0 
144,000 72,000 36,000 

 
216,00

0 
162,00

0 
121,50

0 
108000 54,000 27,000 

I-1 

 54,000 36,000 18,000 18,000 10,500 4,500 

 
216,00

0 
144,00

0 
72,000 72,000 42,000 18,000 

 
162,00

0 
108,00

0 
54,000 54,000 31,500 13,500 

I-2  36,000 24,000 12,000 12,000 9,500 NP 
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144,00

0 
96,000 48,000 48,000 38,000 NP 

 
108,00

0 
72,000 36,000 36,000 28,500 NP 

I-3 

 36,000 24,000 12,000 12,000 7,500 5,000 

 
144,00

0 
96,000 48,000 48,000 30,000 20,000 

 
108,00

0 
72,000 36,000 36,000 22,500 15,000 

I-4 

 76,500 51,000 25,500 25,500 18,500 9,000 

 
306,00

0 
204,00

0 
102,00

0 
102,000 74,000 36,000 

 
229,50

0 
153,00

0 
76,500 76,500 55,500 27,000 

M 

 61,500 41,000 25,625 20,500 14,000 9,000 

 
246,00

0 
164,00

0 
102,50

0 
82,000 56,000 36,000 

 
184,50

0 
123,00

0 
76,875 61,500 42,000 27,000 

R-1h 

 61,500 41,000 25,625 20,500 12,000 7,000 

 
246,00

0 
164,00

0 
102,50

0 
82,000 48,000 28,000 

 
184,50

0 
123,00

0 
76,875 61,500 36,000 21,000 

R-2h 

 61,500 41,000 25,625 20,500 12,000 7,000 

 
246,00

0 
164,00

0 
102,50

0 
82,000 48,000 28,000 

 
184,50

0 
123,00

0 
76,875 61,500 36,000 21,000 

R-3h  UL UL UL UL UL UL 

R-4h 

 61,500 41,000 25,625 20,500 12,000 7,000 

 

 
246,00

0 
164,00

0 
102,50

0 
82,000 48,000 28,000 

 
184,50

0 
123,00

0 
76,875 61,500 36,000 21,000 
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S-1 

 76,500 51,000 31,875 25,500 14,000 9,000 

 
306,00

0 
204,00

0 
127,50

0 
102,000 56,000 36,000 

 
229,50

0 
153,00

0 
95,625 76,500 42,000 27,000 

S-2 

 
115,50

0 
77,000 48,125 38,500 21,000 13,500 

 
462,00

0 
308,00

0 
192,50

0 
154,000 84,000 54,000 

 
346,50

0 
231,00

0 
144,37

5 
115,500 63,000 40,500 

U 

 54,000 36,000 22,500 18,000 9,000 5,500 

 
216,00

0 
144,00

0 
90,000 72,000 36,000 22,000 

 
162,00

0 
108,00

0 
67,500 54,000 27,000 16,500 

PORTIONS OF TABLE REMOVED REMAIN UNCHANGED 

For SI: 1 square foot = 0.0929 m
2
. 

UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic 
sprinkler system; S1 = Buildings a maximum of one story above grade plane equipped throughout 
with an automatic sprinkler system installed in accordance with Section 903.3.1.1; SM = Buildings 
two or more stories above grade plane equipped throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.2; S13D = Buildings 
equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this 
chapter. 

b. See Section 903.2 for the minimum thresholds for protection by an automatic 
sprinkler system for specific occupancies. 

c. New Group H occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.5. 

d. The NS value is only for use in evaluation of existing building area in accordance 
with the International Existing Building Code. 

e. New Group I-1 and I-3 occupancies are required to be protected by an automatic 
sprinkler system in accordance with Section 903.2.6. For new Group I-1 
occupancies, Condition 1, see Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an 
automatic sprinkler system in accordance with Section 903.2.6 and Section 1103.5 
of the International Fire Code. 

g. New Group I-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler 

system in accordance with Section 903.2.8. 
i. The maximum allowable area for a single-story nonsprinklered Group U 

greenhouse is permitted to be 9,000 square feet, or the allowable area shall be 
permitted to comply with Table C102.1 of Appendix C. 

Reason:  
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The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the 
science of tall wood buildings and take action on developing code changes for tall wood 
buildings.  The TWB has created several code change proposals with respect to the concept of tall 
buildings of mass timber and the background information is at the end of this Statement.  Within the 
statement are important links to information, including documents and videos, used in the 
deliberations which resulted in these proposals. 

The TWB and it various WGs held meetings, studied issues and sought input from various expert 
sources around the world.  The TWB has posted those documents and input on its website for 
interested parties to follow its progress and to allow those parties to, in turn, provide input to the 
TWB. 

At its first meeting, the TWB discussed a number of performance objectives to be met with the 
proposed criteria for tall wood buildings: 

1. No collapse under reasonable scenarios of complete burn-out of fuel without automatic 
sprinkler protection being considered.  

2. No unusually high radiation exposure from the subject building to adjoining properties to 
present a risk of ignition under reasonably severe fire scenarios.  

3. No unusual response from typical radiation exposure from adjacent properties to present a 
risk of ignition of the subject building under reasonably severe fire scenarios. 

4. No unusual fire department access issues.  
5. Egress systems designed to protect building occupants during the design escape time, plus 

a factor of safety.  
6. Highly reliable fire suppression systems to reduce the risk of failure during reasonably 

expected fire scenarios.  The degree of reliability should be proportional to evacuation time 
(height) and the risk of collapse. 

The comprehensive package of proposals from the TWB meet these performance objectives. 

Allowable Area 

In addressing this topic, it was necessary to develop height and area criteria to address each new 
type of construction being proposed.  Relying upon each new type of construction proposed for tall 
wood buildings (Types IV-A, IV-B and IV-C), the committee examined each type of construction for 
its safety and efficacy with regard to each occupancy type.  This proposal on allowable areas should 
be considered as a companion proposal to the height proposals.  The three proposals were 
developed with regard to one another as well as with regard to the new types of construction. 

The TWB also determined that fire testing was necessary to validate these concepts.  At its first 
meeting, members discussed the nature and intention of fire testing so as to ensure meaningful 
results for the TWB and, more specifically, for the fire service.  Subsequently a test plan was 
developed.  The fire tests consisted of one-bedroom apartments on two levels, with both apartments 
having a corridor leading to a stairway.  The purpose of the tests was to address the contribution of 
mass timber to a fire, the performance of connections, the performance of joints, and to evaluate 
conditions for responding fire personnel.  The Fire WG then refined the test plan, which was 
implemented with a series of five full-scale, multiple-story building tests at the Alcohol, Tobacco and 
Firearms (ATF) laboratories in Beltsville, MD.  The results of those tests, as well as testing 
conducted by others, helped the Committee form the basis upon which the Codes WG developed its 
code change proposals.  This code change proposal is one of those developed by the Codes WG 
and adopted by the TWB.  
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To review a summary of the fire tests, please visit: 

http://bit.ly/ATF-firetestreport 

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, 
please visit: http://bit.ly/ATF-firetestvideos. 

Both of these links were confirmed active on 12/27/17. 

Each proposed new type of construction was examined for its fire safety characteristics and 
compared to the existing, long-standing type of construction known as Heavy Timber.  The 
committee found that it was reasonable to develop a multiplier which could be applied to the 
traditional HT areas.  This was done for each new type of construction.  Thus, the proposed new 
Type IV-C was 1.25 times the HT allowable area, IV-B was 2.00 times the HT allowable area and IV-
A was 3.00 times the HT allowable area.  

These multipliers were examined in terms of relative performance compared to traditional HT.  They 
were reexamined on a case-by-case basis based upon relative hazard and occupancy 
classification.  Some hazards were perceived to be greater and, thus, areas were adjusted 
downward to reflect the hazard.  Other situations were similarly considered.  For example, 
Hazardous and Institutional occupancies do not fully follow the multiplier method, as most areas for 
those occupancies were reduced from what the multiplier method would suggest. 

Also, the committee reconsidered this proposal with respect to the companion height proposal.  This 
review was to be sure that allowable areas were commensurate with the risk posed by being allowed 
on some particular story or at some height above grade plane.  

Background information: The ICC Board approved the establishment of an ad hoc committee for 
tall wood buildings in December of 2015. The purpose of the ad hoc committee is to explore the 
science of tall wood buildings and to investigate the feasibility and take action on developing code 
changes for tall wood buildings. The committee is comprised of a balance of stakeholders with 
additional opportunities for interested parties to participate in the four Work Groups established by 
the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more 
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-
hoc-committee-on-tall-wood-buildings/ (link active and up to date as of 12/27/17).  As seen in the 
“Meeting Minutes and Documents” and “Resource Documents” sections of the committee web page, 
the ad hoc committee reviewed a substantial amount of information in order to provide technical 
justification for code proposals. 

The ad hoc committee developed proposals for the followings code sections.  The committee 
believes this package of code changes will result in regulations that adequately address the fire and 
life safety issues of tall mass timber buildings. 
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In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and 
IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco and Firearms test 
lab facility.  The TWB was involved in the design of the tests, and many members witnessed the test 
in person or online. The results of the series of 5 fire tests provide additional support for these 
proposals, and validate the fire performance for each of the types of construction proposed by the 
committee.  The fire tests consisted of one-bedroom apartments on two levels, with both apartments 
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of 
mass timber to a fire, the performance of connections, the performance of through-penetration fire 
stops, and to evaluate conditions for responding fire personnel. 

To review a summary of the fire tests, please visit: 

http://bit.ly/ATF-firetestreport 

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please visit: 

http://bit.ly/ATF-firetestvideos 

Both of these links were confirmed active on 12/27/17. 

Cost Impact: The code change proposal will not increase or decrease the cost of construction  

This section provides information that was not previously set forth in the code, and does not change 
the requirements of current code, thus there is no cost impact when compared with present 
requirements. 

G84-18  

Public Hearing Results 
Errata:  

The balance of the table's columns are now shown. 

Committee Action: As Submitted  
Committee Reason:  

The committee approved the proposal based on their previous testimony as recorded 
in the committee reason statements to proposals G27, G75, G80, G89, G108, G146, 
G152, FS5, FS6, F73 and FS81. (Vote: 14-0) 

Assembly Action: None  

G84-18  
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G146-18
IBC: 3102.3, 3102.6.1.1
Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code

Revise as follows:

3102.3 Type of  construction. Noncombustible membrane structures shall be classified as Type IIB construction.
Noncombustible frame or cable-supported structures covered by an approved membrane in accordance with Section
3102.3.1 shall be classified as Type IIB construction. Heavy timber frame-supported structures covered by an approved
membrane in accordance with Section 3102.3.1 shall be classified as Type IV-HT construction. Other membrane
structures shall be classified as Type V construction.

Exception: Plastic less than 30 feet (9144 mm) above any floor used in greenhouses, where occupancy by the
general public is not authorized, and for aquaculture pond covers is not required to meet the fire propagation
performance criteria of Test Method 1 or Test Method 2, as appropriate, of NFPA 701.

3102.6.1.1 Membrane. A membrane meeting the fire propagation performance criteria of Test Method 1 or Test
Method 2, as appropriate, of NFPA 701 shall be permitted to be used as the roof or as a skylight on buildings of Type
IIB, III, IV-HT and V construction, provided that the membrane is not less than 20 feet (6096 mm) above any floor,
balcony or gallery.

Reason:
The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall wood
buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals with respect to the concept of tall buildings of mass timber and the background information is at the
end of this Statement.  Within the statement are important links to information, including documents and videos, used in
the deliberations which resulted in these proposals.
This code change will result in consistency with the purpose and scope which was to leave intact the current Type IV
heavy timber provisions. The HT category was created to differentiate the three (3) new categories of “mass timber”,
where HT represents the long established heavy timber category that has been in the ICC family of codes, and the
predecessor legacy codes, for decades.
Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood
buildings in December of 2015. The purpose of the ad hoc committee is to explore the science of tall wood buildings
and to investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is
comprised of a balance of stakeholders with additional opportunities for interested parties to participate in the four
Work Groups established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-
tall-wood-buildings/ (link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and
“Resource Documents” sections of the committee web page, the ad hoc committee reviewed a substantial amount of
information in order to provide technical justification for code proposals.
The ad hoc committee developed proposals for the followings code sections.  The committee believes this package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in
the design of the tests, and many members witnessed the test in person or online. The results of the series of 5 fire
tests provide additional support for these proposals, and validate the fire performance for each of the types of
construction proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels, with both
apartments having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass
timber to a fire, the performance of connections, the performance of through-penetration fire stops, and to evaluate
conditions for responding fire personnel.
To review a summary of the fire tests, please visit http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, please visit http://bit.ly/ATF-firetestvideos

G323



Both of these links were confirmed active on 12/27/17.
Cost Impact
The code change proposal will not increase or decrease the cost of construction .
This section provides information that was not previously set forth in the code, and does not change the requirements
of current code, thus there is no cost impact when compared with present requirements.
Internal ID: 949
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Committee Action: Disapproved

Committee Reason: This requirement is very limiting and doesn't allow for the alternatives that are regularly applied
in the field. The language in the 2018 code extends these requirements to occupant elevators. In buildings with fire
service elevators, the owners often would like them to serve multiple uses and we cannot preclude the idea that there
will be other occupants in them, which drags accessibility into the mix. (Vote: 14-0)

Assembly Motion: NONE

G145-18

Committee Action: Disapproved

Committee Reason: This provision for elevator hoistway pressurization are now voluntary in lieu of providing
elevator lobbies. Putting these requirements in the smoke proof enclosure requirements would create confusion. The
code is clear right now regarding what protection is required outside of elevator hoistways and machine rooms and
those areas are already protected. This would lead to subjective application of the code. (Vote: 13-1)

Assembly Motion: NONE

G146-18

Committee Action: Approved as Submitted

Committee Reason: This is a necessary change for correlation based on previous committee actions on the tall
wood provisions. (Vote: 14-0)

Assembly Motion: NONE

G147-18

Committee Action: Approved as Modif ied

Committee Modif ication:
3103.1 General. The provisions of Sections 3103.1 through 3103.4 shall apply to structures erected for a period of
less than 180 days. TentsSpecial event structures, tents, umbrella structures and other membrane structures erected
for a period of less than 180 days shall also comply with the International Fire Code. Those erected for a longer period
of time shall comply with applicable sections of this code.

Committee Reason: The committee approved the modification as it alleviated concerns regarding temporary
structures. The committee approved the proposal based on the proponent's reason statement. (Vote: 14-0)

Assembly Motion: NONE

G148-18

Committee Action: Approved as Submitted

Committee Reason: Based on the proponents published reason and the fact that this proposal clarifies the code.
(Vote: 13-1)

Assembly Motion: NONE

G149-18

Committee Action: Disapproved

Committee Reason: This proposal has some merit, but the language is too loose. "Public" could mean any building
that is considered public in the Americans with Disabilities Act. "Governmental entities" may be a better term. (Vote: 9-
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G152-18
IBC: D102.2.5
Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code

Revise as follows:

D102.2.5 Structural f ire rating. Walls, floors, roofs and their supporting structural members shall be not less than
1-hour fire-resistance-rated construction.

Exceptions:

1. Buildings of Type IV-HT construction.
2. Buildings equipped throughout with an automatic sprinkler system in accordance with Section

903.3.1.1.
3. Automobile parking structures.
4. Buildings surrounded on all sides by a permanently open space of not less than 30 feet (9144

mm).
5. Partitions complying with Section 603.1, Item 11.

Reason:
The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall wood
buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals with respect to the concept of tall buildings of mass timber and the background information is at the
end of this Statement.  Within the statement are important links to information, including documents and videos, used in
the deliberations which resulted in these proposals.
This code change proposal will result in consistency with the purpose and scope which was to leave intact the current
Type IV heavy timber provisions. The HT category was created to differentiate the three (3) new categories of “mass
timber”, where HT represents the long established heavy timber category that has been in the ICC family of codes, and
the predecessor legacy codes for decades.
Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood
buildings in December of 2015. The purpose of the ad hoc committee is to explore the science of tall wood buildings
and to investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is
comprised of a balance of stakeholders with additional opportunities for interested parties to participate in the four
Work Groups established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-
tall-wood-buildings/ (link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and
“Resource Documents” sections of the committee web page, the ad hoc committee reviewed a substantial amount of
information in order to provide technical justification for code proposals.
The ad hoc committee developed proposals for the followings code sections.  The committee believes this package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in
the design of the tests, and many members witnessed the test in person or online. The results of the series of 5 fire
tests provide additional support for these proposals, and validate the fire performance for each of the types of
construction proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels, with both
apartments having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass
timber to a fire, the performance of connections, the performance of through-penetration fire stops, and to evaluate
conditions for responding fire personnel.
To review a summary of the fire tests, please visit http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, please visit http://bit.ly/ATF-firetestvideos

G344



Both of these links were confirmed active on 12/27/17.
Cost Impact
The code change proposal will not increase or decrease the cost of construction .
This section provides information that was not previously set forth in the code, and does not change the requirements
of current code, thus there is no cost impact when compared with present requirements.
Internal ID: 951
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G89-18
IBC: 508.4.4.1, 509.4.1.1 (New)

Proposed Change as Submitted
Proponent : Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code

508.4.4 Separat ion. Individual occupancies shall be separated from adjacent occupancies in accordance with Table
508.4.

Revise as f o llows

508.4.4.1 Const ruct ion. Required separations shall be fire barriers constructed in accordance with Section 707 or
horizontal assemblies constructed in accordance with Section 711, or both, so as to completely separate adjacent
occupancies. Mass timber elements serving as fire barriers or horizontal assemblies to separate occupancies in Type IV-
B or IV-C construction shall be separated from the interior of the building with an approved thermal barrier consisting of a
minimum of /  inch (12.7 mm) gypsum board or a noncombustible equivalent.

Add new text  as f o llows

509.4.1.1 Type IV-B and IV-C const ruct ion. Where Table 509 specifies a fire-res istance-rated separation, mass
timber elements serving as fire barriers or a horizontal assembly in Type IV-B or IV-C construction shall be separated
from the interior of the incidental use with an approved thermal barrier consisting of a minimum of ½ inch (12.7 mm)
gypsum board or a noncombustible equivalent.

Reason: The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings.  The TWB has created several code
change proposals  with respect to the concept of tall buildings of mass timber and the background information is  at the end
of this  Statement.  Within the statement are important links to information, including documents and videos, used in the
deliberations which resulted in these proposals .
This  code change proposal represents one of many submitted designed to address a new type of construction called
mass timber (e.g. new construction types IV-A, IV-B, and IV-C).

On this  subject of “fire barriers,” the committee determined that additional measures were necessary to address cases
where mass timber is  serving as a fire barrier or horizontal assembly.  Section 508.4 describes the third option for
separating mixed occupancies within a building.  Section 509.4 discusses the fire-res istance rated separation that is
required for incidental uses within a larger use group.  Section 509 also permits, when stated, protection by an automatic
sprinkler system without fire barriers, however the construction enclos ing the incidental use must res ist the passage of
smoke in accordance with Section 509.4.2.

The concern is  that without any modifications to these provis ions regulating separated occupancies and incidental uses, a
fire barrier or horizontal assembly could be designed using mass timber that would comply with the fire res istance rating,
but which would allow any exposed mass timber to contribute to the fuel load.  This  can occur in Types IV-B and IV-C
construction.

The committee applied profess ional judgment by choosing to emulate the existing thermal barrier requirements by
applying those requirements to these two sections. The intent of this  proposal is  to have the thermal barrier delay or
prevent the ignition of the mass timber, thus delaying or preventing the mass timber’s  contribution to the fuel load.  This
will also allow additional time for fire and life safety measures to be executed as well as allow first responders additional
time to perform their services. 

The committee’s  intent is  that the thermal barrier only needs to cover an exposed wood surface.  The thermal barrier is
not required in addition to any noncombustible protection that is  required in Section 602.4, nor does it add to the fire
resistance rating of the mass timber. 

Mass timber walls  or floors serving as fire barriers for separated uses (Section 508.4) would need to have a thermal
barrier on both faces of the assembly.

For Section 509.4 (incidental use separations) the intent is  to provide the thermal barrier only on the s ide where the
hazard exists , that is , the s ide facing the incidental use. For example, if a mass timber floor assembly of the incidental
use contains a noncombustible topping this  provis ion would not require the addition of a thermal barrier on mass timber

1 2
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surfaces not facing the incidental use area. In addition, the thermal barrier would not be required if the sprinkler option is
exercised.

It should be noted that this  proposal is  only addressing the contribution of exposed mass timber’s  face to the fuel load of
a fire, and is  not recommending any modifications to the fire res istance requirements of Sections 508 or 509 or to the
other mass timber provis ions.

Background inf ormat ion: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is  to explore the science of tall wood buildings and to
investigate the feasibility and take action on developing code changes for tall wood buildings. The committee is  comprised
of a balance of stakeholders with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and Structural. For more information, be
sure to vis it the ICC website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/
(link active and up to date as of 12/27/17).  As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals .

The ad hoc committee developed proposals  for the followings code sections.  The committee believes this  package of
code changes will result in regulations that adequately address the fire and life safety issues of tall mass timber
buildings.
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In addition, fire tests designed to s imulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc
committee proposals  were conducted at the Alcohol Tobacco and Firearms test lab facility.  The TWB was involved in the
design of the tests, and many members witnessed the test in person or online. The results  of the series of 5 fire tests
provide additional support for these proposals , and validate the fire performance for each of the types of construction
proposed by the committee.  The fire tests consisted of one-bedroom apartments on two levels , with both apartments
having a corridor leading to a stair.  The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to evaluate conditions for responding
fire personnel.

To review a summary of the fire tests, please vis it:
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http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ½ minutes, please vis it:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost  Impact : The code change proposal will not increase or decrease the cost of construction
This  section provides information that was not previously set forth in the code, and does not change the requirements of
current code, thus there is  no cost impact when compared with present requirements.

G89-18
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Public Hearing Results
Committee Action: As Modified
Commit tee Modificat ion: 508.4.4.1 Const ruct ion. Required separations shall be fire barriers constructed in
accordance with Section 707 or horizontal assemblies constructed in accordance with Section 711, or both, so as to
completely separate adjacent occupancies. Mass timber elements serving as fire barriers or horizontal assemblies to
separate occupancies in Type IV-B or IV-C construction shall be separated from the interior of the building with an
approved thermal barrier consisting of a minimum of /  inch (12.7 mm) gypsum board or a noncombustible
equivalent material that is  tested in accordance with and meets the acceptance criteria of both the Temperature
Transmiss ion Fire Test and the Integrity Fire Test of NFPA 275.
509.4.1.1 Type IV-B and IV-C const ruct ion. Where Table 509 specifies a fire-res istance-rated separation, mass
timber elements serving as fire barriers or a horizontal assembly in Type IV-B or IV-C construction shall be separated
from the interior of the incidental use with an approved thermal barrier consisting of a minimum of ½ inch (12.7 mm)
gypsum board or a noncombustible equivalent material that is  tested in accordance with and meets the acceptance
criteria of both the Temperature Transmiss ion Fire Test and the Integrity Fire Test of NFPA 275.

(Portions of proposal not shown are not modified.)
Commit tee Reason: The modification makes the proposal consistent with the current code. The proposal was approved
based upon the proponents published reason statement. (Vote: 14-0)

Assembly Action: None

G89-18

Individual Consideration Agenda
Public Comment 1:
Proponent : Jonathan Humble, representing American Iron and Steel Institute (jhumble@steel.org)requests As Modified
by This  Public Comment.

Modif y as f o llows:

2018 International Building Code

508.4.4.1 Const ruct ion. Required separations shall be fire barriers constructed in accordance with Section 707 or
horizontal assemblies constructed in accordance with Section 711, or both, so as to completely separate adjacent
occupancies. Mass timber elements serving as fire barriers or horizontal assemblies to separate occupancies in Type IV-
B or IV- C construction shall be separated from the interior of the building with an approved thermal barrier consisting of a
minimum of / inch (12.7 mm) gypsum board or a  material that is  tested in accordance with and meets the acceptance
criteria of both the Temperature Transmiss ion Fire Test and the Integrity Fire Test of NFPA 275.

509.4.1.1 Type IV-B and IV-C const ruct ion. Where Table 509 specifies a fire-res istance-rated separation, mass
timber elements serving as fire barriers or a horizontal assembly in Type IV-B or IV-C construction shall be separated
from the interior of the incidental use with an approved thermal barrier consisting of a minimum of ½ inch (12.7 mm)
gypsum board or a  material that is  tested in accordance with and meets the acceptance criteria of both the Temperature
Transmiss ion Fire Test and the Integrity Fire Test of NFPA 275.

Commenter's Reason: We recommend that the Type IV-B mass timber designation be deleted from the tall wood
building proposals .

The origins of the development of the types of construction were originally developed to “account for the response or
participation that a building’s  structure will have in a fire condition originating within the building as a result of the
occupancy or the fuel load” (Example source from BOCA National Building Code 1993 Commentary). The modern day types
of construction are parsed out into three primary categories of construction; noncombustible (Types I and II),
noncombustible/combustible (Types III and IV) and combustible (Type V).  Subcategories were created to identify the
protection; Type A for protected and Type B for unprotected.  

What we have within proposals  G75-18, G80-18, G84-18, G89-18, and G108-18 is  the addition of a new construction
category that has been proposed based on the need to satis fy aesthetics based on the combination of Types IV-A and IV-
C, which is  a departure from the black and white construction categories based on construction that is  non-combustible or

1 2
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S170-19
IBC: 2304.10.1 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code
Add new text as follows:

2304.10.1 Connection fire resistance rating. Fire resistance ratings for connections in Type IV-A, IV-B, or IV-C construction shall be determined
by one of the following:

1. Testing in accordance with Section 703.2 where the connection is part of the fire resistance test.
2. Engineering analysis that demonstrates that the temperature rise at any portion of the connection is limited to an average temperature rise of

250°F (139°C), and a maximum temperature rise of 325°F (181°C), for a time corresponding to the required fire resistance rating of the
structural element being connected. For the purposes of this analysis, the connection includes connectors, fasteners, and portions of wood
members included in the structural design of the connection.

Reason: IBC Sections 704.2 and 704.3 require connections of columns and other primary structural members to be protected with materials that
have the required fire-resistance rating. This proposed change provides two options for demonstrating compliance with this requirement for
connections in Types IV-A, IV-B and IV-C construction: a testing option and a calculation option.
Types IV-A, IV-B and IV-C construction utilize mass timber elements that have inherent fire resistance. The new provisions which added these
construction types have explicit fire-resistance ratings and protection requirements. Option 1 allows connections that are part of a successful ASTM
E119 fire resistance test to be considered acceptable evidence of meeting the requirements of Sections 704.2 and 704.3.

Some connections used in Types IV-A, IV-B and IV-C construction are not part of the mass timber element or assembly testing. For those
connections, an engineering analysis is required. Analysis procedures have been developed that allow the protection of these connections to be
designed based on test results of E119 fire tests from protection configurations using the wood member outside of the connection, additional wood
cover, and/or gypsum board. The analysis procedures must demonstrate that the protection will limit the temperature rise at any portion of the
connection, including the metal connector, the connection fasteners, and portions of the wood member that are necessary for the structural design
of the connection. The average temperature rise limit of 250°F (139°C) and maximum temperature rise limit of 325°F (181°C) represent the fire
separation and thermal protection requirements for wall and floor assemblies tested per ASTM E119 and ensure that the connection retains most of
its initial strength throughout the fire-resistance rating time. Please note the Celsius values in parentheses are for temperature rise calculated as the
difference between the final temperature and the initial temperature, not a direct conversion of a Fahrenheit temperature.

IBC 722 permits structural fire-resistance ratings of wood members to be determined using Chapter 16 of the National Design Specification®
(NDS®) for Wood Construction. Where a wood connection is required to be fire-resistance rated, NDS Section 16.3 requires all components of the
wood connection, including the steel connector, the connection fasteners, and the wood needed in the structural design of the connection, to be
protected for the required fire-resistance rating time. NDS permits the connection to be protected by wood, gypsum board or other approved
materials. AWC publication Technical Report 10: Calculating the Fire Resistance of Wood Members and Assemblies (https://www.awc.org/codes-
standards/publications/tr10), which is referenced in the NDS Commentary to Chapter 16, has been specifically updated to provide guidance on and
examples of connection designs meeting the requirements of IBC 704 and NDS 16.3.

The Ad Hoc Committee for Tall Wood Buildings (AHC-TWB) was created by the ICC Board of Directors to explore the building science of tall wood
buildings with the scope to investigate the feasibility of and take action on developing code changes for these buildings. Members of the AHC-TWB
were appointed by the ICC Board of Directors. Since its creation in January 2016, the AHC-TWB has held 8 open meetings and numerous Work
Group conference calls. Four Work Groups were established to address over 80 issues and concerns and review over 60 code proposals for
consideration by the AHC-TWB. Members of the Work Groups included AHC-TWB members and other interested parties. Related documentation
and reports are posted on the AHC-TWB website at https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/.

Cost Impact: The code change proposal will not increase or decrease the cost of construction
Since all the code proposals related to Mass Timber products are to address new types of building construction, in theory this will not increase the
cost of construction, but rather provides design options not currently provided for in the code. The committee took great care to not change the
requirements of the pre-existing construction types, and our changes do not increase the cost of construction using those pre-existing construction
types.

Proposal # 4369
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S166-19

S167-19
Committee Action: As Modified

Committee Modification:  
2018 International Building Code

2303.2.3 Testing. For fire retardant treated wood products the front and back faces of the wood product shall be tested in accordance with and
produce the results required in Section 2303.2.

2303.2.3.1 Fire testing of wood structural panels.  Wood structural panels shall be tested with a ripped or cut longitudinal gap of 1/8 inch (3.2
mm).

Committee Reason: The proposed new subsection will add fire safety because it recognizes an issue that was highlighted in the previous code
cycle, and was also brought up in committee ASTM E05 and at the IWUIC: wood structural panels are typically installed in the field following industry
practice. The modification deletes unnecessary testing and therefore provides 'a level playing field'. (Vote: 11-3)

Assembly Motion: None

S167-19

S168-19
Committee Action: As Submitted

Committee Reason: The committee consensus is that the proposed diagrams and provisions provide clear guidance. The committee noted that
section 2303.4.1.2.1 needs a title (Trusses installed without a diaphragm). (Vote:8-6)

Assembly Motion: None

S168-19

S169-19
Committee Action: As Submitted

Committee Reason: The proposal eliminates and undefined term and raises awareness of volume change.
(Vote: 9-5)

Assembly Motion: None

S169-19

S170-19
Committee Action: As Submitted

Committee Reason: The proposal provides the connection fire testing updates per the TWB ad hoc committee.  (Vote: 14-0)

Assembly Motion: None

S170-19
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S100-19
IBC: 1705.5.3 (New), TABLE 1705.5.3 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code
Add new text as follows:

1705.5.3 Mass timber construction. Special inspections of Mass Timber elements in Types IV-A, IV-B and IV-C construction shall be in
accordance with Table 1705.5.3.

TABLE 1705.5.3
REQUIRED SPECIAL INSPECTIONS OF MASS TIMBER CONSTRUCTION

Type Continuous Special
Inspection

Periodic Special
Inspection

1. Inspection of anchorage and connections of mass timber construction to timber deep
foundation systems.

X

2. Inspect erection of mass timber construction X

3. Inspection of connections where installation methods are required to meet design loads

 3.1. Threaded fasteners

 3.1.1. Verify use of proper installation equipment. X

 3.1.2. Verify use of pre-drilled holes where required. X

 3.1.3. Inspect screws, including diameter, length, head type, spacing, installation angle,
and depth.

X

 3.2. Adhesive anchors  installed in horizontal or upwardly inclined orientation to resist
sustained tension loads

X

 3.3. Adhesive anchors not defined in 3.2. X

 3.4. Bolted connections X

 3.5.  Concealed connections X

Reason: This proposal adds special inspection provisions to Section 1705 for mass timber. This new and unique type of construction requires a
level of inspection consistent with other large buildings and unique applications where milestone inspections by the jurisdictional inspectors are not
rigorous enough to ensure a level of quality control or quality assurance of the construction process. The proposed special inspections are similar to
what is required for other prefabricated systems such as pre-cast concrete and structural steel.
Special Inspection is the monitoring of materials, installation, fabrication, erection and placement of components and connections that require special
expertise that are critical to the integrity of the building structure. The special inspectors are required to ensure compliance with the approved
construction documents and referenced standards. The program allows jurisdictions to have access to highly specialized and trained inspectors.
Some special inspection activities require construction activities to be continuously inspected; which would be logistically difficult for a typical building
inspection program. Special inspection is a vital part of the compliance path for successful and compliant building projects constructed under the
International Building Code.

The specific elements requiring special inspection are:

1. Periodic inspection of the connection of mass timber elements to wood foundation elements. These connections are critical to transfer loads
from the mass timber elements to the piles, particularly for lateral loading. The connections to concrete foundations are addressed in Table
1705.3, Item #3.

2. Periodic inspection of erection of mass timber elements. Similar to pre-cast concrete (Table 1705.3, Item #10), tall wood buildings utilizing pre-
fabricated elements needs to have verification that the correct elements are placed in the right location in accordance with the design
drawings.

3. Inspection of specialized connections.

Connections between mass timber products that utilized threaded, bolted, or concealed connections are considered periodic in a similar manner that
concrete special inspections are required in Table 1705.3. The strength of many connection designs is predicated on specific screw lengths and
installation angles. Bolted connections require specific diameters, and for lag bolts, specific lengths. Concealed connectors, many of which are
proprietary, must be installed correctly for structural performance. Most of these cannot be verified by the jurisdictional inspector, so special
inspections are required.
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Adhesive anchorage installed in horizontal or upwardly inclined positions resisting tension loads shall be continuously inspected, again similar to
Table 1705.3, Item 4a. This is required because of issues with creep of the adhesives under long-term tension loading discussed in previous code
change cycles. However, once again similar to the requirements for precast concrete, all other adhesive anchors need only be inspected
periodically (ref. Table 1705.3, Item 4b).

If there are other unusual items not covered in the proposed table, the existing text in Section 1705.1.1 gives the building official the authority to
require special inspections for those unusual items. The same section also says the building official can require special inspections where
manufacturers’ installation instructions prescribe requirements not contained in the code. For example, field-glued mass timber beam or panel
splices, while currently rare in North America, may become more prevalent in the future. This is not an item that is covered in the proposed Table
1705.5. While the AHC-TWB is not aware of any of those types of splices that are not currently proprietary, Section 1705.1.1 would allow the building
official to require special inspections for either proprietary or non-proprietary field-glued splices. Note that many design engineers will also specify
the need for special inspections for unusual conditions in their structural notes in the construction documents, or in the statement of special
inspections (see Sections 1704.2.3 and 1704.3).

No changes are being proposed to address fabrication of mass timber structural elements. Mass timber structural assembled in a fabricator shop
should be addressed by sections 1704.2.5 and 1704.2.5.1 of the current codes regarding fabrication

The Ad Hoc Committee for Tall Wood Buildings (AHC-TWB) was created by the ICC Board of Directors to explore the building science of tall wood
buildings with the scope to investigate the feasibility of and take action on developing code changes for these buildings. Members of the AHC-TWB
were appointed by the ICC Board of Directors. Since its creation in January, 2016, the AHC-TWB has held 8 open meetings and numerous Work
Group conference calls. Four Work Groups were established to address over 80 issues and concerns and review over 60 code proposals for
consideration by the AHC-TWB. Members of the Work Groups included AHC-TWB members and other interested parties. Related documentation
and reports are posted on the AHC-TWB website at https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/.

Cost Impact: The code change proposal will increase the cost of construction
Since all the code proposals related to Mass Timber products are to address new types of building construction, in theory this will not increase the
cost of construction, but rather provides design options not currently provided for in the code. The committee took great care to not change the
requirements of the pre-existing construction types, and our changes do not increase the cost of construction using those pre-existing construction
types. However, based on a typically residential or office building of typical floor plates an estimate of Special Inspection costs would range from
$1,000 to $2,000 per floor. Another approach to the cost of special inspection is a percentage of total construction costs; for typical pre-fabricated
construction elements the cost of special inspection can range between 0.15% to 0.30%, depending on labor cost and complexities of the
construction in the building. These estimates are based on responses to surveys of special inspection agencies in the Seattle and Las Vegas areas.

Proposal # 4364

S100-19
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S97-19
Committee Action: As Submitted

Committee Reason: The proposal brings in the recent reference standard ACI 550.5. The committee recommends, that during the public comment
phase, for item #12 in table 1705.3, that ACI 550.5 be added to the 'reference standard' column. (Vote: 14-0)

Assembly Motion: None

S97-19

S98-19
Committee Action: Disapproved

Committee Reason: The committee expressed concerns that the proposal, as written, would allow larger structures than currently permitted to be
constructed without special inspections.  The proponent did not sufficiently justify the increase.  As written, the proposal would allow a fence to be on
top of a wall to create a 'tall element' to be built without special inspections.
(Vote: 14-0)

Assembly Motion: None

S98-19

S99-19
Committee Action: As Submitted

Committee Reason: This is an editorial clean-up item. TMS 402, Section A.1.2.4 (empirical design of masonry) specifically prohibits the use of
empirical design in structures assigned to Risk Category IV. IBC Section 2019 addresses empirically designed adobe and imposed the limits of TMS
402, Section A.1.2 on adobe systems. As such, via TMS 402 Section A.1.2.4 adobe systems are prohibited in Risk Category IV structures.
Therefore, including empirically designed masonry in Section 1705.4.1 is not needed, because it cannot be used for Risk Category IV.
(Vote: 14-0)

Assembly Motion: None

S99-19

S100-19
Committee Action: As Submitted

Committee Reason: This proposal adds special inspection provisions to Section 1705 for mass timber consistent with the findings of the Tall
Wood Ad Hoc Committee and consistent with the Group A actions. This new and unique type of construction requires a level of inspection
consistent with other large buildings and unique applications where milestone inspections by the jurisdictional inspectors are not rigorous enough to
ensure a level of quality control or quality assurance of the construction process. The proposed special inspections are similar to what is required
for other prefabricated systems such as pre-cast concrete and structural steel.
(Vote: 13-1)

Assembly Motion: None

S100-19

S101-19
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ADM35-19
IBC®: 110.3.5 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code
Add new text as follows:

110.3.5 Type IV-A, IV-B, and IV-C connection protection inspection. In buildings of Type IV-A, IV-B, and IV-C Construction, where connection
fire resistance ratings are provided by wood cover calculated to meet the requirements of Section 2304.10.1, inspection of the wood cover shall be
made after the cover is installed, but before any other coverings or finishes are installed.

Reason: The TWB determined that the proper construction of the fire resistance rating of mass timber structural elements was important enough,
as demonstrated in a series of TWB proposals including this one, to warrant a specific requirement to inspect mass timber connections. The
proposal complements the other code change submissions (e.g. Chapters, 7 “Fire and Smoke Protection Features”, 17 “Special Inspections and
Tests”, and 23 “Wood”), and recognizes that building officials have the ability to inspect the protection of connections as part of the normal permit
inspection process (e.g. footing and foundations, slabs, framing, etc.). The TWB, following input by code officials, did not feel this provision
warranted being incorporated into Chapter 17 “Special Inspections and Tests” as this field inspection process did not require any special expertise
for inspection nor tools for testing that were outside the capabilities of building officials today. However, the TWB did believe that some form of
inspection should take place since the connections of the structural members, and their protection to achieve a fire resistance rating, represent a
significant component to the entire design of mass timber buildings.
The Ad Hoc Committee for Tall Wood Buildings (AHC-TWB) was created by the ICC Board of Directors to explore the building science of tall wood
buildings with the scope to investigate the feasibility of and take action on developing code changes for these buildings. Members of the AHC-TWB
were appointed by the ICC Board of Directors. Since its creation in January, 2016, the AHC-TWB has held multiple open meetings and numerous
Work Group conference calls. Related documentation and reports of the TWB are posted on the AHC-TWB website at
https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/.

Cost Impact: The code change proposal will not increase or decrease the cost of construction
Since all of the code proposals related to Mass Timber products are to address new types of building construction, in theory this will not increase the
cost of construction, but rather provides design options not currently provided for in the code. The committee took great care to not change the
requirements of the pre-existing construction types, and our changes do not increase the cost of construction using those pre-existing construction
types.

Proposal # 4362

ADM35-19
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ADM33-19 Part III
Committee Action: Disapproved

Committee Modification: fE

Committee Reason: Fees should not be set by the code official.  Fees should not be specified within the code.  The proposal gives authority to the
code official to set fees, but such can not be appealed as this code has no appeal process.  The inclusion of labor cost of inspections in the
determination of fees was questioned.  (Vote: 10-1)

Assembly Motion: None

ADM33-19 Part III

ADM33-19 Part IV
Errata: This proposal includes published errata
Added proponent to the code change.

Committee Action: As Submitted

Committee Reason: This proposal clarifies the code and brings consistency across the codes. (Vote: 4-1)

Assembly Motion: None

ADM33-19 Part IV

ADM34-19
Committee Action: As Submitted

Committee Reason: The committee stated that the reason for approval was based on the proponent's reason statement.  (Vote:  11-2)

Assembly Motion: None

ADM34-19

ADM35-19
Committee Action: As Submitted

Committee Reason: The committee stated that the reason for the approval was based on the proponent's reason statement.  It was specifically
stated that the new section was important for the safety of structures and that its addition is absolutely necessary for the use of these new types of
building construction.  (Vote:  13-0)

Assembly Motion: None

ADM35-19

ADM36-19
Committee Action: As Submitted

Committee Reason: The committee stated that the reason for approval was based on the proponent's reason statement and the previous action
taken on ADM30-19.  (Vote:  12-1)
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Hi Paul, 
 
Thanks for sharing this information!  
 
We don't have anything published yet, but what we did for the 2018 Virginia USBC was add the 
following code section: 
 
602.1.2 Alternative Provisions. As an alternative to the construction types defined in 602.2 through 
602.5, buildings and structures erected or to be erected, altered or extended in height or area may be 
classified as construction type IV-A, IV-B or IV-C in accordance with Chapter 6 of the 2021 International 
Building Code. Buildings and structures classified as IV-A, IV-B or IV-C shall comply with all provisions of 
the 2021 International Building Code and 2021 International Fire Code specific to mass timber and the 
construction type of the building or structure, as well as all other applicable provisions of this code, 
including provisions for buildings of Type IV construction. 
 
We are working with ICC now to develop the 2018 Virginia code books and will add the following note 
right after the new section 602.1.2 in the 2018 Virginia Construction Code: 
 
DHCD Note: See the Supplemental Mass Timber Information – 2021 I-Code Provisions for Mass Timber, 
for 2021 IBC and 2021 IFC requirements specific to mass timber construction.    
   
...and we will also be adding the attached "Supplemental Mass Timber Information" to the ICC printed 
2018 Virginia Construction Code, between the appendices and Index. We pulled the text for the 
supplement straight from the 2021 IBC. 
 
 
Sincerely, 
  
JEFF BROWN, MCP, CBO, CFM 
Director of State Building Codes Office 
Virginia Department of Housing and Community Development (DHCD) 
804.371.7161 
jeff.brown@dhcd.virginia.gov 
 

https://api.badgr.io/public/assertions/7F1dRyKxTFW3xJGEK_FP9A?identity__email=jeff.brown%40dhcd.virginia.gov
https://api.badgr.io/public/assertions/gLU1E-1KTFCwmRsezsBwwA?identity__email=jeff.brown%40dhcd.virginia.gov
https://api.badgr.io/public/assertions/XCh7ViZDQlKGSwtjTnM8hw?identity__email=jeff.brown%40dhcd.virginia.gov
mailto:jeff.brown@dhcd.virginia.gov


SUPPLEMENTAL USBC INFORMATION 

Add Supplemental Mass Timber Information after Appendices/before Index to read: 

SUPPLEMENTAL MASS TIMBER INFORMATION 

2021 I-Code Provisions for Mass Timber 

(The information in this supplement is informative and is not part of this code.) 

This supplement has been provided as a reference when classifying a building or structure as construction type IV-A, IV-B 

or IV-C in accordance with Section 602.1.2 of this code. While every effort has been made to include all 2021 IBC and 

2021 IFC code sections that contain provisions specific to mass timber construction, there may be other 2021 I-Code 

sections that are applicable to mass timber construction. Refer to the 2021 IBC and the 2021 IFC for the complete mass 

timber provisions when utilizing the alternative provisions of Section 602.1.1. The code sections referenced within the 

2021 I-Codes Mass Timber code sections and found throughout this supplement, should be considered references to the 

2021 I-Codes Sections. The 2021 I-Codes are available for free viewing here: https://codes.iccsafe.org/codes/i-codes  

2021 IBC Mass Timber Provisions 

Chapter 2 Definitions 

MASS TIMBER. Structural elements of Type IV construction primarily of solid, built-up, panelized or engineered wood 

products that meet minimum cross-section dimensions of Type IV construction. 

NONCOMBUSTIBLE PROTECTION (FOR MASS TIMBER). Noncombustible material, in accordance with Section 703.6, 

designed to increase the fire-resistance rating and delay the combustion of mass timber. 

SECONDARY STRUCTURAL MEMBERS. The following structural members shall be considered secondary members and 

not part of the primary structural frame: 

1. Structural members not having direct connections to the columns.

2. Members of the floor construction and roof construction not having direct connections to the columns.

3. Bracing members that are not designated as part of a primary structural frame or bearing wall.

WALL, LOAD-BEARING. Any wall meeting either of the following classifications: 

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot (1459 N/m) of vertical load in

addition to its own weight.

2. Any masonry, concrete or mass timber wall that supports more than 200 pounds per linear foot (2919 N/m) of

vertical load in addition to its own weight.

3.  

Chapter 4 Special Detailed Requirements Based on Occupancy and Use 

403.3.2 Water supply to required fire pumps. In all buildings that are more than 420 feet (128 m) in building height and 

buildings of Type IVA and IVB construction that are more than 120 feet (36 576 mm) in building height, required fire 

pumps shall be supplied by connections to not fewer than two water mains located in different streets. Separate supply 

piping shall be provided between each connection to the water main and the pumps. Each connection and the supply 
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piping between the connection and the pumps shall be sized to supply the flow and pressure required for the pumps to 

operate. 

Exception: Two connections to the same main shall be permitted provided that the main is valved such that an 

interruption can be isolated so that the water supply will continue without interruption through not fewer than 

one of the connections. 

 

 

Chapter 5 General Building Heights and Areas 

 

TABLE 504.3 

ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANEa 

OCCUPANCY 

CLASSIFICATION 

 TYPE OF CONSTRUCTION    

See 

Footnotes 
Type I Type II Type III  Type IV  Type V 

A B A B A B A B C HT A B 

A, B, E, F, M, S, U 
NSb UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 270 180 85 85 70 60 

H-1, H-2, H-3, H-5 
NSc, d 

UL 160 65 55 65 55 120 90 65 65 50 40 
S 

H-4 
NSc, d UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 140 100 85 85 70 60 

I-1 Condition 1, I-3 
NSd, e UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 180 120 85 85 70 60 

I-1 Condition 2, I-2 
NSd, e, f UL 160 65 

55 65 55 65 65 65 65 50 40 
S UL 180 85 

I-4 
NSd, g UL 160 65 55 65 55 65 65 65 65 50 40 

S UL 180 85 75 85 75 180 120 85 85 70 60 

Rh 

NSd UL 160 65 55 65 55 65 65 65 65 50 40 

S13D 60 60 60 60 60 60 60 60 60 60 50 40 

S13R 60 60 60 60 60 60 60 60 60 60 60 60 

S UL 180 85 75 85 75 270 180 85 85 70 60 

 
For SI: 1 foot = 304.8 mm. 
UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings equipped 
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R = Buildings 
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.2;  
S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for 

specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance 

with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the International 

Existing Building Code. 
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e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in 
accordance with Section 903.2.6. For new Group I-1 occupancies Condition 1, see Exception 1 of Section 
903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system 
in accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code. 

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance 

with Section 903.2.8. 

 

 

TABLE 504.4 

ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANEa, b 

OCCUPANCY 
CLASSIFICATION 

  TYPE OF CONSTRUCTION    
See 

Footnotes 
Type I Type II Type III  Type IV  Type V 

A B A B A B A B C HT A B 

A-1 
NS UL 5 3 2 3 2 3 3 3 3 2 1 

S UL 6 4 3 4 3 9 6 4 4 3 2 

A-2 
NS UL 11 3 2 3 2 3 3 3 3 2 1 

S UL 12 4 3 4 3 18 12 6 4 3 2 

A-3 
NS UL 11 3 2 3 2 3 3 3 3 2 1 

S UL 12 4 3 4 3 18 12 6 4 3 2 

A-4 
NS UL 11 3 2 3 2 3 3 3 3 2 1 

S UL 12 4 3 4 3 18 12 6 4 3 2 

A-5 
NS UL UL UL UL UL UL 1 1 1 UL UL UL 

S UL UL UL UL UL UL UL UL UL UL UL UL 

B 
NS UL 11 5 3 5 3 5 5 5 5 3 2 

S UL 12 6 4 6 4 18 12 9 6 4 3 

E 
NS UL 5 3 2 3 2 3 3 3 3 1 1 

S UL 6 4 3 4 3 9 6 4 4 2 2 

F-1 
NS UL 11 4 2 3 2 3 3 3 4 2 1 

S UL 12 5 3 4 3 10 7 5 5 3 2 

F-2 
NS UL 11 5 3 4 3 5 5 5 5 3 2 

S UL 12 6 4 5 4 12 8 6 6 4 3 

H-1 
NSc, d 

1 1 1 1 1 1 
NP NP NP 

1 1 NP 
S 1 1 1 

H-2 
NSc, d 

UL 3 2 1 2 1 
1 1 1 

2 1 1 
S 2 2 2 

H-3 
NSc, d 

UL 6 4 2 4 2 
3 3 3 

4 2 1 
S 4 4 4 

H-4 
NSc, d UL 7 5 3 5 3 5 5 5 5 3 2 

S UL 8 6 4 6 4 8 7 6 6 4 3 

H-5 
NSc, d 

4 4 3 3 3 3 
2 2 2 

3 3 2 
S 3 3 3 

I-1 Condition 1 
NSd, e UL 9 4 3 4 3 4 4 4 4 3 2 

S UL 10 5 4 5 4 10 7 5 5 4 3 

I-1 Condition 2 
NSd, e UL 9 4 

3 4 3 
3 3 3 

4 3 2 
S UL 10 5 10 6 4 
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I-2 
NSd, f UL 4 2 

1 1 NP 
NP NP NP 

1 1 NP 
S UL 5 3 7 5 1 

I-3 
NSd, e UL 4 2 1 2 1 2 2 2 2 2 1 

S UL 5 3 2 3 2 7 5 3 3 3 2 

I-4 
NSd, g UL 5 3 2 3 2 3 3 3 3 1 1 

S UL 6 4 3 4 3 9 6 4 4 2 2 

M 
NS UL 11 4 2 4 2 4 4 4 4 3 1 

S UL 12 5 3 5 3 12 8 6 5 4 2 

(continued) 

TABLE 504.4—continued 

ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANEa, b 

OCCUPANCY 
CLASSIFICATION 

 TYPE OF CONSTRUCTION  
See 

Footnotes 
Type I Type II Type III Type IV  Type V 

A B A B A B A B C HT A B 

R-1h 

NSd UL 11 
4 4 4 4 4 4 4 4 

3 2 

S13R 4 4 4 3 

S UL 12 5 5 5 5 18 12 8 5 4 3 

R-2h 

NSd UL 11 4 
4 4 4 4 4 4 4 

3 2 

S13R 4 4 4 4 3 

S UL 12 5 5 5 5 18 12 8 5 4 3 

R-3h 

NSd UL 11 

4 4 4 4 4 4 4 4 

3 3 

S13D 4 4 3 3 

S13R 4 4 4 4 

S UL 12 5 5 5 5 18 12 5 5 4 4 

R-4h 

NSd UL 11 

4 4 4 4 4 4 4 4 

3 2 

S13D 4 4 3 2 

S13R 4 4 4 3 

S UL 12 5 5 5 5 18 12 5 5 4 3 

S-1 
NS UL 11 4 2 3 2 4 4 4 4 3 1 

S UL 12 5 4 4  4 10 7 5 5 4 2 

S-2 
NS UL 11 5 3 4 3 4 4 4  5 4 2 

S UL 12 6 4 5 4 12 8 5  6 5 3 

U 
NS UL 5 4 2 3 2 4 4 4 4 2 1 

S UL 6 5 3 4 3 9 6 5 5 3 2 

 
UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system;  
S = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; 
S13R = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.2; S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with 
Section 903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific 

occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with 

Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the International Existing 

Building Code. 
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e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance 
with Section 903.2.6. For new Group I-1 occupancies, Condition 1, see Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system in 
accordance with Section 903.2.6 and 1103.5 of the International Fire Code. 

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with 

Section 903.2.8. 

 

 

 
TABLE 506.2 

ALLOWABLE AREA FACTOR (At = NS, S1, S13R, S13D or SM, as applicable) IN SQUARE FEETa, b 
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OCCUPANCY 

CLASSIFICATION 

SEE  

FOOTNOTES 

 TYPE OF CONSTRUCTION      

Type I Type II Type III  Type IV  Type V 

A B A B A B A B C HT A B 

A-1 

NS UL UL 15,500 8,500 14,000 8,500 45,000 30,000 18,750 15,000 11,500 5,500 

S1 UL UL 62,000 34,000 56,000 34,000 180,000 120,000 75,000 60,000 46,000 22,000 

SM UL UL 46,500 25,500 42,000 25,500 135,000 90,000 56,250 45,000 34,500 16,500 

A-2 

NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 

S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-3 

NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 

S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-4 

NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 

S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-5 

NS 

UL UL UL UL UL UL UL UL UL UL UL UL S1 

SM 

B 

NS UL UL 37,500 23,000 28,500 19,000 108,000 72,000 45,000 36,000 18,000 9,000 

S1 UL UL 150,000 92,000 114,000 76,000 432,000 288,000 180,000 144,000 72,000 36,000 

SM UL UL 112,500 69,000 85,500 57,000 324,000 216,000 135,000 108,000 54,000 27,000 

E 

NS UL UL 26,500 14,500 23,500 14,500 76,500 51,000 31,875 25,500 18,500 9,500 

S1 UL UL 106,000 58,000 94,000 58,000 306,000 204,000 127,500 102,000 74,000 38,000 

SM UL UL 79,500 43,500 70,500 43,500 229,500 153,000 95,625 76,500 55,500 28,500 

F-1 

NS UL UL 25,000 15,500 19,000 12,000 100,500 67,000 41,875 33,500 14,000 8,500 

S1 UL UL 100,000 62,000 76,000 48,000 402,000 268,000 167,500 134,000 56,000 34,000 

SM UL UL 75,000 46,500 57,000 36,000 301,500 201,000 125,625 100,500 42,000 25,500 

F-2 

NS UL UL 37,500 23,000 28,500 18,000 151,500 101,000 63,125 50,500 21,000 13,000 

S1 UL UL 150,000 92,000 114,000 72,000 606,000 404,000 252,500 202,000 84,000 52,000 

SM UL UL 112,500 69,000 85,500 54,000 454,500 303,000 189,375 151,500 63,000 39,000 

H-1 

NSc 

21,000 16,500 11,000 7,000 9,500 7,000 10,500 10,500 10,500 10,500 7,500 NP 
S1 

H-2 

NSc 

21,000 16,500 11,000 7,000 9,500 7,000 10,500 10,500 10,500 10,500 7,500 3,000 S1 

SM 

H-3 

NSc 

UL 60,000 26,500 14,000 17,500 13,000 25,500 25,500 25,500 25,500 10,000 5,000 S1 

SM 

H-4 

NSc, d UL UL 37,500 17,500 28,500 17,500 72,000 54,000 40,500 36,000 18,000 6,500 

S1 UL UL 150,000 70,000 114,000 70,000 288,000 216,000 162,000 144,000 72,000 26,000 

SM UL UL 112,500 52,500 85,500 52,500 216,000 162,000 121,500 108,000 54,000 19,500 

H-5 

NSc, d UL UL 37,500 23,000 28,500 19,000 72,000 54,000 40,500 36,000 18,000 9,000 

S1 UL UL 150,000 92,000 114,000 76,000 288,000 216,000 162,000 144,000 72,000 36,000 

SM UL UL 112,500 69,000 85,500 57,000 216,000 162,000 121,500 108000 54,000 27,000 
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OCCUPANCY 

CLASSIFICATION 

SEE  

FOOTNOTES 

TYPE OF CONSTRUCTION      

Type I Type II Type III  Type IV Type V 

A B A B A B A B C HT A B 

I-1 

NSd, e UL 55,000 19,000 10,000 16,500 10,000 54,000 36,000 18,000 18,000 10,500 4,500 

S1 UL 220,000 76,000 40,000 66,000 40,000 216,000 144,000 72,000 72,000 42,000 18,000 

SM UL 165,000 57,000 30,000 49,500 30,000 162,000 108,000 54,000 54,000 31,500 13,500 

I-2 

NSd, f UL UL 15,000 11,000 12,000 NP 36,000 24,000 12,000 12,000 9,500 NP 

S1 UL UL 60,000 44,000 48,000 NP 144,000 96,000 48,000 48,000 38,000 NP 

SM UL UL 45,000 33,000 36,000 NP 108,000 72,000 36,000 36,000 28,500 NP 

I-3 

NSd, e UL UL 15,000 10,000 10,500 7,500 36,000 24,000 12,000 12,000 7,500 5,000 

S1 UL UL 60,000 40,000 42,000 30,000 144,000 96,000 48,000 48,000 30,000 20,000 

SM UL UL 45,000 30,000 31,500 22,500 108,000 72,000 36,000 36,000 22,500 15,000 

I-4 

NSd, g UL 60,500 26,500 13,000 23,500 13,000 76,500 51,000 25,500 25,500 18,500 9,000 

S1 UL 121,000 106,000 52,000 94,000 52,000 306,000 204,000 102,000 102,000 74,000 36,000 

SM UL 181,500 79,500 39,000 70,500 39,000 229,500 153,000 76,500 76,500 55,500 27,000 

M 

NS UL UL 21,500 12,500 18,500 12,500 61,500 41,000 26,625 20,500 14,000 9,000 

S1 UL UL 86,000 50,000 74,000 50,000 246,000 164,000 102,500 82,000 56,000 36,000 

SM UL UL 64,500 37,500 55,500 37,500 184,500 123,000 76,875 61,500 42,000 27,000 

R-1h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 
S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

R-2h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 
S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

R-3h 

NSd 

UL UL UL UL UL UL UL UL UL UL UL UL 

S13D 

S13R 

S1 

SM 

R-4h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 S13D 

S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

S-1 

NS UL 48,000 26,000 17,500 26,000 17,500 76,500 51,000 31,875 25,500 14,000 9,000 

S1 UL 192,000 104,000 70,000 104,000 70,000 306,000 204,000 127,500 102,000 56,000 36,000 

SM UL 144,000 78,000 52,500 78,000 52,500 229,500 153,000 95,625 76,500 42,000 27,000 

S-2 

NS UL 79,000 39,000 26,000 39,000 26,000 115,500 77,000 48,125 38,500 21,000 13,500 

S1 UL 316,000 156,000 104,000 156,000 104,000 462,000 308,000 192,500 154,000 84,000 54,000 

SM UL 237,000 117,000 78,000 117,000 78,000 346,500 231,000 144,375 115,500 63,000 40,500 

U 

NSi UL 35,500 19,000 8,500 14,000 8,500 54,000 36,000 22,500 18,000 9,000 5,500 

S1 UL 142,000 76,000 34,000 56,000 34,000 216,000 144,000 90,000 72,000 36,000 22,000 

SM UL 106,500 57,000 25,500 42,000 25,500 162,000 108,000 67,500 54,000 27,000 16,500 
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For SI: 1 square foot = 0.0929 m2. 
UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system; S1 = 
Buildings a maximum of one story above grade plane equipped throughout with an automatic sprinkler system installed 
in accordance with Section 903.3.1.1; SM = Buildings two or more stories above grade plane equipped throughout with 
an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R = Buildings equipped throughout 
with an automatic sprinkler system installed in accordance with Section 903.3.1.2; S13D = Buildings equipped 
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable area in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific 

occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with 

Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building area in accordance with the International Existing 

Building Code. 
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance 

with Section 903.2.6. For new Group I-1 occupancies, Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code. 
g. New Group I-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with 

Section 903.2.8. 
i. The maximum allowable area for a single-story nonsprinklered Group U greenhouse is permitted to be 9,000 

square feet, or the allowable area shall be permitted to comply with Table C102.1 of Appendix C. 
 

508.4.4.1 Construction. Required separations shall be fire barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Section 711, or both, so as to completely separate adjacent 
occupancies. Mass timber elements serving as fire barriers or horizontal assemblies to separate occupancies in Type IV-B 
or IV-C construction shall be separated from the interior of the building with an approved thermal barrier consisting of 
gypsum board that is not less than 1/2 inch (12.7 mm) in thickness or a material that is tested in accordance with and 
meets the acceptance criteria of both the Temperature Transmission Fire Test and the Integrity Fire Test of NFPA 275. 
509.4.1.1 Type IV-B and IV-C construction. Where Table 509.1 specifies a fire-resistance-rated separation, mass timber 
elements serving as fire barriers or horizontal assemblies in Type IV-B or IV-C construction shall be separated from the 
interior of the incidental use with an approved thermal barrier consisting of gypsum board that is not less than 1/2 inch 
(12.7 mm) in thickness or a material that is tested in accordance with and meets the acceptance criteria of both the 
Temperature Transmission Fire Test and the Integrity Fire Test of NFPA 275. 
 
Chapter 6 Types of Construction 
 
602.4 Type IV. Type IV construction is that type of construction in which the building elements are mass timber or 
noncombustible materials and have fire-resistance ratings in accordance with Table 601. Mass timber elements shall 
meet the fire-resistance-rating requirements of this section based on either the fire-resistance rating of the 
noncombustible protection, the mass timber, or a combination of both and shall be determined in accordance with 
Section 703.2. The minimum dimensions and permitted materials for building elements shall comply with the provisions 
of this section and Section 2304.11. Mass timber elements of Types IV-A, IV-B and IV-C construction shall be protected 
with noncombustible protection applied directly to the mass timber in accordance with Sections 602.4.1 through 
602.4.3. The time assigned to the noncombustible protection shall be determined in accordance with Section 703.6 and 
comply with Section 722.7. 
Cross-laminated timber shall be labeled as conforming to ANSI/APA PRG 320 as referenced in Section 2303.1.4. Exterior 
load-bearing walls and nonload-bearing walls shall be mass timber construction, or shall be of noncombustible 
construction. 

Exception: Exterior load-bearing walls and nonloadbearing walls of Type IV-HT Construction in accordance with 
Section 602.4.4. The interior building elements, including nonload-bearing walls and partitions, shall be of mass 
timber construction or of noncombustible construction. 

D
R
A
FT



Exception: Interior building elements and nonload-bearing walls and partitions of Type IV-HT construction in 
accordance with Section 602.4.4.  

Combustible concealed spaces are not permitted except as otherwise indicated in Sections 602.4.1 through 602.4.4. 
Combustible stud spaces within light frame walls of Type IV-HT construction shall not be considered concealed spaces, 
but shall comply with Section 718.  
In buildings of Type IV-A, IV-B, and IV-C construction with an occupied floor located more than 75 feet (22 860 mm) 
above the lowest level of fire department access, up to and including 12 stories or 180 feet (54 864 mm) above grade 
plane, mass timber interior exit and elevator hoistway enclosures shall be protected in accordance with Section 
602.4.1.2. In buildings greater than 12 stories or 180 feet (54864 mm) above grade plane, interior exit and elevator 
hoistway enclosures shall be constructed of noncombustible materials. 
602.4.1 Type IV-A. Building elements in Type IV-A construction shall be protected in accordance with Sections 602.4.1.1 
through 602.4.1.6. The required fire-resistance rating of noncombustible elements and protected mass timber elements 
shall be determined in accordance with Section 703.2. 
602.4.1.1 Exterior protection. The outside face of exterior walls of mass timber construction shall be protected with 
noncombustible protection with a minimum assigned time of 40 minutes, as specified in Table 722.7.1(1). Components 
of the exterior wall covering shall be of noncombustible material except water-resistive barriers having a peak heat 
release rate of less than 150kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of combustion of 
less than 18MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 or less and a 
smoke-developed index of 450 or less as determined in accordance with ASTM E84 or UL 723. The ASTM E1354 test shall 
be conducted on specimens at the thickness intended for use, in the horizontal orientation and at an incident radiant 
heat flux of 50 kW/m2. 
602.4.1.2 Interior protection. Interior faces of all mass timber elements, including the inside faces of exterior mass 
timber walls and mass timber roofs, shall be protected with materials complying with Section 703.3. 
602.4.1.2.1 Protection time. Noncombustible protection shall contribute a time equal to or greater than times assigned 
in Table 722.7.1(1), but not less than 80 minutes. The use of materials and their respective protection contributions 
specified in Table 722.7.1(2) shall be permitted to be used for compliance with Section 722.7.1.  
602.4.1.3 Floors. The floor assembly shall contain a noncombustible material not less than 1 inch (25 mm) in thickness 
above the mass timber. Floor finishes in accordance with Section 804 shall be permitted on top of the noncombustible 
material. The underside of floor assemblies shall be protected in accordance with Section 602.4.1.2. 
602.4.1.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance with Section 602.4.1.2. Roof 
coverings in accordance with Chapter 15 shall be permitted on the outside surface of the roof assembly. 
602.4.1.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire 
protection, or plumbing materials and equipment permitted in plenums in accordance with Section 602 of the 
International Mechanical Code, and shall comply with all applicable provisions of Section 718. Combustible construction 
forming concealed spaces shall be protected in accordance with Section 602.4.1.2. 
602.4.1.6 Shafts. Shafts shall be permitted in accordance with Sections 713 and 718. Both the shaft side and room side 
of mass timber elements shall be protected in accordance with Section 602.4.1.2. 
602.4.2 Type IV-B. Building elements in Type IV-B construction shall be protected in accordance with Sections 602.4.2.1 
through 602.4.2.6. The required fire resistance rating of noncombustible elements or mass timber elements shall be 
determined in accordance with Section 703.2.  
602.4.2.1 Exterior protection. The outside face of exterior walls of mass timber construction shall be protected with 
noncombustible protection with a minimum assigned time of 40 minutes, as specified in Table 722.7.1(1). Components 
of the exterior wall covering shall be of noncombustible material except water-resistive barriers having a peak heat 
release rate of less than 150kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of combustion of 
less than 18MJ/kg as determined in accordance with ASTM E1354, and having a flame spread index of 25 or less and a 
smoke-developed index of 450 or less as determined in accordance with ASTM E84 or UL 723. 
The ASTM E1354 test shall be conducted on specimens at the thickness intended for use, in the horizontal orientation 
and at an incident radiant heat flux of 50 kW/m2. 
602.4.2.2 Interior protection. Interior faces of all mass timber elements, including the inside face of exterior mass 
timber walls and mass timber roofs, shall be protected, as required by this section, with materials complying with 
Section 703.3. 
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602.4.2.2.1 Protection time. Noncombustible protection shall contribute a time equal to or greater than times assigned 
in Table 722.7.1(1), but not less than 80 minutes. The use of materials and their respective protection contributions 
specified in Table 722.7.1(2) shall be permitted to be used for compliance with Section 722.7.1. 
602.4.2.2.2 Protected area. Interior faces of mass timber elements, including the inside face of exterior mass timber 
walls and mass timber roofs, shall be protected in accordance with Section 602.4.2.2.1. 

Exceptions: Unprotected portions of mass timber ceilings and walls complying with Section 602.4.2.2.4 and the 
following: 
1. Unprotected portions of mass timber ceilings and walls complying with one of the following: 
1.1. Unprotected portions of mass timber ceilings, including attached beams, shall be permitted and shall be limited 

to an area equal to 20 percent of the floor area in any dwelling unit or fire area. 
1.2. Unprotected portions of mass timber walls, including attached columns, shall be permitted and shall be limited 

to an area equal to 40 percent of the floor area in any dwelling unit or fire area. 
1.3. Unprotected portions of both walls and ceilings of mass timber, including attached columns and beams, in any 

dwelling unit or fire area shall be permitted in accordance with Section 602.4.2.2.3. 
2. Mass timber columns and beams that are not an integral portion of walls or ceilings, respectively, shall be 

permitted to be unprotected without restriction of either aggregate area or separation from one another. 
602.4.2.2.3 Mixed unprotected areas. In each dwelling unit or fire area, where both portions of ceilings and portions of 
walls are unprotected, the total allowable unprotected area shall be determined in accordance with Equation 6-1. 
 
(Utc/Uac) + (Utw/Uaw) ≤ 1         (Equation 6-1) 
where: 
Utc = Total unprotected mass timber ceiling areas. 
Uac = Allowable unprotected mass timber ceiling area conforming to Exception 1.1 of Section 602.4.2.2.2. 
Utw = Total unprotected mass timber wall areas. 
Uaw= Allowable unprotected mass timber wall area conforming to Exception 1.2 of Section 602.4.2.2.2. 
 
602.4.2.2.4 Separation distance between unprotected mass timber elements. In each dwelling unit or fire area, 
unprotected portions of mass timber walls and ceilings shall be not less than 15 feet (4572 mm) from unprotected 
portions of other walls and ceilings, measured horizontally along the ceiling and from other unprotected portions of 
walls measured horizontally along the floor. 
602.4.2.3 Floors. The floor assembly shall contain a noncombustible material not less than 1 inch (25 mm) in thickness 
above the mass timber. Floor finishes in accordance with Section 804 shall be permitted on top of the noncombustible 
material. The underside of floor assemblies shall be protected in accordance with Section 602.4.1.2. 
602.4.2.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance with Section 602.4.2.2 except, 
in nonoccupiable spaces, they shall be treated as a concealed space with no portion left unprotected. Roof coverings in 
accordance with Chapter 15 shall be permitted on the outside surface of the roof assembly. 
602.4.2.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire 
protection, or plumbing materials and equipment permitted in plenums in accordance with Section 602 of the 
International Mechanical Code, and shall comply with all applicable provisions of Section 718. Combustible construction 
forming concealed spaces shall be protected in accordance with Section 602.4.1.2. 
602.4.2.6 Shafts. Shafts shall be permitted in accordance with Sections 713 and 718. Both the shaft side and room side 
of mass timber elements shall be protected in accordance with Section 602.4.1.2. 
602.4.3 Type IV-C. Building elements in Type IV-C construction shall be protected in accordance with Sections 602.4.3.1 
through 602.4.3.6. The required fire-resistance rating of building elements shall be determined in accordance with 
Section 703.2. 
602.4.3.1 Exterior protection. The exterior side of walls of combustible construction shall be protected with 
noncombustible protection with a minimum assigned time of 40 minutes, as determined in Table 722.7.1(1). 
Components of the exterior wall covering shall be of noncombustible material except water-resistive barriers having a 
peak heat release rate of less than 150 kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of 
combustion of less than 18 MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 
or less and a smoke-developed index of 450 or less as determined in accordance with ASTM E84 or UL 723. The ASTM 
E1354 test shall be conducted on specimens at the thickness intended for use, in the horizontal orientation and at an 
incident radiant heat flux of 50 kW/m2. 
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602.4.3.2 Interior protection. Mass timber elements are permitted to be unprotected. 
602.4.3.3 Floors. Floor finishes in accordance with Section 804 shall be permitted on top of the floor construction. 
602.4.3.4 Roof coverings. Roof coverings in accordance with Chapter 15 shall be permitted on the outside surface of the 
roof assembly. 
602.4.3.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, mechanical, fire 
protection, or plumbing materials and equipment permitted in plenums in accordance with Section 602 of the 
International Mechanical Code, and shall comply with all applicable provisions of Section 718. Combustible construction 
forming concealed spaces shall be protected with noncombustible protection with a minimum assigned time of 40 
minutes, as specified in Table 722.7.1(1). 
602.4.3.6 Shafts. Shafts shall be permitted in accordance with Sections 713 and 718. Shafts and elevator hoistway and 
interior exit stairway enclosures shall be protected with noncombustible protection with a minimum assigned time of 40 
minutes, as specified in Table 722.7.1(1), on both the inside of the shaft and the outside of the shaft. 
 

TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS) 

BUILDING ELEMENT 
TYPE I TYPE II TYPE III TYPE IV   TYPE V 

A B A B A B A B C HT A B 
Primary structural framef (see Section 202) 3a, b 2a, b, c 1b, c 0c 1b, c 0 3a 2a 2a HT 1b, c 0 
Bearing walls       

Exteriore, f 3 2 1 0 2 2 3 2 2 2 1 0 
Interior 3a 2a 1 0 1 0 3 2 2 1/HTg 1 0 
Nonbearing walls and partitions Exterior   See Table 705.5    

Nonbearing walls and partitions Interiord 0 0 0 0 0 0 0 0 0 
See  

Section  
2304.11.2 

0 0 

Floor construction and associated secondary 

structural members (see Section 202) 2 2 1 0 1 0 2 2 2 HT 1 0 

Roof construction and associated secondary 

structural members (see Section 202) 1½b 1b, c 1b, c 0c 1b, c 0 1½ 1 1 HT 1b, c 0 

 
For SI: 1 foot = 304.8 mm. 

a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced 
by 1 hour where supporting a roof only. 

b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members in roof construction shall 
not be required, including protection of primary structural frame members, roof framing and decking where 
every part of the roof construction is 20 feet or more above any floor immediately below. Fire-retardant-treated 
wood members shall be allowed to be used for such unprotected members. 

c. In all occupancies, heavy timber complying with Section 2304.11 shall be allowed for roof construction, including 
primary structural frame members, where a 1-hour or less fire-resistance rating is required. 

d. Not less than the fire-resistance rating required by other sections of this code. 
e. Not less than the fire-resistance rating based on fire separation distance (see Table 705.5). 
f. Not less than the fire-resistance rating as referenced in Section 704.10. 
g. Heavy timber bearing walls supporting more than two floors or more than a floor and a roof shall have a fire 

resistance rating of not less than 1 hour. 
 
 
 
 
 
 
 
Chapter 7 Fire and Smoke Protection Features 
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703.6 Determination of noncombustible protection time contribution. The time, in minutes, contributed to the fire-
resistance rating by the noncombustible protection of mass timber building elements, components, or assemblies, shall 
be established through a comparison of assemblies tested using procedures set forth in ASTM E119 or UL 263. The 
test assemblies shall be identical in construction, loading and materials, other than the noncombustible protection. The 
two test assemblies shall be tested to the same criteria of structural failure with the following conditions: 

1. Test Assembly 1 shall be without protection. 
2. Test Assembly 2 shall include the representative noncombustible protection. The protection shall be fully 

defined in terms of configuration details, attachment details, joint sealing details, accessories and all other 
relevant details. 

The noncombustible protection time contribution shall be determined by subtracting the fire-resistance time, in 
minutes, of Test Assembly 1 from the fire-resistance time, in minutes, of Test Assembly 2. 
703.7 Sealing of adjacent mass timber elements. In buildings of Types IV-A, IV-B and IV-C construction, sealant or 
adhesive shall be provided to resist the passage of air in the following locations: 

1. At abutting edges and intersections of mass timber building elements required to be fire-resistance rated. 
2. At abutting intersections of mass timber building elements and building elements of other materials where both 

are required to be fire-resistance rated. 
Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the requirements of ASTM D3498. 

Exception: Sealants or adhesives need not be provided where they are not a required component of a tested 
fire-resistance-rated assembly. 

704.4 Protection of secondary structural members. Secondary structural members that are required to have protection 
to achieve a fire-resistance rating shall be protected by individual encasement protection. 
718.2.1 Fireblocking materials. Fireblocking shall consist of the following materials: 

1. Two-inch (51 mm) nominal lumber. 
2. Two thicknesses of 1-inch (25 mm) nominal lumber with broken lap joints. 
3. One thickness of 0.719-inch (18.3 mm) wood structural panels with joints backed by 0.719-inch (18.3 mm) wood 

structural panels. 
4. One thickness of 0.75-inch (19.1 mm) particleboard with joints backed by 0.75-inch (19 mm) particleboard. 
5. One-half-inch (12.7 mm) gypsum board. 
6. One-fourth-inch (6.4 mm) cement-based millboard. 
7. Batts or blankets of mineral wool, mineral fiber or other approved materials installed in such a manner as to be 

securely retained in place. 
8. Cellulose insulation tested in the form and manner intended for use to demonstrate its ability to remain in place 

and to retard the spread of fire and hot gases. 
9. Mass timber complying with Section 2304.11. 

722.7 Fire-resistance rating for mass timber. The required fire resistance of mass timber elements in Section 602.4 shall 
be determined in accordance with Section 703.2. The fire-resistance rating of building elements shall be as required in 
Tables 601 and 705.5 and as specified elsewhere in this code. The fire-resistance rating of the mass timber elements 
shall consist of the fire resistance of the unprotected element added to the protection time of the noncombustible 
protection. 
722.7.1 Minimum required protection. Where required by Sections 602.4.1 through 602.4.3, noncombustible 
protection shall be provided for mass timber building elements in accordance with Table 722.7.1(1). The rating, in 
minutes, contributed by the noncombustible protection of mass timber building elements, components or assemblies, 
shall be established in accordance with Section 703.6. The protection contributions indicated in Table 722.7.1(2) shall be 
deemed to comply with this requirement where installed and fastened in accordance with Section 722.7.2. 
722.7.2 Installation of gypsum board noncombustible protection. Gypsum board complying with Table 722.7.1(2) shall 
be installed in accordance with this section. 
722.7.2.1 Interior surfaces. Layers of Type X gypsum board serving as noncombustible protection for interior surfaces of 
wall and ceiling assemblies determined in accordance with Table 722.7.1(1) shall be installed in accordance with the 
following: 

1. Each layer shall be attached with Type S drywall screws of sufficient length to penetrate the mass timber at least 
1 inch (25 mm) when driven flush with the paper surface of the gypsum board. 
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Exception: The third layer, where determined necessary by Section 722.7, shall be permitted to be 
attached with 1-inch (25 mm) No. 6 Type S drywall screws to furring channels in accordance with AISI 
S220. 

2. Screws for attaching the base layer shall be 12 inches (305 mm) on center in both directions. 
3. Screws for each layer after the base layer shall be 12 inches (305 mm) on center in both directions and offset 

from the screws of the previous layers by 4 inches (102 mm) in both directions. 
4. All panel edges of any layer shall be offset 18 inches (457 mm) from those of the previous layer. 
5. All panel edges shall be attached with screws sized and offset as in Items 1 through 4 and placed at least 1 inch 

(25 mm) but not more than 2 inches (51 mm) from the panel edge. 
6. All panels installed at wall-to-ceiling intersections shall be installed such that ceiling panels are installed first and 

the wall panels are installed after the ceiling panel has been installed and is fitted tight to the ceiling panel. 
Where multiple layers are required, each layer shall repeat this process. 

7. All panels installed at a wall-to-wall intersection shall be installed such that the panels covering an exterior wall 
or a wall with a greater fire-resistance rating shall be installed first and the panels covering the other wall shall 
be fitted tight to the panel covering the first wall. Where multiple layers are required, each layer shall repeat this 
process. 

8. Panel edges of the face layer shall be taped and finished with joint compound. Fastener heads shall be covered 
with joint compound. 

9. Panel edges protecting mass timber elements adjacent to unprotected mass timber elements in accordance with 
Section 602.4.2.2 shall be covered with 11/4-inch (32 mm) metal corner bead and finished with joint compound. 

722.7.2.2 Exterior surfaces. Layers of Type X gypsum board serving as noncombustible protection for the outside of the 
exterior mass timber walls determined in accordance with Table 722.7.1(1) shall be fastened 12 inches (305 mm) on 
center each way and 6 inches (152 mm) on center at all joints or ends. All panel edges shall be attached with fasteners 
located at least 1 inch (25 mm) but not more than 2 inches (51 mm) from the panel edge. Fasteners shall comply with 
one of the following: 

1. Galvanized nails of minimum 12 gage with a 7/16-inch (11 mm) head of sufficient length to penetrate the mass 
timber a minimum of 1 inch (25 mm). 

2. Screws that comply with ASTM C1002 (Type S, W or G) of sufficient length to penetrate the mass timber a 
minimum of 1 inch (25 mm). 

 
TABLE 705.5 

FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCEa, d, g 

FIRE SEPARATION 
DISTANCE = X (feet) 

TYPE OF 
CONSTRUCTION 

OCCUPANCY GROUP 
He 

OCCUPANCY  
GROUP F-1, M, S-1f 

OCCUPANCY  
GROUP A, B, E, F-2, I, Ri, S-2, Uh 

X < 5b All 3 2 1 

5 ≤ X < 10 
IA, IVA 3 2 1 

Others 2 1 1 

10 ≤ X < 30 

IA, IB, IVA, IVB 2 1 1c 

IIB, VB 1 0 0 

Others 1 1 1c 

X ≥ 30 All 0 0 0 

 
For SI: 1 foot = 304.8 mm. 

a. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601. 
b. See Section 706.1.1 for party walls. 
c. Open parking garages complying with Section 406 shall not be required to have a fire-resistance rating. 
d. The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the 

exterior wall and the story in which the wall is located. 
e. For special requirements for Group H occupancies, see Section 415.6. 
f. For special requirements for Group S aircraft hangars, see Section 412.3.1. 
g. Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required 

fire-resistance rating for the exterior wall is 0 hours. 
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h. For a building containing only a Group U occupancy private garage or carport, the exterior wall shall not be 
required to have a fire-resistance rating where the fire separation distance is 5 feet (1523 mm) or greater. 

i. For a Group R-3 building of Type II-B or Type V-B construction, the exterior wall shall not be required to have a 
fire-resistance rating where the fire separation distance is 5 feet (1523 mm) or greater. 

 
TABLE 722.7.1(1) 

PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL 
REQUIRED FIRE-RESISTANCE RATING OF 

BUILDING ELEMENT PER TABLE 601 AND TABLE 705.5 (hours) 
MINIMUM PROTECTION REQUIRED FROM 
NONCOMBUSTIBLE PROTECTION (minutes) 

1 40 

2 80 

3 or more 120 

 
TABLE 722.7.1(2) 

PROTECTION PROVIDED BY NONCOMBUSTIBLE COVERING MATERIAL 
NONCOMBUSTIBLE PROTECTION PROTECTION CONTRIBUTION (minutes) 

1/2-inch Type X gypsum board 25 

5/8-inch Type X gypsum board 40 

 
 
Chapter 17 
 
1705.5.3 Mass timber construction. Special inspections of mass timber elements in Types IV-A, IV-B and IV-C 
construction shall be in accordance with Table 1705.5.3. 
1705.20 Sealing of mass timber. Periodic special inspections of sealants or adhesives shall be conducted where sealant 
or adhesive required by Section 703.7 is applied to mass timber building elements as designated in the approved 
construction documents. 
 

TABLE 1705.5.3 
REQUIRED SPECIAL INSPECTIONS OF MASS TIMBER CONSTRUCTION 

 TYPE 
CONTINUOUS SPECIAL 

INSPECTION 
PERIODIC SPECIAL 

INSPECTION 

1. 
Inspection of anchorage and connections of mass timber construction to timber deep 

foundation systems. 
— X 

2. Inspect erection of mass timber construction. — X 

3. Inspection of connections where installation methods are required to meet design 

loads. 
  

 

Threaded fasteners 

Verify use of proper installation equipment. — X 

Verify use of pre-drilled holes where required. — X 

Inspect screws, including diameter, length, head 

type, spacing, installation angle and depth. — X 

Adhesive anchors installed in horizontal or upwardly inclined orientation to resist 

sustained tension loads. 
X — 

Adhesive anchors not defined in preceding cell. — X 

Bolted connections. — X 

Concealed connections. — X 

 
 
 
 
 
 
Chapter 23 Wood 
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2304.10.1 Connection fire-resistance rating. Fire-resistance ratings for connections in Type IV-A, IV-B, or IV-C 
construction shall be determined by one of the following: 

1. Testing in accordance with Section 703.2 where the connection is part of the fire resistance test. 
2. Engineering analysis that demonstrates that the temperature rise at any portion of the connection is limited to 

an average temperature rise of 250°F (139°C), and a maximum temperature rise of 325°F (181°C), for a time 
corresponding to the required fire-resistance rating of the structural element being connected. For the purposes 
of this analysis, the connection includes connectors, fasteners, and portions of wood members included in the 
structural design of the connection. 

 
Chapter 33 Safeguards During Construction 
 
3313.1 Where required (water supply for fire protection). An approved water supply for fire protection, either 
temporary or permanent, shall be made available as soon as combustible building materials arrive on the site, on 
commencement of vertical combustible construction, and on installation of a standpipe system in buildings under 
construction, in accordance with Sections 3313.2 through 3313.5. 

Exception: The fire code official is authorized to reduce the fire-flow requirements for isolated buildings or a 
group of buildings in rural areas or small communities where the development of full fire-flow requirements is 
impractical. 

3313.2 Combustible building materials. When combustible building materials of the building under construction are 
delivered to a site, a minimum fire flow of 500 gallons per minute (1893 L/m) shall be provided. The fire hydrant used to 
provide this fire flow supply shall be within 500 feet (152 m) of the combustible building materials, as measured along 
an approved fire apparatus access lane. Where the site configuration is such that one fire hydrant cannot be located 
within 500 feet (152 m) of all combustible building materials, additional fire hydrants shall be required to provide 
coverage in accordance with this section. 
3313.3 Vertical construction of Types III, IV and V construction. Prior to commencement of vertical construction of 
Type III, IV or V buildings that utilize any combustible building materials, the fire flow required by Sections 3313.3.1 
through 3313.3.3 shall be provided, accompanied by fire hydrants in sufficient quantity to deliver the required fire flow 
and proper coverage. 
3313.3.1 Fire separation up to 30 feet. Where a building of Type III, IV or V construction has a fire separation distance of 
less than 30 feet (9144 mm) from property lot lines, and an adjacent property has an existing structure or otherwise can 
be built on, the water supply shall provide either a minimum of 500 gallons per minute (1893 L/m), or the entire fire 
flow required for the building when constructed, whichever is greater. 
3313.3.2 Fire separation of 30 feet up to 60 feet. Where a building of Type III, IV or V construction has a fire separation 
distance of 30 feet (9144 mm) up to 60 feet (18 288 mm) from property lot lines, and an adjacent property has an 
existing structure or otherwise can be built on, the water supply shall provide a minimum of 500 gallons per minute 
(1893 L/m), or 50 percent of the fire flow required for the building when constructed, whichever is greater. 
3313.3.3 Fire separation of 60 feet or greater. Where a building of Type III, IV or V construction has a fire separation of 
60 feet (18 288 mm) or greater from a property lot line, a water supply of 500 gallons per minute (1893 L/m) shall be 
provided. 
3313.5 Standpipe supply. Regardless of the presence of combustible building materials, the construction type or the fire 
separation distance, where a standpipe is required in accordance with Section 3313, a water supply providing a 
minimum flow of 500 gallons per minute (1893 L/m) shall be provided. The fire hydrant used for this water supply shall 
be located within 100 feet (30 480 mm) of the fire department connection supplying the standpipe. 
3314.1 Fire watch during combustible construction. A fire watch shall be provided during nonworking hours for 
construction that exceeds 40 feet (12192 mm) in height above the lowest adjacent grade at any point along the building 
perimeter, for new multistory construction with an aggregate area exceeding 50,000 square feet (4645 m2) per story or 
as required by the fire code official.  
 
 
 
 
Chapter 35 Referenced Standards 
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ANSI/APA PRG 320—2019: Standard for Performance-rated Cross-laminated Timber; referenced in Sections 602.4 &     
                                                 2303.1.4. 
ASTM D3498—03(2011): Standard Specification for Adhesives for Field-Gluing Plywood to Lumber Framing for Floor  
                                              Systems; referenced in Section 703.7. 
 
 

2021 IFC Mass Timber Provisions 
 
 
Chapter 7 Fire and Smoke Protection Features 
 
701.6 Owner’s responsibility. The owner shall maintain an inventory of all required fire-resistance-rated construction, 
construction installed to resist the passage of smoke and the construction included in Sections 703 through 707 and 
Section 602.4.1 and 602.4.2 of the International Building Code. Such construction shall be visually inspected by the 
owner annually and properly repaired, restored or replaced where damaged, altered, breached or penetrated. Records 
of inspections and repairs shall be maintained. Where concealed, such elements shall not be required to be visually 
inspected by the owner unless the concealed space is accessible by the removal or movement of a panel, access door, 
ceiling tile or similar movable entry to the space. 
 
Chapter 9 Fire Protection and Life Safety Systems 
 
914.3.1.2 Water supply to required fire pumps. In all buildings that are more than 420 feet in building height, and 
buildings of Type IV-A and IV-B construction that are more than 120 feet in building height, required fire pumps shall be 
supplied by connections to not fewer than two water mains located in different streets. Separate supply piping shall be 
provided between each connection to the water main and the pumps. Each connection and the supply piping between 
the connection and the pumps shall be sized to supply the flow and pressure required for the pumps to operate. 

Exception: Two connections to the same main shall be permitted provided that the main is valved such that an 
interruption can be isolated so that the water supply will continue without interruption through not fewer than 
one of the connections. 

 
Chapter 33 Fire Safety During Construction and Demolition 
 
3303.5 Fire safety requirements for buildings of Types IVA, IV-B and IV-C construction. Buildings of Types IV-A, 
IV-B and IV-C construction designed to be greater than six stories above grade plane shall comply with the following 
requirements during construction unless otherwise approved by the fire code official: 

1. Standpipes shall be provided in accordance with Section 3313. 
2. A water supply for fire department operations, as approved by the fire code official and the fire chief. 
3. Where building construction exceeds six stories above grade plane and noncombustible protection is required 

by Section 602.4 of the International Building Code, at least one layer of noncombustible protection shall be 
installed on all building elements on floor levels, including mezzanines, more than four levels below active mass 
timber construction before additional floor levels can be erected. 

Exception: Shafts and vertical exit enclosures shall not be considered part of the active mass timber construction. 
4. Where building construction exceeds six stories above grade plane, required exterior wall coverings shall be 

installed on floor levels, including mezzanines, more than four levels below active mass timber construction 
before additional floor levels can be erected. 

Exception: Shafts and vertical exit enclosures shall not be considered part of the active mass timber construction. 
3313.1 When required (water supply for fire protection). An approved water supply for fire protection, either temporary 
or permanent, shall be made available as soon as combustible building materials arrive on the site, upon 
commencement of vertical combustible construction, and upon installation of a standpipe system in buildings under 
construction, in accordance with Sections 
3313.2 through 3313.5. 
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Exception: The fire code official is authorized to reduce the fireflow requirements for isolated buildings or a 
group of buildings in rural areas or small communities where the development of full fire-flow requirements is 
impractical. 

3313.2 Combustible building materials. When combustible building materials of the building under construction are 
delivered to a site, a minimum fire flow of 500 gpm shall be provided. The fire hydrant used to provide this fire flow 
supply shall be within 500 feet of the combustible building materials, as measured along an approved fire apparatus 
access lane. Where the site configuration is such that one fire hydrant cannot be located within 500 feet of all 
combustible building materials, additional fire hydrants shall be required to provide coverage in accordance with this 
section. 
3313.3 Vertical construction of Types III, IV and V construction. Prior to commencement of vertical construction of 
Type III, IV or V buildings that utilize any combustible building materials, the fire flow required by Sections 3313.3.1 
through 3313.3.3 shall be provided, accompanied by fire hydrants in sufficient quantity to deliver the required fire flow 
and proper coverage. 
3313.3.1 Fire separation up to 30 feet. Where a building of Type III, IV or V construction has a fire separation distance of 
less than 30 feet from property lot lines, and an adjacent property has an existing structure or otherwise can be 
constructed upon, the water supply shall provide either a minimum of 500 gpm, or the entire fire flow required for the 
building when constructed, whichever is greater. 
3313.3.2 Fire separation of 30 feet up to 60 feet. Where a building of Type III, IV or V construction has a fire separation 
distance of 30 feet up to 60 feet from property lot lines, and an adjacent property has an existing structure or otherwise 
can be constructed upon, the water supply shall provide a minimum of 500 gpm, or 50 percent of the fire flow required 
for the building when constructed, whichever is greater. 
3313.3.3 Fire separation of 60 feet or greater. Where a building of Type III, IV or V construction has a fire separation of 
60 feet or greater from a property lot line, a water supply of 500 gpm shall be provided. 
3313.5 Standpipe supply. Regardless of the presence of combustible building materials, the construction type or the fire 
separation distance, where a standpipe is required in accordance with Section 3313, a water supply providing a 
minimum flow of 500 gpm shall be provided. The fire hydrant used for this water supply shall be located within 100 feet 
of the Fire Department Connection supplying the standpipe. 
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Proposal to incorporate the tall mass timber provisions of the 2021 International Building Code (IBC) 
into the 2018 IBC by means of an appendix, for use in Georgia 
 
Add new text as follows: 
602.1.2 Alternative mass timber provisions. As an alternative to the construction types defined in 602.2 
through 602.5, buildings and structures erected or to be erected, altered or extended in height or area 
may be classified as construction Type IV-A, IV-B or IV-C in accordance with Appendix P.  Buildings and 
structures classified as IV-A, IV-B, and IV-C shall comply with the provisions of Appendix P, as well as all 
other applicable provisions of this code, including provisions for buildings of Type IV construction. 

 
Add new text as follows: 

IBC APPENDIX P 
TALL MASS TIMBER BUILDINGS 

 
P101 

GENERAL 
 

P101.1 Purpose. The purpose of this appendix is to provide criteria for three new mass timber 
construction types: Type IV-A, Type IV-B, and Type IV-C. These building types expand the allowable use 
of mass timber construction to larger areas and greater heights than allowed for Type IV-HT 
construction. 
 
P101.2 Scope. The provisions in this appendix are in addition to or replace the sections in the 2018 
International Building Code where Types IV-A, IV-B, and IV-C construction are used. Where building 
Types IV-A, IV-B, or IV-C are not used, this appendix does not apply. 
 
 

P102 
AMENDMENTS TO THE 2018 INTERNATIONAL BUILDING CODE 

 
 

CHAPTER 1 
SCOPE AND ADMINISTRATION 

 
Add new text as follows: 
110.3.5 Type IV-A, IV-B and IV-C connection protection inspection. In buildings of Type IV-A IV-B 
and IV-C Construction where connection fire resistance ratings are provided by wood cover calculated to 
meet the requirements of Section 2304.10.1 inspection of the wood cover shall be made after the cover is 
installed but before any other coverings or finishes are installed. 

 
 

CHAPTER 2 
DEFINITIONS 

 
Add new text as follows: 
MASS TIMBER. Structural elements of Type IV construction primarily of solid, built-up, panelized or 
engineered wood products that meet minimum cross section dimensions of Type IV construction. 
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NONCOMBUSTIBLE PROTECTION (FOR MASS TIMBER). Noncombustible material, in accordance with 
Section 703.5, designed to increase the fire-resistance rating and delay the combustion of mass timber. 
 
Revise as follows: 
[BS] WALL, LOAD-BEARING. Any wall meeting either of the following classifications: 

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot (1459 N/m) of 
vertical load in addition to its own weight. 

2. Any masonry, or concrete, or mass timber wall that supports more than 200 pounds per linear 
foot (2919 N/m) of vertical load in addition to its own weight. 

 
 

CHAPTER 4 
SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 

 
Revise as follows: 
[F] 403.3.2 Water supply to required fire pumps. In all buildings that are more than 420 feet (128 m) in 
building height, and buildings of Type IV-A and IV-B construction that are more than 120 feet in building 
height, required fire pumps shall be supplied by connections to not fewer than two water mains located 
in different streets. Separate supply piping shall be provided between each connection to the water 
main and the pumps. Each connection and the supply piping between the connection and the pumps 
shall be sized to supply the flow and pressure required for the pumps to operate. 
 

Exception: Two connections to the same main shall be permitted provided that the main is valved 
such that an interruption can be isolated so that the water supply will continue without interruption 
through not fewer than one of the connections. 

 
 

CHAPTER 5 
GENERAL BUILDING HEIGHT AND AREAS 

 
Revise as follows: 

TABLE 504.3 
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANEa 

OCCUPANCY 
CLASSIFICATION 

TYPE OF CONSTRUCTION 
SEE 
FOOTNOTES 

TYPE I TYPE II TYPE III TYPE IV TYPE V 
A B A B A B A B C HT A B 

A, B, E, F, M, S, U NSb UL 160 65 55 65 55 65 65 65 65 50 40 
S UL 180 85 75 85 75 270 180 85 85 70 60 

H-1, H-2, H-3, H-5 NSc,d 
UL 160 65 55 65 55 120 90 65 65 50 40 S 

H-4 NSc,d UL 160 65 55 65 55 65 65 65 65 50 40 
S UL 180 85 75 85 75 140 100 85 85 70 60 

I-1 Condition 1, I-3 NSd,e UL 160 65 55 65 55 65 65 65 65 50 40 
S UL 180 85 75 85 75 180 120 85 85 70 60 

I-1 Condition 2, I-2 NSd,e,f UL 160 65 55 65 55 65 65 65 65 50 40 S UL 180 85 
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I-4 NSd,g UL 160 65 55 65 55 65 65 65 65 50 40 
S UL 180 85 75 85 75 180 120 85 85 70 60 

Rh 

NSd UL 160 65 55 65 55 65 65 65 65 50 40 
S13D 60 60 60 60 60 60 60 60 60 60 50 40 
S13R 60 60 60 60 60 60 60 60 60 60 60 60 
S UL 180 85 75 85 75 270 180 85 85 70 60 

For SI: 1 foot = 304.8 mm 
 
UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = 
Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.1; S13R = Buildings equipped throughout with an automatic sprinkler system installed in 
accordance with Section 903.3.1.2; S13D = Buildings equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.3. 
 

a. See Chapters 4 and 5 for specific exceptions to the allowable heights in the chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system 

for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.5 
d. The NS value is only for use in evaluation of existing building height in accordance with the 

International Existing Building Code. 
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler  

system in accordance with Section 903.2.6. For new Group I-1 occupancies Condition 1, see 
Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code. 

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.8. 
 
Revise as follows: 

TABLE 504.4 
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANEa, b 

OCCUPANCY 
CLASSIFICATION 

TYPE OF CONSTRUCTION 
SEE 

FOOTNOTES 
TYPE I TYPE II TYPE III TYPE IV TYPE V 
A B A B A B A B C HT A B 

A-1 NS UL 5 3 2 3 2 3 3 3 3 2 1 
S UL 6 4 3 4 3 9 6 4 4 3 2 

A-2 NS UL 11 3 2 3 2 3 3 3 3 2 1 
S UL 12 4 3 4 3 18 12 6 4 3 2 

A-3 NS UL 11 3 2 3 2 3 3 3 3 2 1 
S UL 12 4 3 4 3 18 12 6 4 3 2 

A-4 NS UL 11 3 2 3 2 3 3 3 3 2 1 
S UL 12 4 3 4 3 18 12 6 4 3 2 

A-5 NS UL UL UL UL UL UL 1 1 1 UL UL UL 
S UL UL UL UL UL UL UL UL UL UL UL UL 

B NS UL 11 5 3 5 3 5 5 5 5 3 2 
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S UL 12 6 4 6 4 18 12 9 6 4 3 

E NS UL 5 3 2 3 2 3 3 3 3 1 1 
S UL 6 4 3 4 3 9 6 4 4 2 2 

F-1 NS UL 11 4 2 3 2 3 3 3 4 2 1 
S UL 12 5 3 4 3 10 7 5 5 3 2 

F-2 NS UL 11 5 3 4 3 5 5 5 5 3 2 
S UL 12 6 4 5 4 12 8 6 6 4 3 

H-1 NSc,d 
1 1 1 1 1 1 NP NP NP 1 1 NP S 1 1 1 

H-2 NSc,d 
UL 3 2 1 2 1 1 1 1 2 1 1 S 2 2 2 

H-3 NSc,d 
UL 6 4 2 4 2 3 3 3 4 2 1 S 4 4 4 

H-4 NSc,d UL 7 5 3 5 3 5 5 5 5 3 2 
S UL 8 6 4 6 4 8 7 6 6 4 3 

H-5 NSc,d 
4 4 3 3 3 3 2 2 2 3 3 2 S 3 3 3 

I-1 Condition 1 NSd,e UL 9 4 3 4 3 4 4 4 4 3 2 
S UL 10 5 4 5 4 10 7 5 5 4 3 

I-1 Condition 2 NSd,e UL 9 4 3 4 3 3 3 3 4 3 2 S UL 10 5 10 6 4 

I-2 NSd,f UL 4 2 1 1 NP NP NP NP 1 1 NP S UL 5 3 7 5 1 

I-3 NSd,e UL 4 2 1 2 1 2 2 2 2 2 1 
S UL 5 3 2 3 2 7 5 3 3 3 2 

I-4 NSd,g UL 5 3 2 3 2 3 3 3 3 1 1 
S UL 6 4 3 4 3 9 6 4 4 2 2 

M NS UL 11 4 2 4 2 4 4 4 4 3 1 
S UL 12 5 3 5 3 12 8 6 5 4 2 

R-1h 
NSd UL 11 4 4 4 4 4 4 4 4 3 2 

S13R 4 4 4 3 
S UL 12 5 5 5 5 18 12 8 5 4 3 

R-2h 
NSd UL 11 4 4 4 4 4 4 4 4 3 2 

S13R 4 4 4 4 3 
S UL 12 5 5 5 5 18 12 8 5 4 3 

R-3h 

NSd UL 11 
4 4 4 4 4 4 4 4 

3 3 
S13D 4 4 3 3 
S13R 4 4 4 4 

S UL 12 5 5 5 5 18 12 5 5 4 4 

R-4h 

NSd UL 11 
4 4 4 4 4 4 4 4 

3 2 
S13D 4 4 3 2 
S13R 4 4 4 3 

S UL 12 5 5 5 5 18 12 5 5 4 3 

S-1 NS UL 11 4 2 3 2 4 4 4 4 3 1 
S UL 12 5 3 4 3 10 7 5 5 4 2 

S-2 NS UL 11 5 3 4 3 4 4 4 4 4 2 
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S UL 12 6 4 5 4 12 8 5 5 5 3 

U NS UL 5 4 2 3 2 4 4 4 4 2 1 
S UL 6 5 3 4 3 9 6 5 5 3 2 

UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic 
sprinkler system; S = Buildings equipped throughout with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.2; S13D = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.3. 
 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system 

for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the 

International Existing Building Code. 
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler 

system in accordance with Section 903.2.6. For new Group I-1 occupancies, Condition 1, see 
Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.6 and 1103.5 of the International Fire Code. 

g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.8. 
 
Revise as follows: 

TABLE 506.2 
ALLOWABLE AREA FACTOR (At = NS, S1, S13R, S13D OR SM, as applicable) IN SQUARE FEETa,b 

OCCUPANCY 
CLASSIFICATION 

TYPE OF CONSTRUCTION 
SEE 

FOOTNOTES 
TYPE I TYPE II TYPE III TYPE IV TYPE V 

A B A B A B A B C HT A B 

A-1 
NS UL UL 15,500 8,500 14,000 8,500 45,000 30,000 18,750 15,000 11,500 5,500 
S1 UL UL 62,000 34,000 56,000 34,000 180,000 120,000 75,000 60,000 46,000 22,000 
SM UL UL 46,500 25,500 42,000 25,500 135,000 90,000 56,250 45,000 34,500 16,500 

A-2 
NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-3 
NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-4 
NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000 18,750 15,000 11,500 6,000 
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000 75,000 60,000 46,000 24,000 
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000 56,250 45,000 34,500 18,000 

A-5 
NS 

UL UL UL UL UL UL UL UL UL UL UL UL S1 
SM 

B 
NS UL UL 37,500 23,000 28,500 19,000 108,000 72,000 45,000 36,000 18,000 9,000 
S1 UL UL 150,000 92,000 114,000 76,000 432,000 288,000 180,000 144,000 72,000 36,000 
SM UL UL 112,500 69,000 85,500 57,000 324,000 216,000 135,000 108,000 54,000 27,000 

E 
NS UL UL 26,500 14,500 23,500 14,500 76,500 51,000 31,875 25,500 18,500 9,500 
S1 UL UL 106,000 58,000 94,000 58,000 306,000 204,000 127,500 102,000 74,000 38,000 
SM UL UL 79,500 43,500 70,500 43,500 229,500 153,000 95,625 76,500 55,500 28,500 

F-1 
NS UL UL 25,000 15,500 19,000 12,000 100,500 67,000 41.875 33,500 14,000 8,500 
S1 UL UL 100,000 62,000 76,000 48,000 402,000 268,000 167,500 134,000 56,000 34,000 
SM UL UL 75,000 46,500 57,000 36,000 301,500 201,000 125,625 100,500 42,000 25,500 

F-2 
NS UL UL 37,500 23,000 28,500 18,000 151,500 101,000 63,125 50,500 21,000 13,000 
S1 UL UL 150,000 92,000 114,000 72,000 606,000 404,000 252,500 202,000 84,000 52,000 
SM UL UL 112,500 69,000 85,500 54,000 454,500 303,000 189,375 151,500 63,000 39,000 

H-1 
NSc 

21,000 16,500 11,000 7,000 9,500 7,000 10,500 10,500 10,500 10,500 7,500 NP 
S1 

H-2 
NSc 

21,000 16,500 11,000 7,000 9,500 7,000 10,500 10,500 10,500 10,500 7,500 3,000 
S1 
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SM 

H-3 
NSc 

UL 60,000 26,500 14,000 17,500 13,000 25,500 25,500 25,500 25,500 10,000 5,000 S1 
SM 

H-4 
NSc,d UL UL 37,500 17,500 28,500 17,500 72,000 54,000 40,500 36,000 18,000 6,500 

S1 UL UL 150,000 70,000 114,000 70,000 288,000 216,000 162,000 144,000 72,000 26,000 
SM UL UL 112,500 52,500 85,500 52,500 216,000 162,000 121,500 108,000 54,000 19,500 

H-5 
NSc,d UL UL 37,500 23,000 28,500 19,000 72,000 54,000 40,500 36,000 18,000 9,000 

S1 UL UL 150,000 92,000 114,000 76,000 288,000 216,000 162,000 144,000 72,000 36,000 
SM UL UL 112,500 69,000 85,500 57,000 216,000 162,000 121,500 108,000 54,000 27,000 

I-1 
NSd,e UL 55,000 19,000 10,000 16,500 10,000 54,000 36,000 18,000 18,000 10,500 4,500 

S1 UL 220,000 76,000 40,000 66,000 40,000 216,000 144,000 72,000 72,000 42,000 18,000 
SM UL 165,000 57,000 30,000 49,500 30,000 162,000 108,000 54,000 54,000 31,500 13,500 

I-2 
NSd,f UL UL 15,000 11,000 12,000 NP 36,000 24,000 12,000 12,000 9,500 NP 
S1 UL UL 60,000 44,000 48,000 NP 144,000 96,000 48,000 48,000 38,000 NP 
SM UL UL 45,000 33,000 36,000 NP 108,000 72,000 36,000 36,000 28,500 NP 

I-3 
NSd,e UL UL 15,000 10,000 10,500 7,500 36,000 24,000 12,000 12,000 7,500 5,000 

S1 UL UL 45,000 40,000 42,000 30,000 144,000 96,000 48,000 48,000 30,000 20,000 
SM UL UL 45,000 30,000 31,500 22,500 108,000 72,000 36,000 36,000 22,500 15,000 

I-4 
NSd,g UL 60,500 26,500 13,000 23,500 13,000 76,500 51,000 25,500 25,500 18,500 9,000 

S1 UL 121,000 106,000 52,000 94,000 52,000 306,000 204,000 102,000 102,000 74,000 36,000 
SM UL 181,500 79,500 39,000 70,500 39,000 229,500 153,000 76,500 76,500 55,500 27,000 

M 
NS UL UL 21,500 12,500 18,500 12,500 61,500 41,000 25,625 20,500 14,000 9,000 
S1 UL UL 86,000 50,000 74,000 50,000 246,000 164,000 102,500 82,000 56,000 36,000 
SM UL UL 64,500 37,500 55,500 37,500 184,500 123,000 76,875 61,500 42,000 27,000 

R-1h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 
S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 
SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

R-2h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 
S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 
SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

R-3h 

NSd 

UL UL UL UL UL UL UL UL UL UL UL UL 
S13D 
S13R 

S1 
SM 

R-4h 

NSd 

UL UL 24,000 16,000 24,000 16,000 61,500 41,000 25,625 20,500 12,000 7,000 S13D 
S13R 

S1 UL UL 96,000 64,000 96,000 64,000 246,000 164,000 102,500 82,000 48,000 28,000 
SM UL UL 72,000 48,000 72,000 48,000 184,500 123,000 76,875 61,500 36,000 21,000 

S-1 
NS UL 48,000 26,000 17,500 26,000 17,500 76,500 51,000 31,875 25,500 14,000 9,000 
S1 UL 192,000 104,000 70,000 104,000 70,000 306,000 204,000 127,500 102,000 56,000 36,000 
SM UL 144,000 78,000 52,500 78,000 52,500 229,500 153,000 95,625 76,500 42,000 27,000 

S-2 
NS UL 79,000 39,000 26,000 39,000 26,000 115,500 77,000 48,125 38,500 21,000 13,500 
S1 UL 316,000 156,000 104,000 156,000 104,000 462,000 308,000 192,500 154,000 84,000 54,000 
SM UL 237,000 117,000 78,000 117,000 78,000 346,500 231,000 144,375 115,500 63,000 40,500 

U 
NSi UL 35,500 19,000 8,500 14,000 8,500 54,000 36,000 22,500 18,000 9,000 5,500 
S1 UL 142,000 76,000 34,000 56,000 34,000 216,000 144,000 90,000 72,000 36,000 22,000 
SM UL 106,500 57,000 25,500 42,000 25,500 162,000 108,000 67,500 54,000 27,000 16,500 

For SI: 1 square foot = 0.0929 m2. 
 
UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic 
sprinkler system; S1 = Buildings a maximum of one story above grade plane equipped throughout with 
an automatic sprinkler system installed in accordance with Section 903.3.1.1; SM = Buildings two or 
more stories above grade plane equipped throughout with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.2; S13D = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.3. 
 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system 

for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building area in accordance with the 

International Existing Building Code.  
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e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.6. For new Group I-1 occupancies, Condition 1, see 
Exception 1 of Section 903.2.6. 

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler 
system in accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code. 

g. New Group I-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in 

accordance with Section 903.2.8. 
i. The maximum allowable area for a single-story nonsprinklered Group U greenhouse is permitted 

to be 9,000 square feet, or the allowable area shall be permitted to comply with Table C102.1 of 
Appendix C. 

 
Revise as follows: 
508.4.4.1 Construction. Required separations shall be fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accordance with Section 711, or both, so as to 
completely separate adjacent occupancies. Mass timber elements serving as fire barriers or horizontal 
assemblies to separate occupancies in Type IV-B or IV-C construction shall be separated from the 
interior of the building with an approved thermal barrier consisting of gypsum board that is not less than 
12 inch (12.7 mm) in thickness or a material that is tested in accordance with and meets the acceptance 
criteria of both the Temperature Transmission Fire Test and the Integrity Fire Test of NFPA 275. 
 
Add new text as follows: 
509.4.1.1 Type IV-B and IV-C construction. Where Table 509 specifies a fire-resistance-rated separation, 
mass timber elements serving as fire barriers or horizontal assemblies in Type IV-B or IV-C construction 
shall be separated from the interior of the incidental use with an approved thermal barrier consisting of 
gypsum board that is not less than 12 inch (12.7 mm) in thickness or a material that is tested in 
accordance with and meets the acceptance criteria of both the Temperature Transmission Fire Test and 
the Integrity Fire Test of NFPA 275. 
 
 

CHAPTER 6 
TYPES OF CONSTRUCTION 

 
Delete and substitute as follows: 
602.4 Type IV. Type IV construction is that type of construction in which the exterior walls are of 
noncombustible materials and the interior building elements are of solid wood, laminated wood, heavy 
timber (HT) or structural composite lumber (SCL) without concealed spaces. The minimum dimensions 
for permitted materials including solid timber, glued-laminated timber, structural composite lumber 
(SCL), and cross-laminated timber and details of Type IV construction shall comply with the provisions of 
this section and Section 2304.11. Exterior walls complying with Section 602.4.1 or 602.4.2 shall be 
permitted. Interior walls and partitions not less than 1-hour fire-resistance rating or heavy timber 
complying with Section 2304.11.2.2 shall be permitted. 
Type IV construction is that type of construction in which the building elements are mass timber or 
noncombustible materials and have fire resistance ratings in accordance with Table 601. Mass timber 
elements shall meet the fire resistance rating requirements of this section based on either the fire 
resistance rating of the noncombustible protection, the mass timber, or a combination of both and shall 
be determined in accordance with Section 703.2 or 703.3. The minimum dimensions and permitted 
materials for building elements shall comply with the provisions of this section and Section 2304.11. 
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Mass timber elements of Type IV-A, IV-B and IV-C construction shall be protected with noncombustible 
protection applied directly to the mass timber in accordance with Sections 602.4.1 through 602.4.3. The 
time assigned to the noncombustible protection shall be determined in accordance with Section 703.8 
and comply with Section 722.7. 
 
 Cross laminated timber shall be labeled as conforming to PRG 320-19 as reference in Section 
2303.1.4. 
 
 Exterior load bearing walls and nonload-bearing walls shall be mass timber construction, or shall be 
of noncombustible construction. 
 

Exception: Exterior load-bearing walls and nonload-bearing walls of Type IV-HT Construction in 
accordance with Section 602.4.4. 

 
 The interior building elements, including nonload-bearing walls and partitions, shall be of mass 
timber construction or of noncombustible construction. 
 

Exception: Interior building elements and nonload-bearing walls and partitions of Type IV-HT 
Construction in accordance with Section 602.4.4. 

 
 Combustible concealed spaces are not permitted except as otherwise indicated in Sections 602.4.1 
through 602.4.4. Combustible stud spaces within light frame walls of Type IV-HT construction shall not 
be considered concealed spaces, but shall comply with Section 718. 
 
 In buildings of Type IV-A, B, and C, construction with an occupied floor located more than 75 feet 
(22 860 mm) above the lowest level of fire department access, up to and including 12 stories or 180 feet 
(54 864 mm) above grade plane, mass timber interior exit and elevator hoistway enclosures shall be 
protected in accordance with Section 602.4.1.2. In buildings greater than 12 stories or 180 feet (54 864 
mm) above grade plane, interior exit and elevator hoistway enclosures shall be constructed of non-
combustible materials. 
 
Add new text as follows: 
602.4.1 Type IV-A. Building elements in Type IV-A construction shall be protected in accordance with 
Sections 602.4.1.1 through 602.4.1.6. The required fire resistance rating of noncombustible elements 
and protected mass timber elements shall be determined in accordance with Section 703.2 or Section 
703.3. 
 

602.4.1.1 Exterior protection. The outside face of exterior walls of mass timber construction shall be 
protected with noncombustible protection with a minimum assigned time of 40 minutes as 
determined in Table 722.7.1(1). Components of the exterior wall covering shall be of 
noncombustible material except water resistive barriers having a peak heat release rate of less than 
150 kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of combustion of less 
than 18 MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 
or less and a smoke-developed index of 450 of less as determined in accordance with ASTM E84 or 
UL 723. The ASTM E1354 test shall be conducted on specimens at the thickness intended for use, in 
the horizontal orientation and at an incident radiant heat flux of 50 kW/m2. 

 

Coats, Paul
the 2021 IBC now references PRG 320-19 so this was changed from 320-18 to 320-19
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602.4.1.2 Interior protection. Interior faces of all mass timber elements, including the inside faces of 
exterior mass timber walls and mass timber roofs, shall be protected with material complying with 
Section 703.5. 

 
602.4.1.2.1 Protection time. Noncombustible protection shall contribute a time equal to or 
greater than times assigned in Table 722.7.1(1), but not less than 80 minutes. The use of 
materials and their respective protection contributions listed in Table 722.7.1(2) shall be 
permitted to be used for compliance with Section 722.7.1. 

 
602.4.1.3 Floors. The floor assembly shall contain a noncombustible material not less than 1 inch (25 
mm) in thickness above the mass timber. Floor finishes in accordance with Section 804 shall be 
permitted on top of the noncombustible material. The underside of floor assemblies shall be 
protected in accordance with 602.4.1.2. 

 
602.4.1.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance with 
Section 602.4.1.2. Roof coverings in accordance with Chapter 15 shall be permitted on the outside 
surface of the roof assembly. 

 
602.4.1.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, 
mechanical, fire protection, or plumbing materials and equipment permitted in plenums in 
accordance with Section 602 of the International Mechanical Code, and shall comply with all 
applicable provisions of Section 718. Combustible construction forming concealed spaces shall be 
protected in accordance with Sections 602.4.1.2. 

 
602.4.1.6 Shafts. Shafts shall be permitted in accordance with Section 713 and Section 718. Both the 
shaft side and room side of mass timber elements shall be protected in accordance with Section 
602.4.1.2. 

 
602.4.2 Type IV-B. Building elements in Type IV-B construction shall be protected in accordance with 
Sections 602.4.2.1 through 602.4.2.6. The required fire resistance rating of noncombustible elements or 
mass timber elements shall be determined in accordance with Section 703.2 or Section 703.3. 

 
602.4.2.1 Exterior protection. The outside face of exterior walls of mass timber construction shall be 
protected with non-combustible protection with a minimum assigned time of 40 minutes as 
determined in Table 722.7.1(1). Components of the exterior wall covering shall be of 
noncombustible material except water resistive barriers having a peak heat release rate of less than 
150 kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of combustion of less 
than 18 MJ/kg as determined in accordance with ASTM E1354, and having a flame spread index of 
25 or less and a smoke-developed index of 450 or less as determined in accordance with ASTM E84 
or UL 723. The ASTM E1354 test shall be conducted on specimens at the thickness intended for use, 
in the horizontal orientation and at an incident radiant heat flux of 50 kW/m2. 

 
602.4.2.2 Interior protection. Interior faces of all mass timber elements, including the inside face of 
exterior mass timber walls and mass timber roofs, shall be protected, as required by this section, 
with materials complying with Section 703.5. 

 
602.4.2.2.1 Protection time. Noncombustible protection shall contribute a time equal to or 
greater than times assigned in Table 722.7.1(1), but not less than 80 minutes. The use of 
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materials and their respective protection contributions listed in Table 722.7.1(2) shall be 
permitted to be used for compliance with Section 722.7.1. 

 
602.4.2.2.2 Protected area. Interior faces of all mass timber elements, including the inside face 
of exterior mass timber walls and mass timber roofs, shall be protected in accordance with 
Section 602.4.2.2.1. 

 
Exceptions: Unprotected portions of mass timber ceilings and walls complying with Section 
602.4.2.2.4 and the following: 

1. Unprotected portions of mass timber ceilings and walls complying with one of the 
following: 

1.1 Unprotected portions of mass timber ceilings, including attached beams, shall be 
permitted and shall be limited to an area equal to 20 percent of the floor area in any 
dwelling unit or fire area. 

1.2 Unprotected portions of mass timber walls, including attached columns, shall be 
permitted and shall be limited to an area equal to 40 percent of the floor area in any 
dwelling unit or fire area. 

1.3 Unprotected portions of both walls and ceilings of mass timbers, including 
attached columns and beams, in any dwelling unit or fire area shall be permitted in 
accordance with Section 602.4.2.2.3. 

2. Mass timber columns and beams that are not an integral portion of walls or ceilings, 
respectively, shall be permitted to be unprotected without restriction of either aggregate 
area or separation from one another. 

 
602.4.2.2.3 Mixed unprotected areas. In each dwelling unit or fire area, where both portions of 
ceilings and portions of walls are unprotected, the total allowable unprotected area shall be 
determined in accordance with Equations 6-1. 

 
(Utc/Uac) + (Utw/Uaw) ≤ 1 (Equation 6-1) 
where: 
Utc =  Total unprotected mass timber ceiling areas 
Uac =  Allowable unprotected mass timber ceiling area conforming to Exception 1.1 of Section 

602.4.2.2.2. 
Utw =  Total unprotected mass timber wall areas 
Uaw =  Allowable unprotected mass timber wall area conforming to Exception 1.2 of Section 

602.4.2.2.2. 
 

602.4.2.2.4 Separation distance between unprotected mass timber elements. In each dwelling 
unit or fire area, unprotected portions of mass timber walls and ceilings shall be not less than 15 
feet (4572 mm) from unprotected portions of other walls and ceilings, measured horizontally 
along the ceiling and from other unprotected portions of walls measure horizontally along the 
floor. 

 
602.4.2.3 Floors. The floor assembly shall contain a noncombustible material not less than 1 inch (25 
mm) in thickness above the mass timber. Floor finishes in accordance with Section 804 shall be 
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permitted on top of the noncombustible material. The underside of floor assemblies shall be 
protected in accordance with Section 602.4.1.2. 

 
602.4.2.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance with 
Section 602.4.2.2 except, in nonoccupiable spaces, they shall be treated as a concealed space with 
no portion left unprotected. Roof coverings in accordance with Chapter 15 shall be permitted on the 
outside surface of the roof assembly. 

 
602.4.2.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, 
mechanical, fire protection, or plumbing materials and equipment permitted in plenums in 
accordance with Section 602 of the International Mechanical Code, and shall comply with all 
applicable provisions of Section 718. Combustible construction forming concealed spaces shall be 
protected in accordance with Section 602.4.1.2. 

 
602.4.2.6 Shafts. Shafts shall be permitted in accordance with Section 713 and Section 718. Both the 
shaft side and room side of mass timber elements shall be protected in accordance with Section 
602.4.1.2. 

 
602.4.3 Type IV-C. Building elements in Type IV-C construction shall be protected in accordance with 
Sections 602.4.3.1 through 602.4.3.6. The required fire resistance rating of building elements shall be 
determined in accordance with Section 703.2 or Section 703.3. 

 
602.4.3.1 Exterior protection. The exterior side of walls of combustible construction shall be 
protected with noncombustible protection with a minimum assigned time of 40 minutes as 
determined in Table 722.7.1(1). Components of the exterior wall covering shall be of 
noncombustible material except water resistive barriers having a peak heat release rate of less than 
150 kW/m2, a total heat release of less than 20 MJ/m2 and an effective heat of combustion of less 
than 18 MJ/kg as determined in accordance with ASTM E1354 and having a flame spread index of 25 
or less and a smoke-developed index of 450 or less as determined in accordance with ASTM E84 or 
UL 723. The ASTM E1354 test shall be conducted on specimens at the thickness intended for use, in 
the horizontal orientation and at an incident radiant heat flux of 50 kW/m2. 

 
602.4.3.2 Interior protection. Mass timber elements are permitted to be unprotected. 

 
602.4.3.3 Floors. Floor finishes in accordance with Section 804 shall be permitted on top of the floor 
construction. 

 
602.4.3.4 Roofs. Roof coverings in accordance with Chapter 15 shall be permitted on the outside 
surface of the roof assembly. 

 
602.4.3.5 Concealed spaces. Concealed spaces shall not contain combustibles other than electrical, 
mechanical, fire protection, or plumbing materials and equipment permitted in plenums in 
accordance with Section 602 of the International Mechanical Code, and shall comply with all 
applicable provisions of Section 718. Combustible construction forming concealed spaces shall be 
protected with noncombustible protection with a minimum assigned time of 40 minutes as specified 
in Table 722.7.1(1). 
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602.4.3.6 Shafts. Shafts shall be permitted in accordance with Section 713 and 718. Shafts and 
elevator hoistway and interior exit stairway enclosures shall be protected with noncombustible 
protection with a minimum assigned time of 40 minutes as specified in Table 722.7.1(1), on both the 
inside of the shaft and the outside of the shaft. 

 
602.4.4 Type IV-HT. Type IV-HT (Heavy Timber) construction is that type of construction in which the 
exterior walls are of noncombustible materials and the interior building elements are of solid wood, 
laminated heavy timber or structural composite lumber (SCL), without concealed spaces. The minimum 
dimensions for permitted materials including solid timber, glued-laminated timber, structural composite 
lumber (SCL) and cross laminated timber (CLT) and details of Type IV construction shall comply with the 
provisions of this section and Section 2304.11. Exterior walls complying with Section 602.4.4.1 or 
602.4.4.2 shall be permitted. Interior walls and partitions not less than 1-hour fire resistance rating or 
heavy timber conforming with Section 2304.11.2.2 shall be permitted. 

 
Revise as follows: 

602.4.1602.4.4.1 Fire-retardant-treated wood in exterior walls. Fire-retardant-treated wood 
framing and sheathing complying with Section 2303.2 shall be permitted within exterior wall 
assemblies not less than 6 inches (152 mm) in thickness with a 2-hour rating or less. 

 
602.4.2602.4.4.2 Cross-laminated timber in exterior walls. Cross-laminated timber complying with 
Section 2303.1.4 shall be permitted within exterior wall assemblies not less than 6 inches (152 mm) 
in thickness with a 2-hour rating or less, provided the exterior surface of the cross-laminated timber 
is protected by one of the following: 

1. Fire-retardant-treated wood sheathing complying with Section 2303.2 and not less than 15/32 
inch (12 mm) thick; or 

2. Gypsum board not less than 1/2 inch (12.7 mm) thick; or 

3. A noncombustible material. 

 
602.4.3602.4.4.3 Exterior structural members. Where a horizontal separation of 20 feet (6096 mm) 
or more is provided, wood columns and arches conforming to heavy timber sizes complying with 
Section 2304.11 shall be permitted to be used externally. 

 
 

TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS) 

BUILDING 
ELEMENT 

TYPE I TYPE II TYPE III TYPE IV TYPE V 
A B A B A B A B C HT A B 

Primary 
structural 
framef (see 
Section 202) 

3a,b 2a,b 1b 0 1b 0 3a 2a 2a HT 1b 0 

Bearing walls 
Exteriore,f 
Interior 

 
3 
3a 

 
2 
2a 

 
1 
1 

 
0 
0 

 
2 
1 

 
2 
0 

 
3 
3 

 
2 
2 

 
2 
2 

 
2 

1/HT 

 
1 
1 

 
0 
0 
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Nonbearing 
walls and 
partitions 
Exterior 

See Table 602 

Nonbearing 
walls and 
partitions 
Interiord 

0 0 0 0 0 0 0 0 0 
See 

Section 
2304.11.2 

0 0 

Floor 
construction 
and 
associated 
secondary 
members (see 
Section 202) 

2 2 1 0 1 0 2 2 2 HT 1 0 

Roof 
construction 
and 
associated 
secondary 
members (see 
Section 202) 

1 ½b 1b,c 1b,c 0c 1b,c 0 1 ½ 1 1 HT 1b,c 0 

For SI: 1 foot = 304.8 mm. 
 

a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are 
permitted to be reduced by 1 hour where supporting a roof only. 

b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members in 
roof construction shall not be required, including protection of primary structural frame 
members, roof framing and decking where every part of the roof construction is 20 feet 
or more above any floor immediately below. Fire-retardant-treated wood members 
shall be allowed to be used for such unprotected members. 

c. In all occupancies, heavy timber complying with Section 2304.11 shall be allowed where 
a 1-hour or less fire-resistance rating is required. 

d. Not less than the fire-resistance rating required by other sections of this code. 
e. Not less than the fire-resistance rating based on fire separation distance (see Table 602). 
f. Not less than the fire-resistance rating as referenced in Section 704.10. 

 
 
 

TABLE 602 
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION 

DISTANCE a,d,g 

FIRE 
SEPARATION 
DISTANCE = X 
(feet) 

TYPE OF 
CONSTRUCTION 

OCCUPANCY 
GROUP He 

OCCUPANCY 
GROUP F-1, M, 
S-1f 

OCCUPANCY 
GROUP A, B, E, 
F-2, I, Ri, S-2, 
Uh 

X < 5b All 3 2 1 
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5 ≤ X < 10 IA, IV-A 
Others 

3 
2 

2 
1 

1 
1 

10 ≤ X < 30 IA, IB, IV-A, IV-B 
IIB, VB 
Others 

2 
1 
1 

1 
0 
1 

1c 
0 
1c 

X ≥ 30 All 0 0 0 
For SI: 1 foot = 304.8 mm. 
 

a. Load-bearing exterior walls shall also comply with the fire-resistance rating 
requirements of Table 601. 

b. See Section 706.1.1 for party walls. 
c. Open parking garages complying with Section 406 shall not be required to have a 

fire-resistance rating. 
d. The fire-resistance rating of an exterior wall is determined based upon the fire 

separation distance of the exterior wall and the story in which the wall is located. 
e. For special requirements for Group H occupancies, see Section 415.6. 
f. For special requirements for Group S aircraft hangers, see Section 412.3.1. 
g. Where Table 705.8 permits nonbearing exterior walls with unlimited area of 

unprotected openings, the required fire-resistance rating for the exterior walls is 0 
hours. 

h. For a building containing only a Group U occupancy private garage or carport, the 
exterior wall shall not be required to have a fire-resistance rating where the fire 
separation distance is 5 feet (1523 mm) or greater. 

i. For a Group R-3 building of Type II-B or Type V-B construction, the exterior wall shall 
not be required to have a fire-resistance rating where the fire separation distance is 
5 feet (1523 mm) or greater. 

 
 

CHAPTER 7 
FIRE AND SMOKE PROTECTION FEATURES 

 
Add new text as follows: 
703.8 Determination of noncombustible protection time contribution. The time, in minutes, 
contributed to the fire resistance rating by the noncombustible protection of mass timber building 
elements, components, or assemblies, shall be established through a comparison of assemblies tested 
using procedures set forth in ASTM E119 or UL263. The test assemblies shall be identical in construction, 
loading, and materials, other than the noncombustible protection. The two test assemblies shall be 
tested to the same criteria of structural failure with the following conditions: 

1. Test Assembly 1 shall be without protection. 

2. Test Assembly 2 shall include the representative noncombustible protection. The protection 
shall be fully defined in terms of configuration details, attachment details, joint sealing details, 
accessories and all other relevant details. 

 
 The noncombustible protection time contribution shall be determined by subtracting the fire 
resistance time, in minutes, of Test Assembly 1 from the fire resistance time, in minutes, of Test 
Assembly 2. 
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Add new text as follows: 
703.9 Sealing of adjacent mass timber elements. In buildings of Type IV-A, IV-B, and IV-C construction, 
sealant or adhesive shall be provided to resist the passage of air in the following locations: 

1. At abutting edges and intersections of mass timber building elements required to be fire-
resistance rated. 

2. At abutting intersections of mass timber building elements and building elements of other 
materials where both are required to be fire-resistance rated. 

 

 Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the requirements of 
ASTM D3498. 
 

Exception: Sealants or adhesives need not be provided where they are not a required component of 
a tested fire-resistance-rated assembly. 

 
Revise as follows: 
718.2.1 Fireblocking materials. Fireblocking shall consists of the following materials: 

1. Two-inch (51 mm) nominal lumber. 

2. Two thicknesses of 1-inch (25 mm) nominal lumber with broken lap joints. 

3. One thickness of 0.719-inch (18.3 mm) wood structural panels with joints backed by 0.719-inch 
(18.3 mm) wood structural panels. 

4. One thickness of 0.75-inch (19.1 mm) particleboard with joints backed by 0.75-inch (19 mm) 
particleboard. 

5. One-half-inch (12.7 mm) gypsum board. 

6. One-fourth-inch (6.4 mm) cement-based millboard. 

7. Batts or blankets of mineral wood, mineral fiber or other approved materials installed in such a 
manner as to be securely retained in place. 

8. Cellulose insulation installed as tested for the specific application. 

9. Mass timber complying with Section 2304.11. 

 
Add new text as follows: 
722.7 Fire resistance rating of mass timber. The required fire resistance of mass timber elements in 
Section 602.4 shall be determined in accordance with Section 703.2 or Section 703.3. The fire resistance 
rating of building elements shall be as required in Tables 601 and 602 and as specified elsewhere in this 
code. The fire resistance rating of the mass timber elements shall consist of the fire resistance of the 
unprotected element added to the protection time of the noncombustible protection. 
 

722.7.1 Minimum required protection. Where required by Sections 602.4.1 through 602.4.3, 
noncombustible protection shall be provided for mass timber building elements in accordance with 
Table 722.7.1(1). The rating, in minutes, contributed by the noncombustible protection of mass 
timber building elements, components, or assemblies, shall be established in accordance with 
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Section 703.8. The protection contributions indicated in Table 722.7.1(2) shall be deemed to comply 
with this requirement where installed and fastened in accordance with Section 722.7.2. 
 

TABLE 722.7.1(1) 
PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL 

REQUIRED FIRE-RESISTANCE RATING OF BUILDING 
ELEMENT PER TABLE 601 AND TABLE 602 (hours) 

MINIMUM PROTECTION REQUIRED FROM 
NONCOMBUSTIBLE PROTECTION (minutes) 

1 40 
2 80 
3 or more 120 

 
 

TABLE 722.7.1(2) 
PROTECTION PROVIDED BY NONCOMBUSTIBLE COVERING MATERIAL 

NONCOMBUSTIBLE PROTECTION PROTECTION CONTRIBUTION (minutes) 
1/2-inch Type X gypsum board 25 
5/8-inch Type X gypsum board 40 

 
722.7.2 Installation of gypsum board noncombustible protection. Gypsum board complying with 
Table 722.7.1(2) shall be installed in accordance with this section. 
 

722.7.2.1 Interior surfaces. Layers of Type X gypsum board serving as noncombustible 
protection for interior surfaces of wall and ceiling assemblies determined in accordance with 
Table 722.7.1(1) shall be installed in accordance with the following: 

1. Each layer shall be attached with Type S drywall screws of sufficient length to penetrate 
the mass timber at least 1-inch (25 mm) when driven flush with the paper surface of the 
gypsum board. 

Exception: The third layer, where determined necessary by Section 722.7, shall be 
permitted to be attached with 1-inch (25 mm) No. 6 Type S drywall screws to furring 
channels in accordance with AISI S220. 

2. Screws for attaching the base layer shall be 12 inches (305 mm) on center in both 
directions. 

3. Screws for each layer after the base layer shall be 12 inches (305 mm) on center in both 
directions and offset from the screws of the previous layers by 4 inches (102 mm) in 
both directions. 

4. All panel edges of any layer shall be offset 18 inches (457 mm) from those of the 
previous layer. 

5. All panel edges shall be attached with screws sized and offset as in Items 1 through 4 
and placed at least 1 inch (25 mm) but not more than 2 inches (51 mm) from the panel 
edge. 

6. All panels installed at wall-to-ceiling intersections shall be installed such that ceiling 
panels are installed first and the wall panels are installed after the ceiling panel has been 
installed and is fitted tight to the ceiling panel. Where multiple layers are required, each 
layer shall repeat this process. 
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7. All panels installed at a wall-to-wall intersection shall be installed such that the panels 
covering an exterior wall or a wall with a greater fire resistance rating shall be installed 
first and the panels covering the other wall shall be fitted tight to the panel covering the 
first wall. Where multiple layers are required, each layer shall repeat this process. 

8. Panel edges of the face layer shall be taped and finished with joint compound. Fastener 
heads shall be covered with joint compound. 

9. Panel edges protecting mass timber elements adjacent to unprotected mass timber 
elements in accordance with Section 602.4.2.2 shall be covered with 1 ¼-inch (32 mm) 
metal corner bead and finished with joint compound. 

 
722.7.2.2 Exterior surfaces. Layers of Type X gypsum board serving as noncombustible 
protection for the outside of the exterior mass timber walls determined in accordance with 
Table 722.7.1(1) shall be fastened 12 inches (305 mm) on center each way and 6 inches (152 
mm) on center at all joints or ends. All panel edges shall be attached with fasteners located at 
least 1 inch (25 mm) but not more than 2 inches (51 mm) from the panel edge. Fasteners shall 
comply with one of the following: 

1. Galvanized nails of minimum 12 gage with a 7/16-inch (11 mm) inch head of sufficient 
length to penetrate the mass timber a minimum of 1 inch (25 mm). 

2. Screws which comply with ASTM C1002 (Type S, W, or G) of sufficient length to 
penetrate the mass timber a minimum of 1 inch (25 mm). 

 
 
 

CHAPTER 17 
SPECIAL INSPECTIONS AND TESTS 

 
Add new text as follows: 
1705.5.3 Mass Timber construction. Special inspections of mass timber elements in Types IV-A, IV-B and 
IV-C construction shall be in accordance with Table 1705.5.3. 
 
Add new table as follows: 
 

TABLE 1705.5.3 
REQUIRED SPECIAL INSPECTION OF MASS TIMBER CONSTRUCTION 
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Add new text as follows: 
1705.19 Sealing of mass timber Periodic special inspections of sealants or adhesives shall be conducted 
where sealant or adhesive required by Section 703.9 is applied to mass timber building elements as 
designated in the approved construction documents. 
 
 

CHAPTER 23 
WOOD 

 
Add new text as follows: 
2304.10.1 Connection fire-resistance rating. Fire resistance ratings for connections in Type IV-A, IV-B, 
or IV-C construction shall be determined by one of the following: 

1. Testing in accordance with Section 703.2 where the connection is part of the fire resistance 
test. 

2. Engineering analysis that demonstrates that the temperature rise at any portion of the connection is 
limited to an average temperature rise of 250°F (139° C), and a maximum temperature rise of 325°F 
(181° C), for a time corresponding to the required fire resistance rating of the structural element 
being connected. For the purposes of this analysis,  the connection includes connectors, fasteners, 
and portions of wood members included in the structural design of the connection. 

 
 
 

CHAPTER 31 
SPECIAL CONSTRUCTION 

 
Revise as follows: 
3102.3 Type of construction. Noncombustible membrane structures shall be classified as Type II B 
construction. Noncombustible frame or cable-supported structures covered by an approved membrane 
in accordance with Section 3102.3.1 shall be classified as Type II B construction. Heavy timber frame-
supported structures covered by an approved membrane in accordance with Section 3102.3.1 shall be 
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classified as Type IV-HT construction. Other membrane structures shall be classified as Type V 
construction. 
 

Exception: Plastic less than 30 feet (9144 mm) above any floor used in greenhouses, where 
occupancy by the general public is not authorized, and for aquaculture pond covers is not required 
to meet the fire propagation performance criteria of Test Method 1 or Test Method 2, as 
appropriate, of NFPA 701. 
 

Revise as follows: 
3102.6.1.1 Membrane. A membrane meeting the fire propagation performance criteria of Test Method 
1 or Test Method 2, as appropriate, of NFPA 710 shall be permitted to be used as the roof or as a 
skylight on buildings of Type II B, III, IV-HT and V construction, provided that the membrane is not less 
than 20 feet (6096 mm) above and floor, balcony or gallery. 
 
 

CHAPTER 35 
REFERENCED STANDARDS 

 
Revise as follows: 

APA        APA – Engineered Wood Association 
         7011 South 19th Street 
         Tacoma WA 98466-7400 
       
ANSI/APA PRG 320 – 1719: Standard for Performance-rated Cross-laminated Timber 

   602.4, 2303.1.4 
 
 
Add new text as follows: 

ASTM       ASTM International 
         100 Barr Harbor Drive, P.O. Box C700 
         West Conshohocken PA 19428-2959
     
D3498—03(2011): Standard Specification for Adhesives for Field-Gluing Plywood to Lumber Framing 
for Floor Systems 

   703.9 
 
 

APPENDIX D 
FIRE DISTRICTS 

 
Revise as follows: 
D102.2.5 Structural fire rating. Walls, floors, roofs and their supporting structural members shall be not 
less than 1-hour fire-resistance-rated construction. 

Exceptions: 

1. Buildings of Type IV-HT construction. 
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2. Buildings equipped throughout with an automatic sprinkler system in accordance with 
Section 903.3.1.1. 

3. Automobile parking structures. 

4. Buildings surrounded on all sides by a permanently open space of not less than 30 feet 
(9144 mm). 

5. Partitions complying with Section 603.1, Item 11. 
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Proposal to incorporate the tall mass timber provisions of the 2021 International Fire Code (IFC) into 
the 2018 IFC by means of an appendix, for use in Georgia 
 
Add new text as follows: 

IFC APPENDIX O 
TALL WOOD BUILDINGS 

 
O101 

GENERAL 
 

O101.1 Purpose. The purpose of this appendix is to provide criteria for three new mass timber 
construction types: Type IV-A, Type IV-B, and Type IV-C. These building types expand the allowable use 
of mass timber construction to larger areas and greater heights than allowed for Type IV-HT 
construction. 
 
O101.2 Scope. The provisions in this appendix are in addition to or replace the sections in the 2018 
International Fire Code where Types IV-A, IV-B, and IV-C construction are used. Where building Types IV-
A, IV-B, or IV-C are not used, this appendix does not apply. 
 

O102 
AMENDMENTS TO THE 2018 INTERNATIONAL FIRE CODE 

 
CHAPTER 7 

FIRE AND SMOKE PROTECTION FEATURES 
 

Revise as follows: 
701.6 Owner’s responsibility. The owner shall maintain an inventory of all required fire-resistance-rated 
construction, construction installed to resist the passage of smoke and the construction included in 
Sections 703 through 707 and Section 602.4.1 and 602.4.2 of the International Building Code. Such 
construction shall be visually inspected by the owner annually and properly repaired, restored or 
replaced where damaged, altered, breached or penetrated. Records of inspections and repairs shall be 
maintained. Where concealed, such elements shall not be required to be visually inspected by the 
owner unless the concealed space is accessible by the removal or movement of a panel, access door, 
ceiling tile or similar movable entry to the space. 
 

 
CHAPTER 9 

FIRE PROTECTION AND LIFE SAFETY SYSTEMS 
 

Revise as follows: 
914.3.1.2 Water supply to required fire pumps. In all buildings that are more than 420 feet (128 m) in 
building height, and buildings of Type IV-A and IV-B construction that are more than 120 feet in building 
height, required fire pumps shall be supplied by connections to not fewer than two water mains located 
in different streets. Separate supply piping shall be provided between each connection to the water 
main and the pumps. Each connection and the supply piping between the connection and the pumps 
shall be sized to supply the flow and pressure required for the pumps to operate. 
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Exception: Two connections to the same main shall be permitted provided that the main is valved 
such that an interruption can be isolated so that the water supply will continue without interruption 
through not fewer than one of the connections. 
 

 
CHAPTER 33 

FIRE SAFETY DURING CONSTRUCTION AND DEMOLITION 
 

Add a new Section 3308.4 as follows (renumber current Sections 3308.4 through 3308.8 as 3308.5 
through 3308.9): 
3308.4 Fire safety requirements for buildings of Types IV-A, IV-B, and IV-C construction. Buildings of 
Types IV-A, IV-B, and IV-C construction designed to be greater than six stories above grade plane shall 
comply with the following requirements during construction unless otherwise approved by the fire code 
official. 

1. Standpipes shall be provided in accordance with Section 3313. 

2. A water supply for fire department operations, as approved by the fire code official and the fire 
chief. 

3. Where building construction exceeds six stories above grade plane and noncombustible 
protection is required by Section 602.4 of the International Building Code, at least one layer of 
noncombustible protection shall be installed on all building elements on floor levels, including 
mezzanines, more than four levels below active mass timber construction before additional 
floor levels can be erected. 

Exception: Shafts and vertical exit enclosures shall not be considered part of the active mass 
timber construction. 

4. Where building construction exceeds six stories above grade plane, required exterior wall 
coverings shall be installed on floor levels, including mezzanines, more than four levels below 
active mass timber construction before additional floor levels can be erected. 

Exception: Shafts and vertical exit enclosures shall not be considered part of the active mass 
timber construction. 
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Spray Foam Insulation and Subterranean Termite Inspection Issues 
 

As building performance requirements have steadily increased to provide lower energy 
consumption, reduced air leakage, improved moisture management and building durability, the 
use of Spray Polyurethane Foam Insulation, (SPF) has grown significantly. Spray Foam 
applications to the framing and foundation interface area (noted below) in crawl space and 
basement construction are creating serious issues for Georgia homeowners.     

These applications adversely impact Georgia homeowner’s ability to protect their homes from 
termite infestations. The proposed code change presented by the Georgia Structural Pest 
Control Commission (GA SPCC) only references the framing and foundation interface area 
pictured above and no other changes are being requested. 

Termites cause more than $5 billion in structural damage each year in the United States. As part 
of the termite management process, inspections are performed by trained personnel at various 
points in the termite management process. The Pest Management Industry is required to 
conduct inspections under an established regulatory framework, not simply industry standards. 
Inspections must be performed to identify termite infestations and determine necessary 
control procedures, as part of periodic, ongoing warranty/bond programs designed to detect 
and manage termite infestations (and re-infestations) as early as possible, and as part of real 
estate transfers (many state rules, all HUD/FHA guaranteed loans and many private lenders in 
most regions of the U.S.). Successful termite inspections to the framing and foundation 
interface are dependent on having visual access to identify evidence of infestation. 

Contrary to statements made by the Spray Foam Industry, there are currently no “viable” 
alternative methods or tools available to perform termite inspections through SPF (see 
attachment “A”: “Spray Polyurethane Foam / Termite Detection Demonstration Project” 
completed by Dr. Brian Forschler, University of Georgia, Athens GA). Additionally, visual 
inspections are required by some states and mortgage companies. A direct result of this issue 
has been that homeowners who retrofit their vented crawl spaces to unvented (semi-
conditioned) to improve energy and moisture management performance, may be put in a 
situation that their existing termite bonds or warrantees are cancelled. This is due to the fact 
that the spray foam was installed according to building code requirements, “to air seal and 
insulate” the framing and foundation interface, but covering this area with spray foam prevents 
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termite inspectors from detecting subterranean termite infestations. New construction, based 
on the current building codes for this area, have the same outcome, taking away the pest 
management industry’s ability to inspect this crucial area. A similar product and problem 
occurred in the 90’s with “Rigid Board Insulation”.  Many, homeowners throughout Georgia and 
the Southeast U.S. receive serious financial harm due to this product being applied incorrectly 
(Rigid Board Insulation (Dryvit) having contact with the ground) thus thousands of homeowners 
suffered due to termites having direct access into the home.  Fortunately, the codes were 
changed and Georgia consumers and all involved were better because of this code change.  
 

Georgia Building codes are one of a few states that 
require termite inspection gaps (no foam) at the top 
and bottom of the foundation walls, and leads the 
country for acknowledging the ability to conduct an 
inspection and determine termite activity coming up 
the  inside crawl space or basement foundation walls, 
which is paramount to protecting Georgia 
homeowners. 

 

Despite the well intentioned and useful code, the 
aforementioned interior foundation inspection gaps represent 
one of the few remaining areas conducive to termite 
inspection in modern construction. However, the current code 
does not, facilitate detecting termites that enter buildings 
through cracks in footings, foundation walls voids, mortar 
joints, exterior cladding over foundation or joints along 
adjacent concrete walkways, patios, or landscaping features.  

Visible inspection from inside the crawlspace and basement at 
the framing and foundation interface is the only remaining 
option to detect if termites have gained access to the 
structure.  

Allowing the framing and foundation interface to be covered 
with SPF is the easiest way for spray foam applicators to meet 
the current code requirements of air sealing and insulating in 
this area, but this practice is creating unnecessary liability for 
countless Georgia homeowners every day, who stand the 
chance of severe structural damage caused by termites because the home cannot be inspected 
in one of the most critical areas. Georgia homeowners may also be at risk when It comes time 
to sell the home, due to the inability to inspect the structure adequately for wood destroying 
organisms to satisfy potential buyers and lenders.  

Many discussions between pest management professionals and the Spray Polyurethane Foam 
Alliance (SPFA) have taken place over the past 3 years in an effort to work together to resolve 

Inspection gaps 
at top & 
bottom of 
foundation wall 

Spray Foam 

Termites 
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the concerns that raised about the application of spray foam in the framing and foundation 
interface. What has emerged from those discussions is one constant theme with the SPFA 
expressing a desire to have the ability to spray polyurethane foam with few to no limitations or 
liability.  The SPFA has identified a number of other stakeholders who need to find alternative 
solutions to circumvent any culpability for unintended consequences from their business 
model. SPFA has highlighted the need to cover the framing foundation interface in foam as 
integral to their desire to reduce energy loss and it is the pest management industry’s problem 
to resolve, with new technology, then the issue was a Georgia homeowner’s 
education/awareness problem, and now their latest proposal is to tell builders how to build a 
house. SPFA’s narrative continues to turn away from the spray foam issue at hand by 
recommending numerous alternatives that harm the Georgia consumer, homebuilders, the pest 
control industry, and others.  All this while allowing the SPFA industry to continue doing 
business as usual, in some cases, blowing and going with no future responsibility. 

The proposal the SPCC has put forward is not new, it is one of the accepted practices for air 
sealing and insulating the framing and foundation interface, currently being taught by 
SOUTHFACE INSTITUTE. Additionally, the GA Energy Code in the Residential Field Guide (page 
17) states, “the band area of a conditioned crawlspace must be air sealed and insulated. It is 
strongly recommended that the band area be insulated with a removable insulation product 
to provide access for pest control inspection”. 

We respectfully ask that the above stated code’s wording “strongly recommend” be considered 
as follows:  The band area (framing and foundation interface) of a conditioned crawlspace 
must be air sealed and insulated.  It is required to air seal with caulk or foam at the joints 
connecting the floor sheathing above and the top of the foundation and be insulated with a 
removable insulation product to provide access for pest control inspection, as seen on the 
Drawing below. 

Requiring that the framing & foundation interface area have removable insulation will offer the 
solution that allows Georgia’s consumers to have both, a much-needed termite 
guarantee/bond and be able to take advantage of all the benefits of an air sealed crawlspace.  

This SHOULD be the only solution allowed for protecting Georgia homeowners from additional 
liability from termite damage. We are asking for the committee’s support to prohibit the 
application of spray foam to cover the framing and foundation interface.  



Spray Polyurethane Foam / Termite Detection Demonstration Project 

(July – August 2019) 
 

Introduction 
 

The Demonstration Project described in this report was an attempt to gather information on the 

utility of identifying subterranean termite infestations in or on structural components covered 

with Spray Polyurethane Foam (SPF) insulation.  The project was conducted in a crawlspace 

with an active infestation of the dark southeastern subterranean termite, Reticultermes virginicus.  

The crawlspace had hollow-block foundation walls and piers with wood framing above that 

which served as the support for the rooms on the first floor of the structure.  Initial inspections 

were conducted on July 16, 2019 using visual search, moisture meters, infrared cameras, a laser 

thermometer and a microwave motion detector.  Five inspectors, identified herein by number (1-

5) each used a different approach.   Inspector #1 conducted a visual search in conjunction with a 

moisture meter; #2 used visual inspection and an infrared camera; #3 used visual inspection, a 

moisture meter and motion detector; #4, moisture meter, borescope and infrared camera; and #5 

used visual inspection, moisture meters and an infrared thermometer.  Inspectors were given one 

hour to examine the crawlspace and place laminated cards (red arrow) at locations where they 

identified termite activity.  The distribution of red arrows was recorded by photography after 

each inspection.   Inspectors then agreed to 6 locations where SPF insulation would be applied to 

the hollow-block foundation wall (two locations) and wooden structural members (four 

locations) in the crawlspace.  The application of SPF at each Location included half of the 

designated area covered using closed-cell (2-3 inches thick) and the other half open-cell (4-6 

inches thick) SPF. The following day, 17 July, the crawlspace was for a second time inspected 

by the same teams using the same equipment and the number and distribution of red arrows 

recorded for comparison with the previous inspections.  One month after SPF application, 15 

August, an additional inspection was conducted by all parties after which destructive sampling 

was conducted to verify the presence of live termites at all Locations examined in this 

demonstration project. 

 

Building: River Basin Center, School of Ecology, University of Georgia, Athens, GA 30602 

Areas Inspected: Crawlspace in the north east corner of the structure 

Site Description: The crawlspace measured 20X20X20X10-ft and was installed during a 

renovation of the building in 1999 (Figure 1).  The crawlspace was defined by hollow block 

walls approximately 7-ft high with wood framing for the floor with four hollow block piers and 

one metal pole as supports for the floor in the center of the space.  A vapor barrier was placed 

over the soil floor of the crawlspace on July15, 2019.    

 

 

 

 

 

 

 

 

 



Description of equipment used by inspector (number) and equipment (type, model):  

All inspectors had at least 20 years’ experience conducting termite inspections.  The firm that 

applied SPF has been in business for 5 years and has a A+ BBB rating. 

 

#1, Ryobi, E49MM01 resistance (surface with digital readout in %)) and Protimeter Mini 

(BLD2001) a pin-type (subsurface with light-up scale in 1% increments from 6-30) moisture 

meters  

 

#2, Infrared camera, FLIR E6  

 

#3, Termatrac T3i All Sensor 3-n-1 unit with the following functions, Radar Technology 

confirms movement, Moisture sensors both Direct & Relative using Omni-Directional 

Technology (digital readout in %) and Thermal Sensor showing changes in surface temperature.   

 

#4, Infrared camera, Protec IT 100; A moisture meter, Protimeter moisture meter system- 

logging MMS2 (digital readout in %) and a XLVU Videoprobe (a flexible borescope), Baker 

Hughes Co. 

  

#5, Infrared thermometer, General IRT207, and two moisture meters; Tramex moisture 

encounter resistance (surface, range in 1% increments on a graph from 10-20%) and Delmhorst 

Instrument Co. PC-3 pin-type (subsurface, range in 2% increments that light-up display 

measuring from 8-30%). 

 

Initial Inspection notes, 16 July:  

The wooden structural members - joist header, sill plate, joists and cross beams - in the 

crawlspace provided numerous locations where visual evidence of subterranean termite 

infestation was clear and obvious.  There also were 10 areas with subterranean termite shelter 

tubes on the exterior surface of the concrete block foundation. 

 

All 5 inspectors collectively placed 38 red arrows in the crawlspace during the initial inspection 

in the area adjacent to the entryway along 40 feet of foundation wall from the southeast corner to 

the northwest corner of the crawlspace (Locations 0, 15, 20, 30 and 35 38).  The range of arrows 

placed per inspector was 3 to 14 (Table 2). 

 

Surface temperatures on all substrates – block or wood – did not vary more than 0.9 degrees 

Celsius (1.6 degrees Fahrenheit) between any of the surfaces in the crawlspace with no pattern 

related to signs of termite activity. The Flir IR camera identified 1 area of termite activity on 

wood (Location 15) (Photograph 2) and 2 other termite-activity areas were associated with 

shelter tubes at Locations 0 & 40.  

 

The moisture readings obtained on the wooden floor joists, headers and sill plates indicated 

elevated moisture in all the wood in the crawlspace.  Depending on the type of meter and 

location readings ranged from 18-30% wood moisture using resistance (surface) meters to 20-

30% wood moisture using a meter with insertion pins (subsurface). The resistance/surface 

moisture meters provided readings of 20-50% when placed on the surface of the cinder block 



foundation while one pin-type meter registered 100% on the block when pins were placed 

against the surface of that material.   

 

The Termatrac T3i microwave motion detector identified notable movement in the shelter tubes 

at locations 0 and 20 as well as in the beams and sill plate at locations 5 and 15 but not 25 or 30.  

No live termites were observed at any location despite destructively sampling a 1-2 inch section 

of shelter tube at locations 0, 20 and 40 (Location 40 was on the north wall but not indicated in 

Figure 1).  There was no destructive sampling of any of the wood supports on this inspection. 

 

SPF foam was applied to the shelter tubes at locations 0 and 20 and on the sill, joist header and 

beams at locations 5, 15, 25 and 30 (Photograph 1; Figure 1).  Two types of SPF were applied at 

each location, closed cell SPF at 2-3 inches and open cell SPF at 6-8 inches thick. 

 

 

Inspection notes after SPF application; 17 July:  

The number of red arrows placed on the exposed wood by all 5 inspectors was 39 the day after 

SPF application (Table 2). None of the visual inspections provided evidence of termite activity 

on the SPF (Table 2). The only device that detected termites through the SPF was the Termatrac 

T3i microwave motion detector which identified 6 locations (red arrows placed) on the SPF 

(Table 2). The Termatrac T3i identified movement in shelter tubes at 5 areas including Locations 

0 and 20 as well as the beams and sill plate at Locations 5, 15 and 30… but not 25 (Table 1 & 2).   

 

Surface temperatures on the block wall and structural lumber varied by 1.9 degrees Celsius (3.6  

0F) and on foam by 0.9 degrees Celsius with no pattern related to signs of termite activity (Table 

1). There were no areas of termite activity identified by the IR cameras on SPF or exposed wood 

or block. 

 

Moisture readings obtained on the foundation wall, floor joists, headers and sill wood provided 

the same range of values, by device, measured on inspections conducted the previous day, July 

16 (Table 1).  Moisture readings on the SPF surface with resistance meters was zero while the 

pin meters ranged from 2-4% on the surface but registered 0-8% when pins were inserted into 

either the open- or closed-cell foam.  The Termatrac T3i measures of moisture on foam varied 

from 4-11% with no identifiable pattern related to areas of termite activity.   

 

No live termites were observed at any location and the sections of shelter tubes at locations 0, 20 

and 40 that were broken during the previous inspection, on day earlier, had not been repaired.  

There was no destructive sampling on this inspection. 

 

Inspection notes one-month after SPF application; 15 August: 

Inspections aimed at determining termite activity were not recorded during the August visit to 

the crawlspace due to time constraints and the assumption that those results would be similar to 

the previous two inspections. Initial visual inspections did not reveal signs of termite activity on 

the foam but as SPF removal progressed (Photograph 3) it was observed that one area of closed 

cell foam (at Location 5) on the interface of the sill plate and foundation wall showed signs of 

termite activity (Photograph 4).  When SPF was removed from the block covering the shelter 

tubes at locations 0 and 20 there were live termites in the shelter tubes but no evidence of 



termites leaving the shelter tubes and entering the foam.  Termites did, however, tunnel into the 

foam on the beams, joist header and sill at locations 5 and 15 and but not areas 25 or 30 

(Photograph 3).  There were hundreds of live termites in the foam removed from the 

aforementioned areas and live termites also were observed in the sill and beams at areas 5 and 15 

by destructive sampling and with the borescope (Photograph 5).   

  

Surface temperatures on wood varied by 1.9 degrees Celsius and on foam 0.9 degrees Celsius 

with no pattern related to signs of termite activity (Table 1). 

 

The range of moisture readings on wood were within the range of values from one month earlier 

for each of the different devices.  The one exception was the Termatrac readings that were, 

across all locations, higher than in the previous month.  The moisture readings on the block were 

essentially within the same range within a device but showed more variability compared to the 

previous month with the Termatrac T3i and Delmhorst being higher while the Tramex provided 

lower values. All devices recorded significantly higher wood moisture content in the joists and 

joist header that had been under the SPF except the Termatrac which provided lower wood 

moisture content in those areas (Table 1). 

 

Moisture readings were taken on the area of visible termite activity in the SPF at location 15 and 

the only device that provided a different reading was the Termatrac T3i that showed 9-15% on 

the foam next to the area of visible activity and 17-23% on top of that location (Photograph 6). 

 

In addition, we used a XLVU Videoprobe borescope to verify termite activity in the wood 

behind Loctions 5 and 15 as well as demonstrate that this device could also distinguish between 

infested and not-infested foam (Photograph 5). 

 

Summary: 
 

This SPF/termite-detection demonstration aimed to examine the ability of pest management 

professionals, experienced in termite inspections, to identify an active termite infestation in the 

same crawlspace before and after application of SPF insulation.  The site was a crawlspace with 

a moisture problem as evidenced by the wood % moisture recorded with all moisture meters used 

by the inspectors (Table 1).   

 

The results from the visual inspections included the obvious, intuitive, observation that visual 

inspection was prevented following application of SPF to either the wood or hollow cinderblock 

construction materials (Table 2).  Visual inspections are subjective, and inevitability, grounded 

in the experience of the individual inspector and circumstances at the time and place of the 

inspection.  This point is evident in the summary of the number of red arrows placed by each 

inspector on the first two inspection dates (Table 2).  The number of points identified (with red 

arrows) using visual search between inspectors indicating evidence of termite activity clearly 

underscores the aforementioned subjectivity.  The fact that three experienced termite inspectors 

went to the same crawlspace and identify three different number of ‘active locations’ indicates 

the experiential nature of reporting termite activity using visual inspection.  The number of 

different locations identified by each inspector could have been a result of the fact that evidence 

of termite activity was widespread in that crawlspace (Photographs 1 & 2). The purpose of an 



inspection is typically to justify an intervention and one inspector could have placed 3 arrows in 

an area (split hairs) where the next inspector would have placed 1 because those locations all 

indicated need for intervention within a section of sill or joist.   

 

Temperature readings taken on the surfaces in the crawlspace displayed surprising similarity 

regardless of substrate with never more than a +2 degrees Celsius difference between the wood, 

block or foam surface temperatures (Table 1).  The fact that those temperature differences were 

within the range of detection for both IR cameras used in this demonstration and it is therefore 

not surprising those devices were not able to detect the presence of termites with or without a 

covering of SPF. 

 

An equally interesting, but less obvious, result involved the moisture meters which provided a 

wide range of values at the same locations (Table 1) indicative of the relative nature of 

measurements taken by these instruments, depending on the device and technology used to 

translate electrical conductivity to a number representing percent moisture.  All moisture meters 

with the exception of the Termatrac T3i were consistent with the surface-type meters generally 

providing no readings on the foam surface while the pin-type moisture meters provided low 

readings (0-8% moisture) when inserted into the foam.  The Termatrac T3i moisture readings 

ranged from 4-11% the day after SPF application to 0-26% one month later (Table 1).   

 

The conclusion we were able to reach, given the parameters that defined this demonstration 

project is that the devices employed by the participants were unable to identify any consistent 

indication of termite infestation on the wood or block and certainly not through the SPF 

insulation.  Additional research under varying conditions should be conducted to see how these 

same or other termite detection devices perform. The Termatrac T3i was the only device to 

provide moisture readings (17-23%) on the area of closed cell SPF with visual confirmation of 

termite activity that was different from the surrounding foam (14-15%) (Photograph 6). 

 

The Termatrac T3i using the microwave motion detector provided evidence of termite activity 

with and without the foam (Table 1).  Confirmation of termite activity was confined to the last 

(August) inspections when destructive sampling was conducted.  There were no live termites 

found during the July inspections when shelter tubes at Locations 0 & 20% were broken nor 

where those sections of shelter tube repaired (after SPF application) the following day.  

However, one month after SPF application (August inspection) thousands of termites were 

observed in the foam and in pieces of wood destructively sampled with a chisel and the 

borescope as well as in shelter tubes at Locations 0 & 20 (Photographs 3- 5).  Destructive 

sampling using the borescope provided evidence that by drilling ¼-inch holes into SPF one can 

determine if termites are present (Photograph 5). 

 

Postscript and Conclusions: 
 

Renovation of the crawlspace used in this demonstration began on 6 September 2019.  The sill 

plate, joist header, floor joists and flooring were removed from the foundation walls above the 

crawlspace entry and halfway down the length of the southern-most wall of the crawl.  The 

renovation exposed the foundation wall behind the joist header and sill plate above Locations 0, 

and 5 mentioned in the report.  An examination of the exposed elements of the foundation 



provided substantial evidence that this infestation was initiated in the sill and joist headers in the 

southeast corner of the crawlspace.  The amount of termite feeding activity observed in the joist 

header, sill and floor joists (Photograph Supplement 1) in that area displayed a pattern showing 

more wood removed from structural lumber closer to the SE corner of the crawlspace. 

 

Subterranean termite structural infestations can be influenced by numerous factors including the 

construction practices employed – especially the elements of the foundation - as well as the 

surrounding landscape. This particular infestation was most likely exacerbated by the limited 

potential for air exchange in the crawlspace.  This  300 square-ft section of the structure 

contained two vents (12 X 8-in.), both in the north wall, coupled with no vapor barrier on the dirt 

floor of the space (it should be noted that during the September renovations it was discovered 

that there was a concrete slab floor in the crawlspace… under about 4 inches of soil).  The 

higher- than-normal % wood moisture (The author defines ‘normal’ structural lumber % 

moisture to be 9-12% for this part of North Georgia) in the lumber of the crawlspace measured 

using moisture meters affirmed this point as did the observations of mold made by all inspectors 

conducting a visual search. 

 

Inspection of any structure for subterranean termite activity is essentially a snap-shot in time of 

conditions observed during a site visit and the information recorded during this demonstration 

illustrates that point.  The findings reported from a termite inspection are influenced by a number 

of factors including the type of equipment employed during the inspection. The variability 

reported within a single technique or piece of equipment between inspection dates shows that 

termite inspections can agree on the presence of termite activity although the data used to come 

to that conclusion might be disparate.   

 

A visual inspection was sufficient to identify signs of a termite infestation and moisture 

management issues in this crawlspace. Verification of an active termite infestation and moisture 

problems required additional techniques and equipment. The industry standard of a visual 

inspection along with probing and sounding (i.e. destructive sampling) to verify an active 

infestation was not conducted until the third (August) inspection. The various moisture meters, 

indicated on the first and subsequent inspections, conditions of elevated wood moisture which 

would be conducive to maintaining a subterranean termite infestation.  However, the moisture 

meters alone could not verify areas of active termite infestation. The technique employed (as per 

the protocol requirement of minimal disturbance) to verify termite activity during the first 

inspection – a visual inspection after exposing a small section of several of the numerous shelter 

tubes in this crawlspace - did not provide evidence of active termites.  Subterranean termite 

activity was only confirmed during the August inspection using destructive sampling. 

 

There were two non-destructive termite inspection technologies used during the inspections.  The 

homogeneity of surface temperatures on all the substrates (wood, block or SPF) did not allow for 

a clear, definitive identification of termite activity using an IR camera. The Termatrac T3i 

microwave motion detector did indicate an active infestation at a number of Locations on all 

three inspections on all substrates examined – shelter tube on hollow block, structural wood, and 

SPF.  Those indications of activity were verified during the August destructive sampling 

inspection. 

 



The veracity of using visual inspection along with probing to identify an active subterranean 

termite structural infestation was confirmed by this demonstration project.  The project also 

illustrated that SPF foam applied to structural lumber prevented a visual inspection of termite 

activity.  The utility of moisture meters and IR cameras in identifying termite activity with or 

without SPF was not confirmed.  The microwave motion detection device, Termatrac T3i, 

demonstrated the ability to detect termite activity in structural lumber with and without a 

covering of SPF.  There are, however, practical limitations to conducting a termite inspection 

using the Termatrac T3i because it can detect motion in a relatively small (4 inches squared) 

area.  Restricting the collection of termite inspection data to the scale of 4 inches2 would require 

hours to complete a full inspection of the 300 ft2 crawlspace used in this demonstration.  The 

utility of using a device with such a small inspection ‘window’ complicates conducting a full 

termite inspection due, in part, to the increased time spent on site.  
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Figure 1.  Diagram of the crawlspace from the building floor plan with blue lines delimiting the 

interior foundation walls that define the crawl, green lines approximate distances (in feet) of the 

crawlspace foundation and the red line indicates the location of doorway providing access to the 

crawlspace.  The Location numbers discussed in the report are posted in white boxes in red font 

with Locations O and 20 on the hollow block wall in the south east and southwest corners, 

respectively, and Locations 5, 15, 25, and 30 on the joists and joist headers on the south and west 

walls, respectively. 
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Photograph 1. Images of the locations discussed in the report where SPF was applied.  

A. Locations 0 (not identified with a number; in the corner) and 5. 

B. Locations 15, 20, 25, 30. 

A. 

 
 

B. 

 
 

 



Photograph 2. Image of the IR camera screen (Flir E6) indicating an area determined to show 

termite activity during the first inspection (July, 17) and a visual image of the same area 

indicated by the red box (right). 

 
 

 

Photograph 3. Images of termite activity in the SPF observed during the August inspection from 

the joists and joist header by Location 5. 

 



 

Picture 4. Images of the area in the SPF at Location 5 that provided visible evidence of termite 

activity on surface of SPF… left (outlined by the red box) and that same area exposed during 

foam removal.  

 
 

 
Photograph 5. Images from the borescope showing SPF without (left) and with (right) termite activity. 

 
 

 

 



 

Photograph 6. Image of the Termatrac T3i percent moisture readings on closed-cell foam at 

Location 5 on the block in an area with (left) and without (right) termite activity.   

 
 

 



Table 1.  The record of data collected in the crawlspace by date, instrument and location.  A 

single number indicates the 2-3 readings within 1-ft2 were consistent while a range is a record of 

the high and low reading for that instrument at that location.  NA indicates “Not Applicable”.   

 

A. Readings taken July 16, 2019 prior to application of foam. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst NA 26 NA 20 NA 20 

Protimeter NA 30 NA 20 NA 24 

Protimeter 2 NA 100 NA 18-20 NA 25-30 

Tramex NA 20+ NA 20+ NA 20+ 

Ryobi NA 50 NA 30 NA 22 
Termatrac T3i NA 25-26 NA 19 NA 25 

       
Laser temp 
oC 

NA 27.2 NA 26.6 NA 26.5 

Termatrac T3i 

motion 

detector 

Termatrac found movement on 

tube but no live termites seen in 

small section of broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst NA 20 NA 20 NA 20 

Protimeter NA 17 NA 22 NA 24 

Protimeter 2 NA 100 NA 18-20 NA 25-30 

Tramex NA 20+ NA 20+ NA 20+ 

Ryobi NA 33 NA 26 NA 34 
Termatrac T3i NA 25 NA 18 NA 24 

       
Laser temp 
oC 

NA 26.3 NA 26.8 NA 26.4 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

B. Readings taken July 17, 2019 one day after application of foam. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF w/o SPF  On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 26 0 20 0 20 

Protimeter 1 100 2-4 19-22 0-2 24 

Protimeter 2 4-6 68 4-6 18-20 4-6 17-20 

tramex 0 20+ 0 20+ 0 20+ 

Ryobi 0 50 0 30 0 22 
Termatrac T3i 4-11 25-26 4-11 19 4-11 25 

       
Laser temp 
oC 

26.7 25.9 26.4 26.8 26.5 26.4 

Termatrac T3i 

motion 

detection 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

Termatrac found 

movement but no live 

termites seen, no 

destructive sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 20 0 20 0 20 

Protimeter 3-6 17 3-6 22 3-6 24 

Protimeter 2 4 100 4-8 18 4-8 25-30 

tramex 0 20+ 0 20+ 0 20+ 

Ryobi 0 33 0 26 0 34 
Termatrac T3i 4-11 25 4-11 18 4-11 24 

       
Laser temp 
oC 

26.5 26.4 26.5 26.5 26.4 26.5 

Termatrac T3i 

motion 

detection 

Termatrac found movement 

on tube but no live termites 

seen in small section of 

broken tube 

Termatrac found 

movement but no live 

termites seen, no 

destructive sampling 

Termatrac found movement 

but no live termites seen, no 

destructive sampling 

 

 

 

 

 

 

 

 

 



 

 

 

 

C.  Readings taken August 15, 2019 one month after application of 

foam prior to foam removal. 
 Location Zero  

(on block) 

Location 5  

(on wood beam) 

Location 5 

(on wood sill) 

Meter type On SPF  w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 30+ 0 20 0 24 

Protimeter 0 14-17 2 20 0 24 

tramex 0 17.5 0 20+ 0 20+ 

Ryobi 8-16 33 12 26 14 34 
Termatrac T3i 14-20 30+ 7-26 30+ 12-20 30+  

       
Laser temp 
oC 

26.5-27 26.7 27.8 28.2 27.1 27.4 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

through foam and on tube.  

Live termites seen during 

destructive sampling 

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling  

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling 

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type On SPF w/o SPF On SPF w/o SPF On SPF w/o SPF 

Delmhorst 0 24 0 20 0 24 

Protimeter 0 15-18 0 20 0 22 

tramex 0 18 0 20+ 0 20+ 

Ryobi 0 51 16 24 0 32-34 
Termatrac T3i 9-15 30+ 0-16 30+ 14 30+ 

       
Laser temp 
oC 

27/26.5 27.3 26.9 26.8 27 26.3 

Termatrac T3i 

motion 

detector 

Termatrac found movement 

through foam and on tube. Live 

termites seen during destructive 

sampling 

Termatrac found movement 

through foam. Live termites 

seen during destructive 

sampling 

Termatrac found movement 

through foam. Live 

termites seen during 

destructive sampling 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

D. Readings taken August 15, 2019 one month after application and 

after SPF removal. 
 Location Zero  

(on block) 

Location 5 

(on wood beam) 

Location 5 

(on wood sill) 

Meter type under SPF w/o SPF under SPF w/o SPF under SPF w/o SPF 

Delmhorst NA 30+ 28 20 30+ 24 

Protimeter NA 14-17 32 20 30 24 

tramex NA 17.5 20+ 20+ 20+ 20+ 

Ryobi NA 33 100 26 100 34 
Termatrac T3i NA 29-30+ 18 28-30+ 23 30+ 

       
Laser temp 
oC 

NA 26.7 27.4 28.2 26.8 27.4 

    

 

 Location 20 

(on block) 

Location 15  

(on wood beam) 

Location 15 

(on wood sill) 

Meter type under SPF w/o SPF under SPF w/o SPF under SPF w/o SPF 

Delmhorst NA 24 28 20 30+ 24 

Protimeter NA 15-18 28 22 50 24 

tramex NA 18 20+ 20+ 20+ 20+ 

Ryobi NA 51 100 24 100 32-34 
Termatrac T3i NA 30+ 27 30+ 25 30+ 

       
Laser temp 
oC 

NA 27.3 26.3 26.8 26.2 26.3 

    

 
 
 
 
 
 
 
 
 
 
 



 
 
 
Table 2.  Summary of locations (indicated by placement of ‘red arrows’) associated with 

observation of termite activity by inspection date and inspector/method. 

 
 

Device/method used to 

identify termite activity 

by Inspector 

 Number of red arrows (signs of termite activity) 

July 16 
Before SPF application 

July 17 

             No SPF                          On SPF 

 

Visual;  

Inspector #1 

14 14 0 

 

Visual/ IR Camera; 

Inspector #2 

3 0 0 

 

Termatrac T3i;  

Inspector #3 

6 11 6 

 

Visual;  

Inspector #4 

5 5 0 

 

Visual;  

Inspector #5 

10 9 0 

 
 
 
 
 
 
 



Appendix 1. 
Photograph 1. Images taken during the September 6th, 2019 renovations showing the termite 
activity, by the red arrows, along the block foundation wall behind the joist header in the 
southeast corner of crawlspace at locations 0 and 5. The infestation likely accessed the 
structural lumber from the expansion joint between the slab and block wall (green arrow). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Photograph 2. Pictures of the floor joists between Locations 10 & 15 exposed during 
renovations conducted 6 September 2019.  Pictures of each joist are arranged, left-to-right, by 
proximity to the joist header (on the left in this image) along the south wall of the crawlspace. 
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• Covers products rated less than 
600 Volts.
•  Does not include requirements 


for the use of  
A2 and A3 (flammable) 
refrigerants.


Existing products  impacted by, but do not yet comply with 
the new Electric Heat Back-up Protection requirements or 
the Ultraviolet Light (UV) requirements noted in UL 1995, 


5th edition must be evaluated for compliance 


DECEMBER


2018
UL 60335-2-40 3rd edition is out for ballot. 


This edition contains A2L refrigerant specific 
requirements. The scope now aligns with UL 1995


Currently, manufacturers may have UL 1995 Certified products 
evaluated to UL 60335-2-40. UL 1995 will remain a valid 
certification standard through January 1, 2024, when it will be 
effectively obsoleted. At that time, UL 1995 will no longer be 
used to certify new products.  


JULY 15


2015
UL 1995, 5th edition published 
The 5th Edition covers all products.. 


SEPTEMBER 15


2017
UL 60335-2-40, 2nd edition published  
•  Includes requirements for air-conditioners rated 


up to 15kV, partial units, and revised electric heat 
requirements.


•  Includes requirements for the use of A2 and A3 
(flammable) refrigerants.  


UL and the UL logo are trademarks of UL LLC © 2019


All products shall comply with UL 
60335-2-40 3rd edition by January 1, 
2024. Today, products may be listed 
to either UL 1995 or UL 60355-2-40. 
However, with minimum equipment 
efficiency changes scheduled for 2023 
and 2024, coupled with Low GWP 
refrigerant requirements expected in 
several states, all equipment within 
the scope of UL 1995 shall be retested 
to the requirements in the 3rd edition 
UL 60335-2-40


FEBRUARY 6


2019
60335-2-40 ballot closes







Referenced
ASHRAE 15-2019                                                                                                                               1101.6,
1105.8, 1108.1
ASHRAE 34-2019                                                                                                                               202,
1102.2.1, 1103.1
UL 1995-2015                                                                                                                                     908.1,
911.1, 918.1, 918.2, 1101.2
UL/CSA 60335-2-40-17*                                                                                                                    908.1,
916.1, 918.1, 918.2
UL/CSA 60335-2-89-17                                                                                                                    1101.2

The reason given during IMC 2021 development was that UL/CSA 60335-2-40-2019 standard
had not been published yet, so they couldn’t update the reference to this standard (published
in Nov 2019)

 
 
Current GA 2020 IRC                                                                                                                       Sections
Referenced
NMX-J-521/2-40-ANCE-2014-CAN/CSA-22.2 No. 60335-2-40-12/UL 60335-2-40                   M1403.1,
M1412.1, M1413.1
ASHRAE 34-2016                                                                                                                                 M1411.1
CAN/CSA/C22.2 No. 60335-2-40-2012                                                                                            M1403.1,
M1412.1, M1413.1
UL 1995-2011                                                                                                                                     M1402.1,
M1403.1, M1407.1, M1412.1, M1413.1, M2006.1
UL/CSA/ANCE 60335-2-40-2012                                                                                                      M1402.1,
M1412.1, M1413.1
 
Proposed GA IRC Amendments                                                                                                                
Sections Referenced
NMX-J-521/2-40-ANCE-2014-CAN/CSA-22.2 No. 60335-2-40-12/UL 60335-2-40                   M1403.1,
M1412.1, M1413.1
ASHRAE 34-2016 2019                                                                                                                       M1411.1
CAN/CSA/C22.2 No. 60335-2-40-2012 2019                                                                                  M1402.1,
M1403.1, M1412.1, M1413.1, M2006.1
UL 1995-2011 2015                                                                                                                            M1402.1,
M1403.1, M1407.1, M1412.1, M1413.1, M2006.1
UL/CSA/ANCE 60335-2-40-2012  2019                                                                                           M1402.1,
M1403.1, M1412.1, M1413.1, M2006.1
 
Current GA 2020 IMC                                                                                                                     Sections
Referenced
ASHRAE 15-2016                                                                                                                               1105.3,
1106.6, 1106.7
ASHRAE 34-2016                                                                                                                               202,
1102.2.1, 1103.1



UL 1995-2011                                                                                                                                     908.1,
911.1, 918.1, 918.2, 1101.2
 
Proposed GA IMC Amendments                                                                                               Sections
Referenced
ASHRAE 15-2016 2019                                                                                                                    1105.3,
1106.6, 1106.7
ASHRAE 34-2016 2019                                                                                                                    202,
1102.2.1, 1103.1
CSA C22.2 No. 60335-2-40-2019                                                                                                  9081., 918.1,
918.2, 1101.2
UL 1995-2011 2015                                                                                                                          908.1,
911.1, 918.1, 918.2, 1101.2
UL 60335-2-40-2019                                                                                                                         9081.,
911.1, 918.1, 918.2, 1101.2
 
2020 FL Residential Code                                                                                                             Sections
Referenced
ASHRAE 34-2019                                                                                                                               M1411.1
UL/CSA 60335-2-40-2019                                                                                                               M1403.1,
M1412.1, M1413.1
UL 1995-2015                                                                                                                                     M1402.1,
M1403.1, M1407.1, M1412.1, M1413.1
 
2020 FL Mechanical Code                                                                                                            Sections
Referenced
ASHRAE 15-2019                                                                                                                               1101.6,
1105.8, 1108.1
ASHRAE 34-2019                                                                                                                               202,
1102.2.1, 1103.1
UL 1995-2015                                                                                                                                     908.1,
911.1, 918.1, 918.2, 1101.2
UL/CSA 60335-2-40-2019                                                                                                              
 
 
2018 WA State Residential Code                                                                                              Sections
Referenced
ASHRAE 34-2019                                                                                                                           M1411.1
CAN/CSA/C22.2 No. 60335-2-40-2019                                                                                      M1403.1,
M1412.1, M1413.1
UL 1995-2011                                                                                                                                M1402.1,
M1403.1, M1407.1, M1412.1, M1413.1, M2006.1
UL/CSA/ANCE 60335-2-40-2019                                                                                                 M1403.1,
M1412.1, M1413.1
 



2018 WA State Mechanical Code                                                                                              Sections
Referenced
ASHRAE 15-2019                                                                                                                               1101.6,
1105.8, 1108.1  
ASHRAE 34-2019                                                                                                                               202,
1102.2.1, 1103.1
UL 1995-2011                                                                                                                                     9081.,
911.1, 918.1, 918.2, 1101.2
 
Proposals have been submitted to ICC for updates to the 2024 IRC in the 2024 Code Cycle as follows:
2024 IRC
NMX-J-521/2-40-2014/CAN/CSA-22.2 No. 60335-2-40-12/UL 6-335-2-40                               M1403.1,
M1412.1, M1413.1
ASHRAE 34-2019                                                                                                                               M1411.1
CAN/CSA/C22.2 No. 60335-2-40-2012 2019                                                                                  M1403.1,
M1412.1, M1413.1
UL 1995-2015                                                                                                                                     M1402.1,
M1403.1, M1407.1, M1412.1, M1413.1, M2006.1
UL/CSA/ANCE 60335-2-40-2012  2019                                                                                           M1402.1,
M1403.1, M1412.1, M1413.1, M2006.1
 
Proposals have been submitted to ICC for updates to the2024 IMC in the 2024 Code Cycle as follows:
2024 IMC
ASHRAE 15-2019                                                                                                                               1101.6,
1105.8, 1108.1
ASHRAE 34-2019                                                                                                                               202,
1102.2.1, 1103.1
UL 1995-2015                                                                                                                                     908.1,
911.1, 918.1, 918.2, 1101.2
UL/CSA 60335-2-40-17 2019                                                                                                            908.1,
916.1, 918.1, 918.2
UL/CSA 60335-2-89-17 2019                                                                                                            1101.2
 
Attached is the UL Roadmap document that I discussed also.
 
The link to the webinar that I referenced is https://www.youtube.com/watch?
v=PSqGp4ai4jY&feature=youtu.be
 
Please let me know if you have need for any more information.
 
Regards,
 
Robert
 
Robert Glass

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DPSqGp4ai4jY%26feature%3Dyoutu.be&data=04%7C01%7CJim.Reynolds%40dca.ga.gov%7Cfb031eccb24546c7eced08d8d854b6c6%7Cdc9db449fad64fcd899014394088d4ec%7C1%7C0%7C637497205728148936%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=KWt7GhwtS%2B0Y7bHn9gI4pa0Ffu6pxyvoJ0awF2qx0tc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DPSqGp4ai4jY%26feature%3Dyoutu.be&data=04%7C01%7CJim.Reynolds%40dca.ga.gov%7Cfb031eccb24546c7eced08d8d854b6c6%7Cdc9db449fad64fcd899014394088d4ec%7C1%7C0%7C637497205728148936%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=KWt7GhwtS%2B0Y7bHn9gI4pa0Ffu6pxyvoJ0awF2qx0tc%3D&reserved=0


Manager, State Regulatory Affairs
Goodman Manufacturing Company, L.P.
A member of Daikin group

12680 Lock 15 Road
Tuscaloosa, AL  35406
205-759-9638 office
205-860-0551 cell
 
 
 



                         
 

 

 

April 5, 2021 

 

Joel Rodriquez 

Chairman 

2022 Energy, Residential and Building Amendments Subcommittee 
State Code Advisory Council 

Georgia Department of Community Affairs  

60 Executive Park South, NE 

Atlanta, GA 30329 

 
RE: Changes to Termite Protection Requirements (IRC R318 and R402.2.11) 

 

The American Chemistry Council’s Center for the Polyurethanes Industry Spray Foam Coalition1 and the 

Spray Polyurethane Foam Alliance2 (collectively, the spray foam industry) appreciate the opportunity to 

provide additional background on the proposed changes to IRC sections R318 and R402.2.11 to the 
Energy, Residential and Building Amendments Subcommittee (Subcommittee). 

 

Background: 

Builders can implement strategies to reduce risk of termite infestations, but full prevention is not feasible. 

The Subcommittee should focus on termite strategies that increase the opportunity to visually identify 

termite infestation before significant damage occurs. The spray foam industry is striving to take a truly 
pro-active and “integrated” pest management approach which recognizes in heavy termite infestation 

probability areas that no one measure is sufficient. We believe the Subcommittee must consider an 

approach that implements multiple measures to avoid and mitigate serious termite infestations. 

 

The use of spray foam, and other high-performance insulation products, on the framing foundation 
interface (FFI) can positively impact energy efficiency, structural resilience, and moisture control. 

Despite concerns that multi-purpose, energy efficient products cannot work with traditional pest control 

methods, the spray foam industry believes that consumers can be protected by both. Traditional visual 

inspection of the FFI is a practical solution in existing homes, but solely relying on visual inspections 

when better integrated solutions exist leaves consumers vulnerable to uncontrolled termite infestations 
potentially jeopardizing the single most important purchase of their life—their home. The spray foam 

industry has developed an alternative solution for termite controls in the FFI that leverages termite 

barriers, preservative-treated lumber, and limited/targeted use of termiticide to protect indoor air quality 

and provide the earliest possible warnings of termite infestations such that measures can be implemented 

to prevent severe infestations.  

 
1 The Spray Foam Coalition (SFC) champions the use of spray polyurethane foam in North America by promoting 
its energy efficiency, performance, economic benefits, and contributions to sustainability. The SFC provides a forum 

to conduct research, to advocate for science-based public policy, excellence in safety, stewardship, training, and to 
advance technical knowledge. 
2 Founded in 1987, the Spray Polyurethane Foam Alliance (SPFA) is the voice, and educational and technical 
resource for the spray polyurethane foam industry. The Alliance is a 501(c)(6) trade association comprised of 

contractors, manufacturers, and distributors of polyurethane foam, related equipment, and protective coatings, 
inspections, surface preparations, and other services. SPFA supports the best practices and the growth of the industry 
through a number of core initiatives, including educational programs and events; a Professional Certification 

Program; technical services and publications; federal and state advocacy; and networking opportunities. 



 

 

 

Sealing a crawlspace with air impermeable insulation, such as spray foam, improves the overall energy 
performance, comfort, and air quality of a house. Sealing the crawlspace effectively controls air leakage – 

the natural process of by which moisture laden air is drawn through leakage paths like the FFI and exiting 

through other gaps and openings. The U.S. Department of Energy estimates that 56% of the energy used 

in a home goes to heating and cooling3, however, as much as 40% of a building’s HVAC energy is lost 

due to uncontrolled air leakage.4 Stopping air leakage, with products like spray foam, effectively reduces 
the loss of conditioned air. Fully air sealing the thermal envelope and leveraging controlled ventilation of 

a home can save homeowners up to 30% from their HVAC energy bill per year.5 

 

In addition to energy savings, reducing air infiltration at the FFI is important for moisture control, 

especially in hot-humid climates. Stack-effect, wind, and unbalanced ventilation drive air leakage. Humid 

air can condense on interstitial surfaces such as framing and sheathing materials resulting in mold, 
mildew, and rot. These conditions create uncomfortable living environments, lead to poor indoor air 

quality, are ideal for termites (and other wood-destroying organisms) and can lead to structural 

deterioration. Homeowners must have a variety of tools, including spray foam, available to protect their 

homes and promote healthy indoor air.   

 
The spray foam industry believes the application of spray foam is both desirable and feasible at the FFI 

and proper construction methods can enhance visual inspections of the key areas and greatly increase 

their effectiveness. The spray foam industry has developed a design solution that allows for visual 

inspection for termites at the FFI, while allowing homeowners to seal the FFI to protect against moisture 

damage and lower their energy usage. This solution balances energy efficiency with the needs of pest 
management professions, while protecting consumers from termites, air leakage, and moisture intrusion, 

leading to a better indoor environment. 

 

The pest management industry is proposing to only allow the use of removable batt insulation in the FFI. 

This is problematic for several reasons:   1) the spray foam industry’s solution provide for visual 

inspections and options for builders – including removable insulation when certain conditions are not met, 
2) pest management professionals (PMPs) are not trained insulation installers. It will be difficult to ensure 

that the batt insulation will be properly reinstalled after each annual termite inspection and it is likely that 

it will become damaged (i.e. the removal insulation can become compressed, distorted, or separated 

during each removal and replacement cycle and as batts are manipulated the potential increases they can 

simply drop out of the joist cavity) 2) many hidden pathways still exist in wall and floor assemblies 
allowing termite infestations to proceed unless proper control measures are installed at the time of 

construction, and 3) batt insulation alone does not provide moisture protection or air sealing. 

 

Furthermore, insulation inspections take place on an infrequent basis. Homeowners rarely enter their 

crawlspaces and it is unlikely they will ensure the batt insulation is properly re-installed after each 
removal and is functioning properly. Allowing the use of spray foam, and other high performance 

insulations, will provide greater a likelihood on the insulation functioning properly throughout the life of 

the home.   

 

A key requirement of the Georgia’s termite protections should be the installation of a sealed termite shield 

or barrier that extends through all layers of the foundation wall at a location that is at least 6” above grade 
and below the lowest location of untreated wood framing.  

 

 
3 https://www.energy.gov/energysaver/heat-and-cool 
4 https://www.energystar.gov/ia/home_improvement/home_sealing/AirSealingFS_2005.pdf  
5 https://www.energy.gov/eere/why-energy-efficiency-upgrades  

https://www.energy.gov/energysaver/heat-and-cool
https://www.energystar.gov/ia/home_improvement/home_sealing/AirSealingFS_2005.pdf
https://www.energy.gov/eere/why-energy-efficiency-upgrades


 

 

This measure will help minimize or eliminate the hidden pathways through which termites evade 

detection. This should be a key starting point to help ensure termite attack is detected at an early stage—
the barrier helps force termites out of hidden pathways to become visible at an early stage. It also helps 

minimize the need for chemical re-treatment to control termites because infestations can be pinpointed at 

an earlier stage. However, it is best used in combination with targeted approved chemical soil treatments 

or bait systems as commonly required to secure a home mortgage. 

 
Overall, we believe that an integrated approach, combining the benefits of termite shields or barriers with 

other measures, should be a minimum requirement for Georgia’s termite protection requirements. Please 

see our original proposal for the exact suggestions.    

 

Figure 1 shows what a conditioned basement or crawlspace would look like using the default requirement 

in Georgia (showing use of spray foam because of its air sealing and moisture control properties, but the 
same termite control details would apply for any insulation strategy and air sealing strategy).   

 

Figure 1:  Spray foam installed in a conditioned crawlspaces 

 
 

The spray foam industry believes that this termite-resistant foundation construction practice (including 
integrated use of a termite shield, treated lumber, and use of soil chemical treatment or bait system) is the 

minimum acceptable practice necessary to protect against termites in regions with very heavy termite 

infestation probability. Termites have posed significant problems for homes with or without foundation 

insulation and, even without foundation insulation present, inspections for termites have been found to be 

only 33% effective because hidden pathways exist in essentially all foundation constructions. However, 

we do include recognition of a commonly accepted practice for cases, such as existing construction, 
where it may not be practical to retrofit a termite shield or treat existing lumber. This practice is not 

considered as effective as the proposed integrated solution and is needed only because existing homes 

typically have not included termite shields to improve visual inspection effectiveness. 

 

 



 

 

Consumer Protection: 

Homes are generally the most valuable assets a person can own. Ensuring homes are protected is one of 
the major responsibilities of the building and construction sector. Building homes that are durable, 

comfortable, and energy-efficient is important. Using principles of building science, achieving these goals 

requires a reasonable balance of several attributes.  In the context of sealing the framing foundation 

interface, there are three key protections:   1) structural features of the home, 2) energy performance, and 

3) indoor air quality and occupant comfort.  
 

In terms of consumer protection, the reduction of costly damage from subterranean termites is obviously 

important. However, preventing moisture damage, while meeting more stringent energy performance, and 

indoor air quality, is at least equally important. Achieving both creates residential housing stock that is 

energy efficient and resilient—two factors that contribute to sustainable housing. 

 
Energy Efficiency and Crawlspaces: 

Insulation and air barriers protect consumers by saving on energy usage and controlling the flow of 

moisture laden air, promoting the durability of the building. High performance insulation products, like 

spray foam, allow consumers to insulate and air seal their homes with minimal need for additional 

measures. According to 2009 data from the EIA,  the average annual energy cost is $2,067 for Georgia 
homes, where 41% of this energy is used for heating and cooling using mostly electricity and natural gas. 

This includes mostly existing homes with a HERS score of about 140. Estimated energy costs for a new 

home built to the 2006 IECC standard (HERS/ERI of 100) will be about $1,476, and an energy-efficient 

home built to the 2018 IECC standard with a HERS/ERI of 60 will have annual energy costs of $885. The 

net annual savings from an energy-efficient new home to a home built to 2018 IECC standards is about 
$5916.  Using spray foam, homes can often exceed the prescriptive air tightness requirements and 

homeowners often see additional savings.  

 

Most energy efficient homes require improved enclosures, using increased levels of high-performance 

insulation and fenestration coupled with reduced air leakage on the order of 1.0-1.5 ACH50, up to 5 times 

lower than that required by the current Georgia airtightness requirements. Improved enclosures can 
account for a significant reduction in HVAC energy costs and are a key component of energy-efficient 

homes. They can also provide a means to better control indoor humidity and moisture levels by 

minimizing uncontrolled humid air leakage, allowing properly designed HVAC systems to better do their 

job. 

 
Two of the most critical areas for air sealing a home are at the ceiling or roof assembly of the top floor 

and where the framing meets the foundation. This is because of air leakage which occurs in all buildings 

regardless of climate, location or orientation. Minimizing air leakage is critically important to controlling 

comfort, energy efficiency, moisture control, noise, dust and many other problems. Sealing the FFI with 

spray foam, as well as the ceiling and roof penetrations, effectively minimizes air leakage and can 
significantly reduce energy usage. 

 

Additionally, stringent codes and above-code programs are critical to ensuring that new homes not only 

save energy but also reduce use of non-renewable fossil fuels and minimize carbon impact on the 

environment.  Current energy codes require energy efficient enclosures that are well insulated and 

properly sealed against unwanted air leakage. A carefully designed strategy of insulation and air sealing 
coupled with pest control can help achieve these important objectives. 

 

 

 

 
6 https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/ga.pdf 

https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/ga.pdf


 

 

Termite Damage and Prevention: 

Homeowners want to ensure that their largest single investment will not be destroyed by wood-destroying 
organisms such as subterranean termites. The annual cost for termite damage repair in the US is 

approximately $1B7 to $5B8 and the average repair cost per house is $6009 to $3,0002, according to 

various pest management contractors in Georgia. 

 

Termite damage can range from aesthetic damage to walls, carpeting or furniture, up to structural damage 
to wall, floor, roof, and ceiling assemblies. While structural damage can be detected before collapse of the 

building, repairs will often be significant. Structural repair costs from termite damage are typically not 

covered by homeowner’s insurance policies.   

 

Home buyers typically require termite inspections to obtain mortgage financing. There are three major 

factors that PMPs use to protect homeowners:  Inspection, Preventive Treatment, and Passive or Reactive 
Treatment:  

 

• Inspections for subterranean termite infestation start with an inspection of the foundation walls 

for mud tubes and entry points and the onset of termite damage to the sill plate (the foundation-

framing interface). Some PMPs augment visual inspection with other non-visual inspections that 
include infrared cameras to search for heat generated by active termites, motion 

detection/acoustic emission to audibly detect termite activity and moisture meters to search for 

construction materials with high moisture content conducive to termite activity. A recent study by 

the University of Georgia demonstrated that motion detection/acoustic emission devices 

effectively detected termite activity.10 

• Preventive treatment for subterranean termites typically uses regular application of termiticide 

into the soil adjacent to the foundation and/or application of termiticide into the foundation wall 

or on the wood in contact with the foundation. Termiticides kill termites on contact, including 

foraging termites and termites living inside the underground colony.  Termiticide treatments need 

to be regularly refreshed to assure efficacy. 

• Passive or Reactive treatment for subterranean termites uses bait stations installed in the ground 

around the perimeter of the foundation. These bait stations contain termiticide-treated food 

sources which are carried back to the underground colony by foraging termites.   

 

Some PMPs use a preventive approach that relies heavily on regular application of termiticide adjacent to 

or inside the foundation. These PMPs inject termiticide into the ground or foundation every few years. 
The efficacy of this generally more costly approach is high and is less reliant on regular visual 

inspections.   

 

Other PMPs use a passive or reactive approach that relies on more frequent and thorough visual 

inspections performed every 6 to 12 months. If a termite infestation is detected, they then treat the home 
with less costly installation of bait stations and, in some cases, with termiticide treatment.  

 

 

 

 

 
7 https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF UGA Extension report 2017 
(Forschler) 
8 https://www.orkin.com/termites/facts/statistics 
9 https://www.bredapest.com/news/the-cost-of-repairing-termite-damage-ga 
10http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commi

ssion/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf  

https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF
https://www.orkin.com/termites/facts/statistics
https://www.bredapest.com/news/the-cost-of-repairing-termite-damage-ga
http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commission/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf
http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commission/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf


 

 

Limitations on Visual Termite Inspections: 

The utility of visual inspections, without the use of termite barriers, is limited. A 2002 study by Cookson 
and Trajstam found11: 

 

• Visual inspection is only 33% effective in preventing termite damage. Relying on visual 

inspection, even without the presence of foam sheathing, was found to be largely an ineffective 

means (67% of the time) of addressing termite infestation and damage issues.  

• Chemical treatment is 96% effective in preventing termite infestation and damage.  

• There should be an emphasis on treatment and protective practices, such as termite shields, for 

improving inspection success while also mitigating vulnerability to termite infestation.  

 

According to the Termite Control Services:  Information for the Georgia Property Owner by Dr. Brian 

Forschler: 
 

 Since much of the wood in a structure is hidden from view, visual inspections for subterranean 

 termites are cursory at best. Many construction types provide only a limited view of the 

 multitude of areas termites might use to gain entry into a structure. 

These three factors should all be part of consumer protection. Relying on inspections and post-infestation 

treatment limits the effectiveness of termite prevention. 

 

Termite Barriers Improve Visual Inspections: 

Termite barriers are essentially pieces of metal flashing or membranes that are installed between layers of 
the foundation. Their purpose is to prevent direct termite access to wood within the structure. The metal 

layer forces the termites out of hidden pathways, forcing them around the barrier and into an area for 

visual inspections. Termite barriers are a tool for increasing the effectiveness of visual inspection, they 

are not meant to completely mitigate termite risk. Properly installed termite shields are one of the most 

effective control measures because they make it much easier to detect termite infestations by forcing any 
invading termites to build mud shelter tubes around the termite shield where they are easier to detect 

during routine inspections. This results in more timely and effective treatment. 

 

Figure 2 shows how termites might enter a condition crawlspace and how termite shields increase the 

opportunity to visual identify a termite infestation in the interior and exterior of a home.   
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
11 Termite Survey and Hazard Mapping. Cookson and Trajstam. 2002. 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_6.PDF
https://weeks.com.au/wp-content/uploads/2017/05/Termite-Incidence-Survey-Termite-Hazard-Map.pdf


 

 

Figure 2:  Termite Pathways with Barrier 

 
 

Figure 3:  Termite Pathways without Barrier 

 
 

Moisture Damage and Prevention: 

Properly insulated and sealed homes with controlled ventilation not only save energy, but dramatically 

reduce the infiltration of hot, humid air during summer months.  Infiltration of hot-humid air at the 

foundation can condense on wood framing, providing idea conditions for a range of wood-destroying 

organisms, such as: (1) potentially toxic mold and mildew that negatively impact indoor air quality and 

occupant health, and (2) added moisture to structural wood framing that actually attract subterranean 
termites and reduce building durability.  

 

Air impermeable insulations, like closed-cell spray foam (ccSPF) or rigid foam board, retard the flow of 

vapor. At 1.5” ccSPF has an R-Value of 10 and is listed as a Class II vapor retarder. In a basement or 

crawlspace wall or band joist, this is a huge advantage in the winter. A relative humidity of 25% at 70 
degrees results in a dew point of 35 degrees. The warmer air is, the more moisture air can hold.   

 

In winter, condensation will occur on cold surfaces. Keeping surfaces temperature above the dew point 

prevents condensation. When ccSPF is applied to a band joist, the condensing surface is no longer the 

wood. It is now the interior surface of the ccSPF and it will remain too warm (above dew point) for 
condensation to occur and it also serves as a vapor retarder because water vapor cannot permeate through 

ccSPF easily.  In a conditioned crawlspace or basement, the interior temperature and all interior surface 

temperatures will be greater than 30 degrees above the interior dew point minimizing condensation 

potential and removing a potential moisture source for termites.   

 

 
 

 

 

 

 
 

 

 



 

 

Conclusion: 

The spray foam industry believes implementing these changes to Georgia’s Residential Code will protect 
consumers, decrease homeowner risk associated with termites, improve indoor air quality while balancing 

the energy savings of foam plastic insulations. By encouraging homeowners and builders to thoughtfully 

plan and design buildings that will be durable and resilient, housing stock will be improved and important 

investments will be protected. 

 
If you have any questions, please contact Stephen Wieroniey at 202-249-6617 or 

stephen_wieroniey@americanchemistry.com or Rick Duncan at 703-222-4269 or 

rickduncan@sprayfoam.org. 

 

Sincerely, 

    

 
Stephen Wieroniey 

Director 

Spray Foam Coalition 

 

 
Rick Duncan 
Executive Director 

Spray Polyurethane Foam Alliance 

 

 

mailto:stephen_wieroniey@americanchemistry.com
mailto:rickduncan@sprayfoam.org
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Spray Foam Insulation and Subterranean Termite Inspection Issues - April 2021 
 

The Georgia Structural Pest Control Commission (GASPCC) appreciates the opportunity to 
provide the Energy, Residential and Building Amendments Subcommittee, additional 
information pertaining to our proposed building code changes.  

First and foremost, we strongly reiterate that the application of Spray Polyurethane Foam (SPF) 
to the framing foundation interface (FFI), should not be allowed under any situation or 
circumstances in order to protect Georgians from unnecessary liability, potentially severe 
structural damage, home resale concerns and expense.  

Termites will 
use spray foam 
as a bridge to 
bypass 
mechanical 
obstacles and 
treated wood 
to gain access 
to untreated 
wood in a 
structure. 
Spray foam hides, provides protection, and enables termites to move undetected to find and 
exploit food sources. 

Georgia Building codes require treated wood when installed in certain areas of a structure and 
we strongly support the use of treated wood in areas that are likely to be in contact with soil 
and/or moisture.  

Treated wood is regulated under U.S. EPA pesticide laws and regulations for protecting the 
wood from wood destroying organisms. That being said, treated lumber does not offer 
structural protection from wood-destroying organisms. To make claims of structural protection 
against termites, the pesticide product (termiticide) must meet strict efficacy standards set by 
U.S. EPA to be registered for use and be applied by a Georgia Department of Agriculture 
licensed pest management professional. 

While our focus with this proposed change has been around termite infestations and the 
application of SPF in the Framing Foundation Interface (FFI), we feel it is also important to 
inform the committee that under the Georgia Structural Pest Control Regulations, specifically 
the Wood Destroying Organism (WDO) section, pest management professionals are required by 
regulation to complete visible inspections for multiple wood destroying organisms. These 
include application of all measures for the purpose of controlling termites, powder post 
beetles, wood boring beetles, wood destroying fungi and any other wood destroying organism 
in structures and/or adjacent outside areas. Most of these pests infest directly into the wood 
and do not provide signs like termite tubes and once the wood is covered with SPF detection is 
virtually impossible.  
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All these wood destroying organisms are found in Georgia. When untreated or conditions are 
created, like the application of SPF that hinder the ability to inspect for these organisms, 
Georgia homeowners will be placed unnecessarily in harm’s way with little to no solutions for 
appropriate early detection and remediation. 

The spray foam industry presented some interesting solutions on the admitted concern with 
inspections in the FFI that has been covered with SPF, and we would like to address some of 
them. 

Termite shields:  

The SPF proposal is putting an enormous amount of stock in the ability of termite shields to 
prevent termites from getting into a structure so they 
can cover the FFI with SPF. With modern day termite 
control products and treatments, you rarely see 
termite shields today, unless you are looking at a 
structure-built decades ago. Metal termite shields 
were first recommended half a century ago and are 
no longer recommended by the USDA as the 
following decades have demonstrated, such devices, 
do not stop termite movement along foundation 
walls and piers to the wooden parts of the structure. 
The shields are rarely installed in modern 
construction because they are difficult to install properly (i.e., not soldered/sealed properly), 
can be damaged while finishing new construction or deteriorate over time, causing cracks or 
gaps thereby allowing termites to reach wooden construction features. Additionally, because it 
is required to secure the sill plate to the foundation, the shields need to accommodate a bolt or 
sill plate straps to pass through further compromising their effectiveness in stopping or 
revealing termite infestations. 

As a reminder, termites can access a structure 
through a 1/64” gap.  

Metal termite shielding, should extend at 
least two inches out and two inches down at 
a 45° angle from the foundation wall. As shown 
in the drawing to the right, this means the 
termite shield must extend out over the outside 
foundation wall 2 – 3 inches, being visible 
beyond the outer most building components on 
the exterior of the structure (i.e., siding, brick 
and stone veneers, etc.). 
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This requirement presents a less than appealing 
aesthetic look on the exterior of the home and 
requires additional craftsmanship, labor, 
equipment, and product cost to builders, making 
homes less affordable to hundreds of consumers. 
Most importantly, such shields are compromised 
and not visible if the structure has porches, 
sidewalks, or patios adjacent to the structure. 
These inaccessible areas are highly termite 
vulnerable places on a structure and conducive to 
hidden termite infestation. 

In the picture to the right, you can 
see that the termite shield extends 
over the inside and outside of the 
foundation wall. You can also see 
that the outside foundation wall will 
be completely hidden behind added 
brick or stone veneer sitting on the 
ledge below (arrow), providing 
hidden access for termite entry on 
the exterior foundation walls. In this 
situation, SPF’s proposal would allow the FFI to be covered with spray foam and the 
homeowner will pay the price of having an invisible infestation persist for years before 
detection. 

There are many ways to secure the sill plate to the foundation. The picture above shows anchor 
bolts (circled) being used to secure the sill plate to the foundation. The bolts must pass through 
a termite shield creating the need to seal each bolt. In this situation, given that even a 1/64th 
inch gap would compromise the “shield”. The attention required as to the details of a sealing 
application and maintaining the integrity of the “shield” are obvious reasons why this 
methodology is no longer recommended after decades of less-than-satisfactory experience.  

As I mentioned the sill plate can also be secured to 
the foundation by using a variety of types of 
foundation straps. The picture to the right shows 
one type of sill plate straps / anchors in use, yet 
there are many varieties and designs in the 
marketplace. These straps / anchors are imbedded 
into the foundation making it extremely difficult, if 
not impossible to install a termite shield and be 
able to seal it as required around each strap. 
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Foundation Inspection Gaps 

Current Georgia Building codes require termite 
inspection gaps (no foam) at the top and bottom 
of the foundation walls, and that code leads the 
country for acknowledging that conducting an 
inspection to determine termite activity coming 
up the  inside crawl space or basement 
foundation walls is paramount to protecting 
Georgia homeowners. The proposed changes 
from SPF proponents seems to eliminate these 
important inspection gaps by striking section 
R402.2.11 and this would be a giant step 
backwards. 

Moisture 

Moisture has been continuously stated by SPF proponents as a major concern with the GASPCC 
proposal, but they have provided no information on how SPF interacts with moisture. The same 
properties that permit SPF to exclude moisture from external sources, would hold moisture 
against wood components if there is a leak or faulty construction, consistent with the problems 
identified with a similar product and problem in the 90’s, “Rigid Board Insulation or DRYVIT”. 
This has already been experienced, as the UGA SPF Demonstration Project showed higher wood 
moisture content in wood that was behind or under spray foam after the foam was removed. 
Wood decay fungus grows and damages wood when the wood moisture exceeds 22%.  

In the two pictures below, you can see common moisture situations that occur at the FFI when 
drainage on the exterior of the home is not moving water way from the structure.  

How much unseen damage will occur and how long will it take for it to be visible if this area is 
covered with spray foam?  

One thing is the homeowner will be the one stuck with any remediation problem! 

 

 

Inspection gaps 
at top & 
bottom of 
foundation wall 
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Inspections 

It is important to remember that wood destroying organism inspections are defined in the 
GASPCC rules as a visual inspection that includes sounding and probing of structural members 
for subterranean termites that eat wood undetected from the inside out. The structural 
integrity of wood members must be sounded and probed to determine the extent of activity or 
damage. Additionally, the industry utilizes multiple technologies to aid in the detection and 
identifying the extent of activity or damage in a structure. This is contrary to SPF proponents’ 
outrageous comments that these technologies are not used by the pest management industry, 
and practitioners are either completely unaware or refuse to admit the potential of utilizing 
these tools.  

SPF proponents also continue to put forward a narrative about termites “posing significant 
concerns with or without spray foam and inspections for termites being only 33% effective 
because of hidden pathways that exist in structure”. The pest management industry fully 
understands the limitations we have with the amount of a structure that is visible, but unlike 
SPF proponents the pest management industry continuously adapts and offers consumers in 
Georgia termite protection with highly effective treatments and inspections by skilled, 
knowledgeable and state licensed individuals. In addition, homeowners are protected by 
licensed and regulated pest management companies who 
offer warranties on the work provided, and protection against 
future infestations. SPF proponent’s narrative on the state of 
the pest management industry is disingenuous and 
misinformed as they propose to cover, without assuming any 
responsibility, the most important area for WDO inspections 
afforded within a structure, the framing foundation interface.  

Conclusion 

Spray foam proponents continue to state that the pest management industry should get with 
modern times and technology, while recommending ineffective, arcane, decades old 
technology such as termite shields and, deflecting the issue to home builders in their latest 
proposal.  

The pest management industry has been patient, professional and accommodating throughout 
this code recommendation process, but the approaches being taken by the SPF proponents is 
unabashedly self-centric and does nothing to resolve the concerns raised.  

The latest SPF proponent’s proposal is another attempt in their consistent approach taken 
throughout this entire process, which deflects responsibility and liability so they can simply 
continue to do what they have been doing with no recourse or concern for Georgia 
homeowners.  
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Proposed change 

The proposal the SPCC has put forward is not new, it is one of the accepted practices for air 
sealing and insulating the framing and foundation interface, currently being taught by 
SOUTHFACE INSTITUTE. Additionally, the GA Energy Code in the Residential Field Guide (page 
17) states, “the band area of a conditioned crawlspace must be air sealed and insulated. It is 
strongly recommended that the band area be insulated with a removable insulation product 
to provide access for pest control inspection”.  

We respectfully reiterate that the code’s wording be modified as follows:  

“The band area (framing and foundation interface) of a conditioned crawlspace must be air 
sealed and insulated. It is required to air seal with caulk or foam at the joints connecting the 
floor sheathing above and the top of the foundation and be insulated with a removable 
insulation product to provide access for pest control inspections.” 

 





 

 

MACON-BIBB COUNTY  
Building & Fire Safety 

 

200 Cherry Street, Suite 202 
Macon, GA 31201 

 

Office: (478) 803-0466 ● Email: buildingpermits@maconbibb.us 

 

 

April 13, 2021 
 
 
Georgia Department of Community Affairs  
Office of Construction Codes & Industrialized Buildings  
Attn.: Mr. Ted Miltiades, Director  
60 Executive Park South NE  
Atlanta, GA 30329 
 
 
Re.:   Support of 2018 International Existing Building Code as a statewide mandatory code 
 
 
Director Miltiades,  
 
As the Chief Building Official for Macon-Bibb County, our community faces a challenge that is 
systemic across the United States that is specific to communities having older existing buildings. 
These structures, when left unused become a blight on the community and a drain on our local 
resources.  
 
The prescriptive based design option found within the model codes does not offer a clear path or 
process to allow these buildings to be recommissioned for the benefit of the community.  Which 
is way you see large areas of older municipalities with vacant and vandalized buildings that are 
not contributing to the tax base, while creating safety issues for the public and first responders.  
 
Over the past year, under my leadership of the Building & Fire Safety office we have addressed 
our community’s aging building stock through the recognition of the International Existing Building 
Code as an alternate method of design. This requires that the registered design professional 
petitions the Chief Building Official for recognition and use of the International Existing Building 
Code for the duration of a specific project. 
 
As proponents for the use of the International Existing Building Code as a statewide mandatory 
code, our office supports the Department of Community Affairs’ recognition of this code for that 
purpose. As a mandatory code, if will allow our property owners, registered designers, and the 
regulatory communities a clear pathway and ability to cohesively solve the blight within our county. 
While making these existing buildings safer for the occupants, the public at large, and first 
responders.  
 
If you have any questions or concerns, please feel free to contact me directly at (404) 938-3422, 
or via email at dwilkins@maconbibb.us.  
 
 
 
Sincerely, 

 
Don Wilkins, C.B.O., C.F.M., M.C.P. 
Chief Building Official  

 



 
 
 
 
 
 
 
 
April 12, 2021 
 
 
Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
Subject: Adoption of 2018 International Existing Building Code (2018 IEBC) 
 
Dear Mr. Miltiades: 
 
As an Architect who works extensively with building renovations of both a historic and non-historic 
nature, I constantly balance the desire to maintain existing buildings with my professional duty to ensure 
they meet requirements to protect the Health, Safety and Welfare of the public.  From my experience, 
renovating existing buildings provides several key advantages, as follows: 
 

 Preservation – the rich Architectural history of Georgia’s cities deserves to be carried forward for 
a new generation to experience.  The 2018 IEBC provides creative solutions for design 
professionals to align the intent of the code with the heart of the built environment. 

 Sustainability – through the reuse of these structures, the embodied energy inherent from their 
initial construction allows for less output from today’s burdened infrastructure. 

 Affordability – Georgia’s robust Historic Buildings and Low-Income Tax Credit programs 
provide monetary incentives to renovate our historic buildings instead of allowing them become 
dilapidated, and the provisions of the 2018 IEBC provide the mechanism to warrant their success. 

 
Thank you for your consideration of this vital change to our state building code.   
 
Sincerely, 
 
 
 
 
William A. Stanford II, AIA + LEED Green Associate 
 
WAS/prs 



 

 

 

April 12, 2021 
 

 
 

Dear Ted: 

SSOE | Stevens & Wilkinson has been involved in the renovation of historic buildings throughout the State of Georgia 
for a wide variety of clients ranging from the USG Board of Regent, and private, universities and colleges; the Department 
of Natural Resources; the Georgia Building Authority; State Property Office; and other institutional, nonprofit and for-
profit business and property owners.  

We believe in the sustainable mission of renovation projects and appreciate the environmental impact of building 
conservation. We believe that historic structures are a crucial component to any community either in their original use 
or re-purposed to satisfy other needs.  Conservation and reuse of existing building stock not only reduces the 
community’s carbon footprint but improves the quality of life and promotes community identity.   

We have found that having IEBC to rely on in our work for renovation projects, in downtown Atlanta for example, 
advantageous for all parties involved. The IEBC code is written in concert with the IBC which is very helpful, especially 
for renovation projects of historic buildings that have a change of occupancy classification or changed to mixed use 
occupancy. The IEBC facilitates discussions with permitting and code enforcement officials. We support this proposed 
change from permissive to adopted with Georgia amendments. 

Should you have any questions, please contact me directly at 404-797-0747 or tdolson@stevens-wilkinson.com.  Thank 
you for your consideration of this request. 

 

Sincerely, 
SSOE | S&W  

 
 
 
Todd Dolson, AIA 
Principal  
 
cc: Jimmy Reynolds, DCA 

Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329 

RE: Adoption of 2021 IEBC Amendment 
  



Mrs. Kelly Albrecht, AIA 
771 Broad Street, Suite 200 

Augusta, GA 30901 
 
April 13, 2021 
 
Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329 
 
Dear Mr. Miltiades, 
 

I am writing this letter in support of adopting the 2018 IEBC with Georgia amendments as a 
mandatory code. As Georgia’s second oldest city, Augusta is home to many historical buildings, and we 
are advocates of the preservation necessary to maintain our rich culture and history.  

This code amendment will help to facilitate the renovation of historic buildings by providing 
architects and design professionals with the tools needed to clearly address issues arising during the 
design process. The flexibility and coordination that passing this amendment as code provides is a huge 
benefit to encouraging the reuse of buildings, of which the urban fabric of our downtown depends on 
heavily. Many of our existing buildings downtown currently remain vacant, because of the inflexibility of 
renovating the spaces.  

The potential for historic tax credits will also hold much leverage with our clients, and to help 
encourage the reuse of buildings. Augusta has so much potential to make our city thrive through our 
existing buildings; to boost our economy, our culture, and our character. I would kindly request that you 
consider adopting this code amendment as mandatory code. 
 
 
Sincerely, 
 
 
 
 
Kelly Albrecht, AIA 
AIA Augusta 



Mrs. Kelly Albrecht, AIA 
771 Broad Street, Suite 200 

Augusta, GA 30901 
 
April 13, 2021 
 
Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329 
 
Dear Mr. Miltiades, 
 

I am writing this letter in support of adopting the 2018 IEBC with Georgia amendments as a 
mandatory code. As Georgia’s second oldest city, Augusta is home to many historical buildings, and we 
are advocates of the preservation necessary to maintain our rich culture and history.  

This code amendment will help to facilitate the renovation of historic buildings by providing 
architects and design professionals with the tools needed to clearly address issues arising during the 
design process. The flexibility and coordination that passing this amendment as code provides is a huge 
benefit to encouraging the reuse of buildings, of which the urban fabric of our downtown depends on 
heavily. Many of our existing buildings downtown currently remain vacant, because of the inflexibility of 
renovating the spaces.  

The potential for historic tax credits will also hold much leverage with our clients, and to help 
encourage the reuse of buildings. Augusta has so much potential to make our city thrive through our 
existing buildings; to boost our economy, our culture, and our character. I would kindly request that you 
consider adopting this code amendment as mandatory code. 
 
 
Sincerely, 
 
 
 
 
Kelly Albrecht, AIA 
AIA Augusta 



 

 
 

 
 
 
 
 

 
  
April 13, 2021 
 
Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
RE:  Adoption of 2021 IEBC Amendment   
  
Dear Mr. Miltiades: 
 
Over the past decade Altman + Barrett Architects has had the opportunity to build an extensive portfolio of 
projects pertaining to historic design and preservation. A large part of our designs are based on the 
standards and rehabilitation guidelines, much of which the IEBC provides.  
 
Restoration of historical structures should be a responsibility for architects, forcing us to be conscious of the 
surrounding vernacular and our environment. Being LEED Certified, I try to find ways to reduce new material 
waste, implement existing built components, and promote the heritage of a community by adapting the built 
environment. In a way, historical preservation and rehabilitation can be seen as a necessary element in the 
construction industry. The benefits of designing a facility for adaptive reuse, rehabilitation, or preservation 
are diverse and provide a positive impact on both the community and its environment.  
 
As an architect I heavily rely on codes and manuals for everyday reference. The IEBC is a go to tool for, not 
only historical preservation, but renovations to any existing facility that were designed before code 
requirements were introduced. By adopting the Permissive IEBC with all Georgia Amendments, architects 
and end users can reduce the overall carbon footprint of a community while promoting sustainability and 
resiliency. As President of Southwest Georgia AIA, I speak for all members in support of adopting the IEBC 
as the rehabilitation code for existing buildings.  
 
If you have any questions or concerns, please feel free to reach me at 229-585-9018 or email me at 
kwilkerson@altmanbarrettarchitects.com. 
 
Respectfully submitted, 
 

 
Kyle Wilkerson, AIA, LEED AP BD+C 
 
cc: Jimmy Reynolds, DCA 
 
  

 

Altman + Barrett Architects 

P.O. Box 665   Hahira, GA  31632 
117 W. Main Street   Hahira, GA  31632 

Phone: 229-585-9018 
  

www.altmanbarrettarchitects.com  
mail@altmanbarrettarchitects.com 

  
Walter Altman, AIA, Principal 

Keith Barrett, AIA, Principal 

mailto:kwilkerson@altmanbarrettarchitects.com
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Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
Dear Mr. Miltiades, 
Historic Macon Foundation has been involved in the renovation of 
historic buildings in Macon since 1964.  We employ a full time 
licensed contractor, building crew and architect and are just launching 
a Trades Program and community Tool Library to support the work of 
historic preservation in our community. 

We believe in the sustainable mission of renovation projects and 
appreciate the environmental impact of building conservation. 
Historic structures are a crucial part of our community either in their 
original use or re-purposed to satisfy other needs. Conservation and 
reuse of existing building stock not only reduces the community’s 
carbon footprint but improves the quality of life and promotes 
community identity.  In the current climate of hyper-inflated building 
material costs for new construction, renovations and adaptive reuse 
projects will continue to be the most affordable option for many 
clients.  It’s our belief that historic preservation work will grow 
exponentially in the coming months and help keep the construction 
business viable through these uncertain economic times. 

The IEBC code is written in concert with the IBC which is very helpful, 
especially for renovation projects of historic buildings that have a 
change of occupancy classification. The IEBC facilitates discussions 
with permitting and code enforcement officials. We support this 
proposed change from permissive to adopted with Georgia 
amendments. 

Thank you for your consideration of this request. 

Sincerely, 

 
 
Ethiel Garlington   
Executive Director    
 
 
	



AlA
Middle Georgia

April 13, 2021

Ted Miltiades, Director
Office of Construction Codes & Industrialized Buildings

Georgia Department of Community Affairs

60 Executive Park South NE

Atlanta, Georgia 30329

Dear Mr. Miltiades:

am writing to appeal to the consideration of the 2018 International Existing Building Code by DCA as a

mandatory code. Macon and the communities of Middle Georgia have a longstanding history of maintaining
their historic structures which provide cultural significance, context and pride. Numerous examples of success

stories from our membership’s respective portfolios are recognized statewide, nationally and internationally for

their contribution to the historic landscape.

As with any worthy endeavor, the completion of these projects have their own unique sets of challenges. Our

membership believes that relief from these hurdles to successful projects is possible through the adoption of the

2018 IEBC which allows for more flexible, creative and sustainable outcomes to generally prohibitive code
provisions. Additionally, the framework of this prescriptive code enhances relationships from the design,

construction and code enforcement communities through fostering a “teamwork” attitude.

Finally, consider that the state of Georgia has adopted the Life Safety Code 101 alongside the I BC. The LSC 101

code contains separate chapters for Existing and New Occupancies. These companion chapters are written to
work with each other in each published edition of the code. Similarly, the IBC and IEBC are written to work

alongside one another. The use of the 2012 IBC to address the existing structures is akin to using the New

Occupancy chapters of 2018 LSC 101 with Existing Occupancy chapters of 2012 LSC 101. This approach does not

seem seasonable and neither does the use of 2018 IBC for new construction with 2012 BC for existing facilities.

Considering all of the above, the Executive Board of AlA Middle Georgia requests that DCA approve the adoption

of the 2018 IEBC as a model code for Georgia. Thanks in advance, for your consideration.

Sin erely,

Jose . odlll,AIA
2021 AlA Middle Georgia President

P0 BOX 202, MACON, GEORGIA 31202
AIAMIDDLEGA@GMAIL.COM V~VW.AIA.ORG MIDDLEGEORGIA



  

 

ARCHITECT 

MARK SCHROEDER, AIA 

 

ATLANTA 

AUSTIN 

BOSTON 

CHARLOTTE 

CHICAGO 

DALLAS 

DENVER 

DUBLIN 

HOUSTON 

LONDON 

LOS ANGELES 

MIAMI 

MINNEAPOLIS 

NEW YORK 

ORANGE COUNTY 

PHILADELPHIA 

PORTLAND 

RALEIGH 

SAN FRANCISCO 

SEATTLE 

SILICON VALLEY 

TORONTO 

WASHINGTON, DC 

383 17TH STREET NW 
SUITE 330 
ATLANTA, GA  30363 

404.504.0300 

404.495.0924 FAX 

www.interiorarchitects.com 
IA INTERIOR ARCHITECTS GLOBAL ALLIANCE 

 

Interior Architects, Inc., a California corporation in AK, AL, AZ, CA, DE, HI, IN, KS, KY, MA, MN, MO, MT, NE, NH, NM, OK, SC, SD, TN, TX, UT, VA, VT, WA, WI, WV, WY  /  Interior Architects, P.C., a New York professional services corporation 

in AL, AR, DC, GA, ID, IA, ME, MD, MS, NV, NY, NC, ND, OH, OR, PA  /  Interior Architects, P.C. dba Interior Architects, professional corporation in RI  /  Interior Architects New Jersey PC, a New Jersey professional corporation in NJ and CT  / 

Interior Architects, P.C. dba IA Interior Architects in IL  /  Interior Architects, P.C., license #AA26001062 in FL  /  Interior Architects, P.C. dba Interior Architects, a professional corporation in LA  /  Interior Architects, Inc., a Colorado corporation in 

CO, MI  /  IA Interior Architects Inc., “Holder of Certificate of Practice, Architectural Institute of British Columbia, Alberta Association of Architects and Ontario Association of Architects” in British Columbia, Alberta, and Ontario, Canada  /  Interior

Architects Inc. – UK Branch (t/a IA UK) / One IA Design UK Limited / One IA Design Limited 

 

April 13, 2021 
 
 
Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329 
 
Re: 2018 IEBC – Mandatory Code 

 
Dear Ted: 
 
It is my understanding that the 2018 IEBC proposed Amendments will be coming 
up for vote tomorrow by the GA Department of Community Affairs (DCA).  I wanted 
to send you a quick note asking you to consider passing the proposed amendment 
submitted by the American Institute of Architects (AIA), Georgia Association 
advocating for the adoption or the 2018 IEBC with Amendments as a mandatory 
code in Georgia. 
 
I am a Georgia licensed Architect with a primary focus on interior 
planning/development within existing office buildings.  This amendment would have 
definite benefits to any architect/designer providing services within the Commercial 
Building realm and offers the following benefits: 

• Levels the playing field throughout the State where all jurisdictions would 
be applying the same codes to existing buildings. 

• Provides additional guidance where renovations are provided in buildings 
and help cap the total level of upgrades required to make the building 
compliant with current adopted codes that are cost prohibitive or 
impossible to provide: 

o Major structural upgrades due to updated seismic codes 
o Upgrades to existing plumbing counts in multi-story office 

buildings due to current occupancy calculations and updated 
plumbing codes. 

o Upgrades to existing building architecture where existing life safety 
requirements are not possible (separation of exit stairs, travel 
distances, etc.) as the buildings were designed to previous model 
building codes. 

 
The IEBC provides a level of clarity to all Architects and Interior Designers regarding 
existing buildings and the necessary levels of sustainability, historic preservation, 
accessibility, feasibility of construction, etc. that must be provided within any project 
in an existing building.  
 
Thank you for your consideration. 
 
Regards, 
INTERIOR ARCHITECTS, INC. 
Mark Schroeder, AIA 
Technical Director 



  
 
 
 
C. Adam Drummond, Assoc. AIA 
Advocacy Director, AIA Savannah 
222 East Bay Street  
Savannah, GA 31401 
270.991.0705 
Adam@a101.design 
4/13/2021 

 

Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329  

Dear Mr. Miltiades 

I am writing today on behalf of the American Institute of Architects Savannah to express our support for proposed 

amendment Item Number IEBC-2022-10. The 2018 International Existing Building Code (IEBC) with Georgia 

amendments has been adopted by the Georgia DCA as a permissive code. We propose adopting the 2018 IEBC with 

Georgia amendments as a mandatory code. 

The 2018 IEBC would allow architectural professionals more options and clarity when working with both clients and 

building officials when improving the overall safety of an existing structure. Being able to sustain a local building 

increases the general wellbeing of properties users while establishing resiliency in the community.  

For an owner of an existing building, any flexibility in retrofitting a building instead of constructing a new structure 

encourages finical investment to revitalize established properties. This allows for cost-effective business creation 

and growth, lowers costs to existing utility and infrastructure use, and improves the ability to generate local tax 

revenue.  

We ask the committee to make the 2018 IEBC with Georgia amendments a mandatory code. This change will be 

beneficial to existing residential, commercial, educational, and industrial buildings in both rural and urban 

environments.   

Sincerely, 

 

 

 

 

C. Adam Drummond, Assoc. AIA 

Advocacy Director, AIA Savannah 

adam
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 Building Unvented Attic Assemblies Using Fiber Glass and Mineral Wool 

The 2018 version of the International Residential Code (IRC) contains a new alternate 
compliance path that allows unvented attics to be built using air-permeable insulation (fiber 
glass and mineral wool) on the underside of the roof deck.  Currently the code only allows 
this practice in Climate Zones 1, 2 and 3 (see map below).  The North American Insulation 
Manufacturers Association is sponsoring research with the Department of Energy to verify 
the practice can also be used in Climate Zones 4 and 5.   

To use fiber glass and mineral wool in unvented attics, the IRC requires 4 basic 
requirements.  These include the roof has the following:  

1. A “vapor diffusion port”  
2. A moderate slope - greater than or equal to 3:12,  
3. No items like blocking prevent the flow of moisture to the port, and  
4. Conditioned air is supplied to the attic space.   
 
A “vapor diffusion port” is similar to a standard roof or ridge vent except instead of venting 
hot air from the attic, it prevents air from moving into or out of the attic - but does allow water 
vapor to leave the attic. One way of building the port is to use typical house wrap in 
combination with a ridge vent or other roof vents. The area of the port must be at least 
1/600th of the ceiling area (Note: example calculation 1 below) and the lowest part of the port 
must be within 12 inches of the peak of the roof.  Although not required by the code, in order 
to improve the performance of the system, the area of the vapor diffusion port(s) should be 
as evenly distributed over the roof area as possible. 

The roof slope must be at least 3:12 because flat or low-slope roofs don’t readily vent 
moisture.  Also, there cannot be obstructions within the insulation (such as blocking between 
roof trusses) closer than 2 inches to the roof sheathing because this may obstruct water 
vapor movement within the insulation from easily moving to the vapor diffusion port.        

Finally, the IRC requires at least 50 cubic feet per minute of conditioned for each 1000 
square feet of ceiling area be supplied to the unvented attic space (Note: example 
calculation #2 below).  This helps assure humid air that may be in the attic is diluted and 
lessens the chance of any condensation issues. All unvented attics are intended to be 
conditioned as they are a part of the home and this provision in the IRC ensures that this is 
happening. The home’s standard HVAC system can provide this conditioned air and the air 
does not need to be continuously supplied. Although this adds additional volume to the 
home, this practice is not an energy penalty as it improves air tightness and provides better 
humidity control. 

NOTE: This is a summary of the International Residential Code requirements when 
using air-permeable insulation (fiber glass and mineral wool) in unvented attic 
applications.  For the detailed code requirements refer to section “R806.5 Unvented 
attic assemblies and unvented enclosed rafter assemblies” in the 2018 International 
Residential Code.  

Calculation 1 – A home with 3500 square feet of ceiling area requires a vapor diffusion port 
at least 5.83 ft2 or 840 in2 (6” x 11’ 8”)  (3500/600 = 5.83 ft2 or 5.83 x 144 = 840 in2  



 

Calculation 2 – A home with 3500 square feet of ceiling area requires 175 CFM of 
conditioned air (3500/1000x50=175 CFM) 

 

 

 

 

 

 



Analysis – Countering Spray Foam Insulation Reductions  

Overview 
This document outlines the trade-off paths that already exist with the IECC that permit the reduction in R-
value at the roof deck, while making up for these losses through efficiency improvements elsewhere in the 
home. 

IECC Performance Path (R405) Comparison  
The trade-off of insulation at the roof deck is permitted under the Performance Path of the code and can be 
traded off against improvements to the thermal envelope R-values, duct leakage, and whole home 
infiltration.  

Proposed trade-off not viable. Table 1 below displays the results of the proposed trade-off from R-38 down 
to R-20 and the improved air infiltration rate from 5 ACH50 to 3 ACH50. This proposed trade-off is not 
permitted under the performance path as it is not energy equivalent to the code minimum home. Even if 
you were to reduce the air leakage value down to passive house levels of 0.6 ACH50, it does not attain code 
compliance as it does not make up the energy efficiency lost by reducing the attic insulation at the roof 
deck. 

Options are readily available in current code. Table 1 also outlines several options for complying with the 
Performance Path while moving the R-value down to R-20. As an example, Option 1 includes basic 
improvements such as moving from R-13 to R-15 wall insulation and up to R-30 floor insulation as simple 
trade-offs for moving down to R-20 at the roof deck. These are not the only options available under the 
Performance Path – combinations of improvements to wall and floor insulation and measured duct leakage 
are also possible. 

Table 1 – Performance Path Trade-off Comparison for Sealed Attics 

 GA Code 
Minimum 

R-20 at 
Roof Deck 
3ACH50 

R-20 at 
Roof Deck 
0.6ACH50 

R-20 at Roof 
Deck + R405 

Option 1 

R-20 at Roof 
Deck + R405 

Option 2 

R-20 at Roof 
Deck + R405 

Option 3 
Wall R-value 13 13 13 15 15 15 
Ceiling R-value 38 20 20 20 20 20 
Window U-factor 0.35 0.35 0.35 0.35 0.28 0.35 
Floor R-value 19 19 19 30 19 19 
ACH50 5 3 0.6 5 5 2.5 
Energy Budget 548 557 550 547 546 547 
R405 Compliant? - NO NO YES YES YES 

*Smaller energy budget values indicate a more efficient home – energy budget values must be the same or 
less than the code minimum energy budget. 

 

 

 

 

 



Analysis – Countering Spray Foam Insulation Reductions  

IECC Prescriptive Path Total UA (R402.15) Comparison 
The trade down to R-20 in lieu of R-38 at the roof deck is permitted under the Total UA compliance option. 
However, this reduction needs to be made up for elsewhere in the thermal envelope. Changes to whole 
home infiltration are not permitted to be used in the Total UA approach, and therefore insulation levels in 
walls or floors, or the performance of windows must be improved to make up for the loss in efficiency from 
reducing the attic insulation. Table 2 below outlines the two paths for compliance out of an innumerable 
combination of options for builders that wish to install R-20 at the roof deck. 

Table 2 – Total UA Trade-off Comparison for Sealed Attics 

 GA Code 
Minimum R-20 at Roof Deck R-20 at Roof Deck + 

UA Option 1 
R-20 at Roof Deck + 

UA Option 2 
Wall R-value 13 13 15 15 
Ceiling R-value 38 20 20 20 
Window U-factor 0.35 0.35 0.35 0.28 
Floor R-value 19 19 30 19 
Total UA 470.5 500.1 470.2 463 
R402.1.5 Complaint? - NO YES YES 

*Smaller Total UA values indicate a more efficient the thermal envelope – Total UA values must be the 
same or less than the code minimum Total UA. 

 
Analytical Assumptions 
Home prototype. DOE prototypical home. 2 stories, 2376 sqft, 15% window to floor area, basement 
foundation. For more information visit: https://www.energycodes.gov/residential-energy-and-cost-
analysis-methodology 

Georgia Code. https://www.dca.ga.gov/sites/default/files/iecc2020_gaamendments_revised03082018.pdf 

Location. Located in Atlanta GA IECC Climate Zone 3A 

Software. REM/Rate v16.0 

 

https://www.energycodes.gov/residential-energy-and-cost-analysis-methodology
https://www.energycodes.gov/residential-energy-and-cost-analysis-methodology
https://www.dca.ga.gov/sites/default/files/iecc2020_gaamendments_revised03082018.pdf


AIA Atlanta 
50 Hurt Plaza, Suite 109 
Atlanta, GA 30303 

T (404) 222 0099 
 
aiaatl.org 

 

Sent via email to ted.miltiades@dca.ga.gov and jim.reynolds@dca.ga.gov with hard copy to follow via U.S.P.S. 
 
April 12, 2021 
 
Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
Re: Georgia IEBC Code 
 
 
Dear Mr. Miltiades: 
 
Please accept this letter of support of the AIA Georgia proposed amendment to update the state’s minimum 
mandatory building codes from the 2012 IEBC to the 2018 IEBC standard. 
 
The AIA Atlanta chapter represents more than 1,800 architecture professionals in the state, including some of 
the most active and credentialed firms working on historic preservation, affordable housing, green and 
sustainable design, and place-centered planning projects.   We firmly believe that abandoning the 2012 IEBC, 
which offers only limited creative solutions for updating and adapting existing buildings, and moving to the 
current 2018 IEBC platform, is an enormous net positive for owners, communities, and citizens.  Moreover, the 
wider range of options offered to design professionals, building code officials, and owners provides support for all 
of the key issues mentioned above. 
 
We encourage the State Codes Advisory Committee and the Department of Community Affairs to quickly adopt 
this amendment, provide our architects and building code officials the most advanced tools to address the 
challenges of preserving our old building stock, while still ensuring that it can meet the needs of today’s citizens, 
companies, and communities. 
  
Please let me know if you have any questions. Thank you for your time and attention. 
  
Sincerely, 

 
 
 
Jennier Ingram AIA, Chair of Local Advocacy 
American Institute of Architects, Atlanta Chapter 
  
cc:   David Southerland, Executive Director of AIA Georgia 

http://www.aiaatl.org/


I am Robert De Vries, Director of Product Support and Development for Nu Wool Co. Inc., a 

manufacturer and distributor of Nu Wool Cellulose and Nu Seal polyurethane spray foam.  I have 

assembled the following information over my concern as to how fragile the thermal boundary may 

become if the current proposal is accepted. 

 

The point of this exercise is to illustrate how weak the thermal envelope can become when we cut it too 

thin.  There are significant differences between walls and ceilings and each needs to be addressed with 

the assemblies’ practical limitations in mind.  Primary to this is the ability to cost effectively add more 

insulation in an attic.  Couple this with the attic being as much as 50% (or more) of the thermal envelope 

it simply doesn’t make sense to “value engineer” this portion of the home. 

Specifically in the code proposal #1, IECC /IRC Section 402 / N1102 sets the R-Value at 20.  Just a 5% (less 

than ¼” of closed cell foam) negative deviation in thickness equals a 5% increase in thermal load. 

Below is a graphical representation of heat flow.  It is a simple model based on the equation: 

Q=A * ΔT / R 

Q is heat flow per hour in BTU’s 

A is the square foot area of the assembly 

ΔT is the temperature difference between conditions in Fahrenheit 

R is the thermal resistance of the assembly in R-Value units 

 

In this case an area of 1,000 sq’ with a 60°F differential and R-Values ranging from 15-30 are shown. 

The following conclusions can be made from the data: 

Heat transfer is not a linear function. 

A loss of one R from 20 to 19 represents a 5.3% increase in BTU load while that same loss from R-30 to 

R29 is only 3.5% 
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A 60°F delta T may seem excessive one must remember that the roof shingles get very hot due 

to radiant energy and there is no benefit of ventilation.  Below is a chart showing shingle 

temperatures for a vented and unvented assembly from the Florida Solar Energy Center.  This is 

not for the discussion of shingle durability but rather to illustrate how hot the roof deck gets.  

Given the current information by climate scientists one could argue this is only going to get 

worse.  

While the preceding chart applies to all thermal insulation there is a concern specific to closed 

cell plastic foam.  Due to the gas used to achieve higher R-Values than materials that use 

ambient air as the prime insulator (fibrous insulation) there is a change over time in the R-

Value.  This is known as Long Term Thermal Resistance (LTTR).  Foam plastic undergoes a rapid 

aging test in an attempt to predict this but studies are still being conducted.  Some studies 

show the LTTR could dimmish by as much as 5%-10% in a decade.  Consequently a 10% drop 

equates to almost the same amount of BTU increase. 

 

 



From: Phelps, George
To: Jim Reynolds
Subject: EcoBatt Integrated Roof Deck (IRD) | Knauf Insulation
Date: Wednesday, April 14, 2021 1:43:36 PM

Jimmy ,
This is a link to our roof deck insulation system so you can see how it works.
Thanks,
George
703/321-6813

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.knaufnorthamerica.com%2Fen-us%2Fproducts%2Fbatts-insulation%2Fecobatt-integrated-roof-
deck&amp;data=04%7C01%7CJim.Reynolds%40dca.ga.gov%7Cf6fc74ca39034ba7f91c08d8ff6cd162%7Cdc9db449fad64fcd899014394088d4ec%7C1%7C0%7C637540190154212022%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&amp;sdata=Vr%2Fgmv42zkLudLavYsQQsntHM3C7w6Hw7QTuabp6d%2F4%3D&amp;reserved=0

Sent from my iPhone

mailto:george.phelps@knaufinsulation.com
mailto:Jim.Reynolds@dca.ga.gov


Comments on Georgia Proposed Amendment IECC/IRC 2022-1  

Issue Summary 
As  Georgia has embraced the beneifits of energy efficient homes and an energy code that requires 
ceiling R-values improve to R-38 and R-49,  one manufacturer in the polyurethane spray foam industry is 
advocating for carve-outs that permit lower R-values when using spray foam in below roof deck attic 
applications. These proposals are often accompanied by measures like increased ACH50 requirements 
that are intended to mitigate the reduction in R-value but are not energy equivalent or based on sound 
building science.  

Points 
1) No insulation type is inherently more energy efficient – R-value is R-value. A recent study by 

Building Science Corporation (2015) funded by manufacturers across the insulation industry 
(including spray foam manufacturers) showed that any insulation type, if properly installed with an 
air barrier, performs to the labeled R-value regardless of material type.  
https://www.buildingscience.com/documents/special/thermal-metric-documents/thermal-metric-
summary-report 
 

2) Trade-off paths already exists. The IECC performance path (R405) and Total UA alternative 
(R402.1.5) within the code already give builders the option to reduce R-value at the roof deck if 
energy savings are made up for elsewhere in the home (e.g. improved air leakage, duct leakage, or 
insulation elsewhere).  
 

3) Trade-offs of thermal performance for reduced air leakage are not equivalent. Proposals often cite 
a Building Science Corporation (BSC) study from 1999. This BSC study was published prior to the 
creation and widespread adoption of the IECC, which includes stringent air leakage testing and duct 
leakage testing targets that did not exist at the time of the BSC study. The code already mandates 
stringent air tightness targets.  Trade offs against thermal performance to meet these targets result 
in a less energy efficient home. 
https://www.buildingscience.com/documents/reports/rr-9904-unvented-cathedralized-attics-
where-we-ve-been-and-where-we-re-going/view 
 

4) It’s a bad idea to trade off thermal performance for envelope tightness. One of the nations leading 
building scientist, Dr. Joseph Lstiburek wrote an article for the Building Science Column in the April 
2021 Issue of the ASHRAE Journal titled “A Good Insulation Always Knows Its Limitations”. The 
article outlines all insulation and their properties. The article states that it is a very bad idea to trade 
off any thermal resistance with air leakage. He states that air leakage is so tight in modern codes 
that it is irrelevant to trade any thermal resistance against it. He goes on to state that trading off any 
thermal resistance against air leakage, or duct leakage is a bad idea, the home will not perform the 
same if done so. While Georgia has amended their air leakage to 5 ACH50, this is still considered 
extremely tight compared to older homes.  
https://technologyportal.ashrae.org/Journal/ArticleDetail/2292  
 

5) Energy Codes should not be designed to show favor on one manufacturer.    This proposal carves 
out a prescriptive alternative for one insulation manufacturer. The codes should no shape out paths 
that favor one product over another. ICC notoriously has rejected proposals based on these reasons.  

https://www.buildingscience.com/documents/special/thermal-metric-documents/thermal-metric-summary-report
https://www.buildingscience.com/documents/special/thermal-metric-documents/thermal-metric-summary-report
https://www.buildingscience.com/documents/reports/rr-9904-unvented-cathedralized-attics-where-we-ve-been-and-where-we-re-going/view
https://www.buildingscience.com/documents/reports/rr-9904-unvented-cathedralized-attics-where-we-ve-been-and-where-we-re-going/view
https://technologyportal.ashrae.org/Journal/ArticleDetail/2292
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April 27, 2021

Mr. Ted Miltiades, Director
Office of Construction Codes & Industrialized Buildings
Georgia Department of Community Affairs
60 Executive Park South NE
Atlanta, Georgia 30329

Re: Structural Pest Control Commission Proposed Amendment 

Dear Mr. Miltiades:

For over 100 years, the Georgia REALTORS® have served as the voice of real estate and 
homeownership in our great state.  With that voice we have and continue to advocate for 
sound policies that protect the homeowners of Georgia.  

The Structural Pest Control Commission has proposed an amendment to the building code 
regarding spray-foam insulation.  This proposal would establish a protocol through which 
pest control inspections would be able to more readily identify emerging infestations, or offer 
a report of the absence of infestation, without obfuscation of the insulation.  As the ability to 
identify and treat the home for pests is a critical component to homeownership, this matter is 
of great interest to our association.  Thus, on behalf of 49,000 Georgia REALTORS®, we feel 
that this proposal is in the best interest of the homeowner and support the adoption of this 
amendment by the Energy, Residential, and Building Amendments Subcommittee at its May 4, 
2021, meeting.

For the Georgia REALTORS®,

______________________________________
Dorrie Love, 2021 President 







   

 
April 29, 2021 

 

Mr. Ted Miltiades, Director 

Office of Construction Codes & Industrialized Buildings 

Georgia Department of Community Affairs 

60 Executive Park South NE 

Atlanta, Georgia 30329 

 

Re: Energy, Residential, Building Amendments Subcommittee – Proposed Georgia Structural Pest 

Control Commission Amendments 

 

 

Dear Mr. Miltiades: 

 

The National Pest Management Association (NPMA), the only national trade group representing the 

structural pest management industry, would like to voice our support for the code amendments proposed 

by the Georgia Structural Pest Control Commission (GASPCC).  

 

NPMA, a non-profit organization with more than 5,000 U.S. based pest management companies which 

account for about 90% of the $9.4 billion U.S. structural pest control market, was established in 1933 to 

support the pest management industry. More than 80% of the industry is made up of small businesses, 

many of them with five employees or less. Across the country, termites cause more than $5 billion in 

damage annually. NPMA’s member companies provide termite control services for countless commercial, 

residential, and institutional settings.  

 

NPMA supports the amendments proposed by the GASPCC. The proposed amendment ensures that the 

foundation/framing interface remains uncovered and allows pest management professionals the 

opportunity to visually inspect this crucial area. Our organization opposes code change recommendations 

that would result in covering these critical construction elements. By maintaining visual access in the 

manner proposed by the GSPCC, opportunities for early detection of subterranean termite infestation will 

be preserved, thereby safeguarding the structural integrity of Georgia buildings, and protecting consumers 

from costly termite damage and repairs.  

 

Sincerely, 

 

 

 

Jim Fredericks, PhD, BCE 

VP, Technical & Regulatory Affairs 

National Pest Management Association 

jfredericks@pestworld.org  

 

 



 
R806.5 Unvented attic and unvented enclosed rafter assembles  

5. 2 In Climate Zones 1,2 and 3, air-permeable insulation installed in unvented attics 
shall meet the following requirements.  

5.2.1 An approved vapor diffusion port shall be installed not more than 12 inches 
(305 mm) from the highest point of the roof, measured vertically from the highest 
point of the roof to the lower edge of the port.  

5.2.2. The port area shall be greater than or equal to 1:150 of the ceiling area. 
Where there are multiple ports  in the attic, the sum of the port areas shall be 
greater than or equal to the area requirements.  

5.2.3 The vapor-permeable membrane in the vapor diffusion port shall have a 
vapor permeance rating of great than or equal to 20 perms when tested in 
accordance with Procedure A of ASTM E96.  

5.2.4 The vapor diffusion port shall serve as an air barrier between the attic and 
the exterior of the building.  

5.2.5. The vapor diffusion port shall protect the attic against the entrance of rain 
or snow.  

5.2.6 Framing members and blocking shall not block the free flow of water vapor 
to the port. Not less than a 2-inch (51 mm) space shall be provided between any 
blocking and the roof sheathing. Air-permeable insulation shall be permitted 
within that space.  

5.2.7 The roof slope shall be greater than or equal to 3:12 (vertical/horizontal)  

5.2.8 Where only air-permeable insulation is used, it shall be installed directly 
below the structural roof sheathing.  

5.2.9 Air-impermeable insulation, if any, shall be directly above or below the 
structural roof sheathing and is not required to meet the R-value in Table 806.5. 
Where directly below the structural roof sheathing, there shall be no space 
between the air-impermeable insulation and air-permeable insulation.  

5.2.10 The air shall be supplied to a flow rate greater than or equal to 50 CFM 
(23.6 L/s) per 1,000 square feet (93 m2) of ceiling. The air shall be supplied from 
ductwork providing supply air to the occupiable space when the conditioning 
system is operating. Alternatively, the air shall be supplied by a supply fan when 
the conditioning system is operating.  

 

 



Reason Statement: 

The 2018 IRC introduced unvented attics and unvented enclosed rafter assemblies using only air 
permeable insulation as an acceptable construction method as long as certain criteria and 
guidelines are followed. One of the key guidelines in using air permeable insulation in an 
unvented attic is the addition of a vapor diffusion port, this port constructability is similar to the 
addition of a ridge vent in traditional roof assemblies. This system has been studied, researched 
and vetted for many years and has been proven to be successful.  

Advantages: 

• Airtightness. a house that has a conditioned unvented attic can be significantly more 
airtight than houses without it thus making it more energy efficient. Even though the 
model code has requirements for duct tightness levels the ductwork and air handlers are 
often leaky. Often the ductwork and/or the air handlers are located in the attic, if the attic 
is conditioned the leaks will not have a big energy penalty, if the attic is unconditioned 
and vented the leaks from these systems can result in a pressure difference causing more 
infiltration into the home. Figure 1, below outlines this issue. 

 

 

Figure 1. (Lstiburek, J.W.) 

 

• Fire Protection. Unvented attics can provide other benefits as well including helping to 
reduce the spread of fires. This is particularly true for areas where buildings are close to 
one another, typically fires start in neighboring buildings due to debris getting sucked 
into the house via attics vents, if there are no vents it can significantly reduce the fire risk.  

• Wind Uplift. Other benefits come in areas of the country where there is a high wind 
potential, mostly the coastal areas. High wind events can cause the soffit vents to 



breakdown and create significant uplift on the roof assemblies which can cause damage 
to the roof assembly and rest of the dwelling.  

• Moisture Control in Humid Climates. The traditional way of thinking is that vented 
attics help to alleviate moisture issues and this may be true in certain climate zones. In a 
hot humid climate having a vented attic will cause moisture problems, it will bring the 
hot humid air from outside the home into the attic which causes ductwork to sweat which 
in turn can cause moisture and mold growth on sheathing and framing. The alternative is 
unvented attics, these attics have shown to have some moisture concerns as well near the 
ridge, however, the introduction of vapor diffusion ports has shown to significantly 
reduce the moisture build up in these area to help to alleviate moisture build up. The 
difference in moisture is shown below.  

 

Figure 2. (Ueno, K and Lstiburek, J.W) 

• Cost Effectiveness.  Description on how using air-permeable insulation to construct a 
home with a conditioned attic is a low cost pathway for builders 

References: 

1. Lstiburek, J.W.; Venting vapor, ASHRAE Journal, July 2015. 
2. Ueno, K and Lstiburek, J.W.; Building America Report:  Field testing of an unvented roof with 

fibrous insulaiton, tiles, and vapor diffusion venting, Building Science Corporation, November 
2015. 

 



 

Table R402.1.6 
MINIMUM INSULATION R-VALUES FOR ENVELOPE COMPONENTS WHEN TRADE 

OFFS ARE USED 
Clima
te 
Zone 

Wood
a 
Fram
ed 
Walls 

Mass
a.b 
Wall 

Attica,c 
Kneew
all 

Baseme
nt 
Walla 

Cra
wl 
Wall
a 

Floor 
Over 
Unheat
ed 
Spaces 

Ceilin
gs 
with 
Attic 
Space 

Unvented 
Attics 

 

Air-
Impermea
ble 
Insulation
c,d,e 

Unvented 
Attics 
  
Air-
permeable 
Insulation
c,d,e 

2 13 4 18 0 0 13 30 20 20 
3 13 5 18 5 5 13 30 20 20 
4 13 6 18 5 5 13 30 20 20 

a: Weather-stripped hinged vertical doors (minimum R-5 insulation or maximum U-0.20), 
weather-stripped hatches/scuttle hole covers (minimum R-19 insulation or maximum U-0.050), 
or weather-stripped and disappearing/pull-down stairs (minimum R-5 or maximum U-0.020) 
shall be deemed to meet the minimum insulation R-values of the corresponding envelope 
element.  
b:Any mass wall (masonry, CMU, etc.) 
c:Attic kneewall for the purpose of this code is defined as any vertical or near vertical wall in the 
building envelope that has conditioned space on one side and attic space on the other side.  

Exception: When the building roofline is insulated, the former kneewall is classified as an 
interior wall.  
d.Examples of air-impermeable insulation include spray foam and rigid board. Examples of air-
permeable insulation include fiberglass batt and cellulose. See ‘Roofline Installed Options’ in 
Appendix RA, of these Georgia State Supplements and Amendments for details. 

e.         Unvented attics shall  meet the following requirements:  

1. The house shall attain a blower door test result <3ACH50 
2. The house shall require a whole house mechanical ventilation system that does not 

solely rely on a negative pressure strategy (must be positive, balanced or hybrid) 
3. All ducts and air handling equipment shall be located completely inside the building 

thermal envelope and a portion of the ductwork and or air handler must be located 
within the unvented attic space.  

4. Unvented attics using air-permeable insulation shall be in compliance with Item 5.2 
of Section R806.5 

 

 



 

 

1 
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April 28, 2021 

Joel Rodriguez 
Chairman 
2022 Energy, Residential and Building Amendments Subcommittee 
State Code Advisory Council 
Georgia Department of Community Affairs  
60 Executive Park South, NE 
Atlanta, GA 30329 
 
RE: Termite Inspections at the Framing Foundation Interface 
 
Dear Chairman Rodriquez, 
 
Building Science Corporation is a building science consulting firm with clients throughout North America.  Our focus is 
preventing and resolving problems relating to building design, construction and operation.  We are internationally recognized 
for our expertise in moisture dynamics, indoor air quality, and building failure forensic investigations.  We have posted 
hundreds of papers on building performance on our website:  www.buildingscience.com 
 
Building Science Corp has reviewed the two proposals submitted to the Georgia State Code Advisory Council on termite 
inspection at the framing foundation interface. Building Science Corp supports the Spray Foam Coalition’s proposed 
amendments to Georgia Building Code Section R318 and Section R402.2.11. This proposal will maximize flexibility for 
builders, ensure builders have the tools to meet the Georgia air-tightness requirements, and protect consumers from 
termites, energy loss, and moisture issues. 
 
The use of air impermeable insulation at the framing foundation interface will help control stack effect, wind and minimize 
concealed condensation issues.  In our opinion, these are as important as maintaining an accessible rim/band joist area 
because they contribute to rotting and deterioration that is very problematic at the framing foundation interface.  
 
Building Science Corp believes that spray foam can be used in a manner that protects Georgia homeowners if the following 
three conditions are met: 
 

1. The framing foundation interface is constructed with treated lumber 
2. The front face of the sill-plate is left exposed 
3. A termite shield is in place 

 
The Spray Foam Coalition proposal creates a small group of houses where the GSPCC can gain experience with alternate 
means of inspecting foundations in houses where the framing foundation interface is not as vulnerable as it is in today’s 
houses.  Note that it is an option.  Also note that the above termite control measures are not required in all houses. 
 
A complete ban on spray foam in the framing foundation interface will undermine the best building science and impact the 
ability for builders to comply the Georgia Building Code.  We believe this is a prudent path forward that addresses termite 
control. 
 

I am happy to respond to questions.  I can be reached at: (978) 852-5232 or joe@buildingscience.com 

 

Yours truly, 

 
Joseph Lstiburek, Ph.D., P.Eng.  
Principal, Building Science Corporation 



SECTION R318 PROTECTION AGAINST SUBTERRANEAN TERMITES 
 
R318.1 Subterranean termite control methods. 
In areas subject to damage from termites as indicated by Table R301.2(1), protection shall be by one, 
or a combination, of the following methods: 

1. Chemical termiticide treatment in accordance with Section R318.2. 
2. Termite-baiting system installed and maintained in accordance with the label. 
3. Pressure-preservative-treated wood in accordance with the provisions of Section R317.1. 
4. Naturally durable termite-resistant wood. 
5. Physical barriers in accordance with Section R318.3 and used in locations as specified 

in Section R317.1. 
6. Cold-formed steel framing in accordance with Sections R505.2.1 and R603.2.1. 

 
R318.2 Chemical termiticide treatment. 
Chemical termiticide treatment shall include soil treatment, or field-applied, or factory applied wood 
treatment. The concentration, rate of application and method of treatment of the chemical termiticide 
shall be in strict accordance with the termiticide label and manufacturer’s instructions. 
 
R318.3 Barriers. 
Approved physical barriers, such as metal or plastic sheeting or composite sheeting or collars 
specifically designed for termite prevention, shall be located below the lowest point of untreated wood 
materials in the structure. Such materials shall be installed in a manner that provides a continuous 
barrier, extending through all layers of the wall, to force termites to pass around the barrier or shield 
thereby becoming visible to prevent termites from entering the structure without detection by visual 
inspection. installed in a manner to prevent termites from entering the structure. Shields placed on top 
of an exterior foundation wall shall be used only if in combination with another method of protection. 
 
R318.4 Foam plastic protection. 
 
Where insulation is used below grade or is concealed underneath the foundation or slab on grade floor, 
the insulation material shall be protected against termite damage by treating the adjacent soil in 
accordance with R318.1.1 or by use of an approved termite-resistant insulation material. 
 

R318.4(a) Foam plastics without advanced termite protection. 
 
Without the use of the advanced termite protections outlined in section R318.4(b), foam plastic cannot 
be installed in the framing foundation interface. Foam plastics can be installed on the foundation wall 
using the following criteria: 
 

1. The clearance between foam plastics on the foundation wall installed above grade and exposed 
earth shall be not less than 3 inches (76 mm).  

2. The clearance between foam plastics and the top of the foundation wall shall not be less than 3 
inches (76 mm). 

3. Insulation installed in the framing foundation interface shall be removable.   
4. The framing foundation interface shall be air sealed by other means. 

 
R318.4(b) Foam plastics installed with advanced termite protection. 

 
Foam plastic insulation can be installed to the foundation wall and framing foundation interface if 
foundation construction meets the following criteria: 
 

1. The clearance between foam plastics on the foundation wall installed above grade and exposed 
earth shall be not less than 3 inches (76 mm).  

2. A termite barrier or shield that shall extend continuously through the foundation and through 
the insulation in accordance with Section R318.1.2. 

https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch03_SecR301.2_TblR301.2_1
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch03_SecR318.2
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch03_SecR317.1
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch03_SecR318.3
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch03_SecR317.1
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch05_SecR505.2.1
https://codes.iccsafe.org/lookup/IRCComm2018_Pt03_Ch06_SecR603.2.1


3. The sill plate and rim/header joist shall be preservative treated in accordance with Section 
R317 or shall have a field-applied treatment in accordance with R318.1.1.  

4. The interior edge of the sill plate shall remain exposed for visual inspection. 
5. Foam installers shall provide a certificate mounted in a conspicuous location demonstrating 

that construction and insulation installation complies with this section. 
 
In areas where the probability of termite infestation is “very heavy” as indicated in Figure R301.2(7), 
extruded and expanded polystyrene, polyisocyanurate and other foam plastics shall not be installed on 
the exterior face or under interior or exterior foundation walls or slab foundations located below grade. 
The clearance between foam plastics installed above grade and exposed earth shall be not less than 6 
inches (152 mm).  
 
Exceptions: 
 
1.Buildings where the structural members of walls, floors, ceilings and roofs are entirely of 
noncombustible materials or pressure-preservative-treated wood. 
 
2.Where in addition to the requirements of Section R318.1, an approved method of protecting the 
foam plastic and structure from subterranean termite damage is used. 
 
2. 3. On the interior side of basement walls. 
 
R402.2.11  Crawl space walls.  
 
As an alternative to insulating floors over crawl spaces, crawl space walls shall be permitted to be 
insulated when the crawl space is not vented to the outside. Crawl space wall insulation shall be 
permanently fastened to the wall and extend downward from the floor to within 9 inches (229 mm) of 
the finished interior grade adjacent to the foundation wall. A 3-inch (76 mm) inspection/view strip 
immediately below the floor joists shall be provided to permit inspections for termites. Exposed earth 
in unvented crawl space foundations shall be covered with a continuous Class 1 vapor retarder in 
accordance with the International Building Code. All joints of the vapor retarder shall overlap by 6 
inches (152 mm) and be sealed or taped. The edges of the vapor retarder shall extend at least 6 inches 
(152 mm) up the stem wall and shall be attached and sealed to the stem wall. Insulation shall be 
installed in accordance with the termite provisions in R318. 
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April 30th, 2021 

 
 
 

Rick Duncan – Executive Director 
Spray Polyurethane Foam Alliance 
11 Hope Road, Suite 111 #308 
Stafford, VA 22554  

 
 

Dear Rick: 

 
The Building Performance Institute supports the proposed optional amendment by the Spray 
Polyurethane Foam (SPF) Industry for insulating and air sealing the foundation-framing interface (FFI) 
when a pre- or post-construction termite barrier (shied) is also installed.  
 
Builders and contractors need to have options to meet strict mandates of the International Energy 
Conservation Code and above code requirements of local, state, federal, and utility energy efficiency 
(EE) and weatherization programs. The SPF Industry proposed optional amendment provides an 
alternative method for insulting and air sealing the FFI to builders and contractors options that will 
help program administrators reach goals in the reduction of greenhouse gases and energy usage.  
 
BPI sets national standards for improving comfort and energy efficiency for creating and maintaining 
safe and healthy home environments. From these standards, BPI develops professional certifications 
for home contractors to ensure quality service and workmanship. BPI is a national 501(c)(3) nonprofit 
organization. 

  
 

Sincerely, 

 

Larry Zarker 
Chief Executive Officer 

 

 

 

 

Building Performance Institute  Saratoga Technology + Energy Park 
 

107 Hermes Road, Suite 210   |    Malta, NY 12020   |    Phone: (518) 899-2727 or (877) 274-1274   |    Fax: (518) 899-1622 or (866) 777-1274 

info@bpi.org     Twitter: _ BPI_    Facebook: BuildingPerformanceInstitute   bpi.org 

mailto:info@bpi.org
mailto:info@bpi.org
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Georgia Department of Community Affairs 

Code Amendment 

Revised Code Amendment Proposal 

 

Proponent:   Georgia Structural Pest Control Commission 

Date:    April 24, 2021 

Email:   SPCC@agr.georgia.gov 

Address:   19 Martin Luther King Jr. DR., S.W. Atlanta, Georgia 30334 

Telephone Number: 404-656-3641 Fax Number: 404-463-6671 

 

 

Add new section to: 

Georgia State Amendments to the International Energy Conservation Code – 2015 edition 

R402.2.11 - Crawl Space Walls 

Propose to add - R402.2.11(1): 

To read as:  

“Insulation provided at the interior rim joist area shall be removable to allow access for 

pest control inspections.” 

 

Add new section to: 

Body of the International Energy Conservation Code 

R402.2.9 - Basement Walls 

Propose to add - R402.2.9(1): 

To read as:  

“Insulation provided at the interior rim joist area shall be removable to allow access for 

pest control inspections.” 

 

mailto:SPCC@agr.georgia.gov


 

 

CI1Y OF DAWSON  
101 South Main Street  
Post Office Box 190  
Dawson, Georgia 39842  
Phone 229-995-4444  
Fax 229-995-3713  

Email: dawsoncityhall@cityofdawson.org 

 

MAYOR  

Robert Aaron  

CITY MANAGER  

William "Tracy" Hester  

 
April 30, 2021  

Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329  

Re: Georgia IEBC Code  

Dear Mr. Miltiades  

On behalf of myself as a Building official, Building Contractor, City Manager for the City of Dawson Ga. and past  
member of the State Codes Advisory Board I would like to submit this letter of support for the proposed  
amendments to the 2018 IEBC Standards.  

My past experiences with the noted professions above have given me a unique perspective in to this matter  
related to termite protection and energy conservation, as with the old drivit system we have all seen the effects  
of not being able to inspect and even treat infestation. I served on a sub-committee several years ago that  
addressed this concern and the results of our efforts has a proven tract record. When given a way and means to  
the termite professionals to inspect and treat an effected area, the potential to alleviate a termite infestation is  
very positive. Energy conservation is certainly at the top of the construction industry and homeowners list  
these days but we can-not overlook the facts that proven methods of construction in certain areas still have a  
place no matter the convenience or ability to make our homes and businesses energy compliant.  

I encourage the State Codes Advisory Committee and the Department od Community Affairs to adopt the  
proposed amendment. I feel the benefits of inspection ports by the means proposed accomplishes both the  
protection needed to prevent termite infestation and energy conservation.  

Please contact me if you have questions or concerns and thanks you for your consideration of my support.  
 

 
William Tracy Hester, ICC CBO CM  

 

 

 

City Attorney - Tommy Coleman  
Council Members  

Melissa Marsholl- Ward I * George E. Wilson - Ward 2 * Sandra Walker- Ward 3  
john Harris - Ward 4 * Sandra Bowens. - Ward 5 * Iri Deen Pittman - Ward 6  

 

 
 

mailto:dawsoncityhall@cityofdawson.org




GEORGIA DEPARTMENT OF 

COMMUNITY AFFAIRS 
 

CODE AMENDMENT FORM 
  

ITEM NO:  (DCA USE ONLY) PAGE 1 OF 2 

CODE: 

 

IECC / IRC SECTION: R402 / N1102  

PROPONENT: 

David Goulding, Ensign Building 

Solutions; Joel Rodriguez, Gwinnett 

County; Lucas Lauritzen, Meritage Homes; 

Randy Nicklas, Icynene-Lapolla; Mike 

Barcik, Southface Institute; Phil Brown, 

Compton Sales DATE: 12/14/2020 

 

EMAIL: 

 

David@ensignbuildingsolutions.com; Joel.Rodriguez@gwinnettcounty.com; 

Lucas.Lauritzen@meritagehomes.com; rnicklas@icynene-lapolla.com; mikeb@southface.org; 

pbrown@comptonsales.com   

 

ADDRESS: 1479 Ventura Dr. Ste A, Cumming, GA 30040  

TELEPHONE NUMBER: (770) 205-9891               FAX NUMBER: (   )   -     
       

CHECK 

ONE: 

 Revise section to read as follows: 

 

x Add new section to read as follows: 

 Delete section and substitute the following:  Delete without substitution: 

LINE THROUGH MATERIAL TO BE DELETED: 
 

UNDERLINE MATERIAL TO BE ADDED 

 Approve  Approve as amended (DCA STAFF ONLY)  Disapprove Withdrawn 

DESCRIPTION: 

Add new Section R402.1.2.1 

 

R402.1.2.1 (N1102.1.2.1) Semi-conditioned attics. Where table N1102.1.2 (R402.1.2) requires R-38 or Table 

N1102.1.4 (R402.1.4) requires a U-factor of 0.030, an air impermeable insulation installed to the underside or 

directly above the roof deck with a U-factor of 0.05 or R-value of R-20 shall be deemed equivalent to the 

provisions in N1102.2.1 (R402.2.1), with the following requirements: 

 

1. The house shall attain a blower door test result < 3 ACH50 
           
2. The house shall require a whole house mechanical ventilation system that does not solely rely on a 

negative pressure strategy (must be positive, balanced or hybrid) 
 
3. If not already covered by the R-20 depth of the air-impermeable insulation, the exposed portion of the 

roof rafters shall be wrapped (covered) by minimum R-3 unless directly covered by drywall / finished 
ceiling. 

 
 

mailto:David@ensignbuildingsolutions.com
mailto:Joel.Rodriguez@gwinnettcounty.com
mailto:Lucas.Lauritzen@meritagehomes.com
mailto:rnicklas@icynene-lapolla.com
mailto:mikeb@southface.org
mailto:pbrown@comptonsales.com
https://www.google.com/search?gs_ssp=eJzj4tVP1zc0TKosKSkvMEwzYLRSNaiwsEgztTA1tzQ2NDFNNrRMsgIKpZinJhpbWiRbGCQnJpomekmm5hVnpucpJJVm5qRk5qUrFOfnlJZk5ucVAwDLnxmm&q=ensign+building+solutions&rlz=1C1GCEV_en&oq=ensign&aqs=chrome.1.69i57j46i175i199j46i433j0l2j46j0l2.4582j1j7&sourceid=chrome&ie=UTF-8


DESCRIPTION: 

Add new Section R402.1.2.1 

 

R402.1.2.1 (N1102.1.2.1) Semi-conditioned attics. Where table N1102.1.2 (R402.1.2) requires R-38 or Table 

N1102.1.4 (R402.1.4) requires a U-factor of 0.030, an air impermeable insulation installed to the underside or 

directly above the roof deck with a U-factor of 0.05 or R-value of R-20 shall be deemed equivalent to the 

provisions in N1102.2.1 (R402.2.1), with the following requirements: 

 

1. The house shall attain a blower door test result < 3 ACH50 
           
2. The house shall require a whole house mechanical ventilation system that does not solely rely on a 

negative pressure strategy (must be positive, balanced or hybrid) 
 
3. If not already covered by the R-20 depth of the air-impermeable insulation, the exposed portion of the 

roof rafters shall be wrapped (covered) by minimum R-3 unless directly covered by drywall / finished 
ceiling. 

 
 

REASON/INTENT: 

This new section will allow easier compliance for designers and builders to provide a cost- and performance- 

effective assembly. The tighter blower door requirement (< 3ACH50) and whole house mechanical 

ventilation, along with wrapping rafters to reduce thermal bridging will provide energy savings and assure 

code compliant indoor air quality.  This proposed amendment will eliminate the additional expense for 

builders of running a computer simulation program to allow for R-value trade-offs for the roof assembly. 

Note: The R-20 roof (air impermeable) insulation has a long record of successful performance in Georgia. 

FINANCIAL IMPACT OF PROPOSED AMENDMENT: 

This will reduce the overall cost of design and construction for Georgia homeowners and provide 
effective optimal insulation values. 

GEORGIA DEPARTMENT OF 

 COMMUNITY AFFAIRS 

 

CODE AMENDMENT FORM 

INSTRUCTION SHEET 
 

1. Do not complete the line entitled “Item No.______”. 
 

2. Use a separate form for each proposed code amendment. 
 

3. “Sheet ____ of _____” indicates the number of sheets for each individual proposed code amendment, not 

the number of sheets for all the amendments submitted. 
 

4. Identify the code and code section that is the subject of the proposed amendment. 
 

5. The proponent’s name, address, telephone number and fax number must be filled out completely. 



 

6. Be sure to indicate the type of recommended action in the space referred to as “Check One”. 
 

7. If the proposed amendment revises the language of the code section, deletes the entire code section, or 

deletes the entire code section and offers substitute language, include the language of the present code 

section and line through the language to be deleted and underline the language of the proposed amendment. 
 

8. Under the “Reason” section, provide the reasoning behind the proposed code amendment.  The reason 

should be clear and concise. Test reports, standards or other supporting information and documentation 

may be submitted with the proposed amendment and must be attached to the amendment form.  
 

9. A Statement of Financial Impact must accompany all proposed code amendments. The statement 

should be clear and concise. Test reports, standards or other supporting information and documentation 

may be submitted with the proposed amendment and must be attached to the amendment form. 
 

10. All proposed amendments must be typed and completed in full and the original submitted to the 

Codes and Industrialized Buildings Section of the Department of Community Affairs NO LATER 

THAN DECEMBER 15TH.   The proposed code change shall be submitted for review to the State Codes 

Advisory Committee at their quarterly meeting in January.  An incomplete form will be sent back to the 

proponent for completion.  An amendment submitted after the submittal deadline date will be returned to 

the proponent. 
 

11. The proponent will be notified when the proposed amendment will be considered by the State Codes 

Advisory Committee. 
 

12. Information concerning submittal of code amendments, including deadline dates for submittal, can be 

obtained by contacting the Codes and Industrialized Buildings Section at (404) 679-3118.  All proposed 

code amendments should be submitted to: 
 

The Department of Community Affairs 

Codes and Industrialized Buildings Section 

60 Executive Park South, NE 

Atlanta, Georgia 30329-2231 



































































Proposed Amendment for  
Air Impermeable Insulation in Semi-conditioned Attics 

 
Summary: 
With respect to the proposed amendment to the 2020 GA energy code, proponents recognize the need 
for the code to be product agnostic.  Revisions to the amendment are included here in.  The revisions 
make reference to installation of air impermeable insulation, but make no reference to specific 
insulation products; rather, this amendment only addresses the associated R-value requirement (which 
is already accepted in the GA Energy Code) as well as the need for complete coverage, or quality of 
installation.   
 
Proponents of this amendment would like to briefly address the need, or the purpose, of this proposal 
and provide additional supporting documentation.   
 
Purpose: 
The current energy code allows buildings to comply either via prescriptive path or performance path.  
The performance path gives four different options to show compliance, including: 

- ERI 
- Simulated Performance 
- UA Tradeoff 
- Rescheck (not a viable compliance option because Rescheck does not account for GA 

amendments) 
The practice of creating semi conditioned attics in lieu of vented attics is becoming more and more 
common, in large part because of increasing consumer demand and the recognition that this practice 
results in a more energy efficient home.  The benefits of bringing the HVAC system inside the thermal 
envelope are well documented.  The 2020 GA Energy Code does make accommodations for the use of 
air impermeable insulation installed in the roofline; however, homes built using this insulating method 
very often do not pass code using the alternative compliance options specifically allowed in the code, 
even though homes implementing this practice outperform the same house built to the prescriptive 
energy code requirements.   
 
Supporting Documentation: 
Provided as an addendum to this summary are HERS Certificates that may be submitted as evidence to 
the improved performance of homes that employ the use of air impermeable insulation in the roofline.  
This energy modeling was produced for both townhomes and SFH, and in every case, reflects a reduced 
HERS Rating and reduction in annual energy usage.  Also provided are sample documents using the 
currently approved compliance options showing that these homes “fail” to meet the energy code, 
despite having improved performance.   
 
This amendment provides builders with one additional compliance pathway.  Builders are not required 
to install air impermeable insulation in the roofline, but if they do, they should have a compliance 
pathway that is simple for them to employ, and equally as simple for code officials to enforce.   
 
 



 

 

Mr. Ted Miltiades, Director  
Office of Construction Codes & Industrialized Buildings  
Georgia Department of Community Affairs  
60 Executive Park South NE  
Atlanta, Georgia 30329  
 
2018 IEBC – Mandatory Code 

Dear Mr. Miltiades, 

The Building Owners and Managers Association of Georgia (BOMA Georgia) is writing in support of the 
proposed amendment submitted by the American Institute of Architects of Georgia (AIA Georgia) that 
advocates for the adoption of the 2018 IEBC with Amendments as a mandatory code in Georgia. 

BOMA Georgia is a trade association representing one of the largest and most revenue-generating 
industries in the state: commercial real estate. In Georgia, commercial real estate contributes 
approximately $5 billion to the state's economy; generates nearly $1.5 billion in new taxable personal 
earnings and supports nearly 50,000 jobs. 

This amendment would have definite benefits to the commercial real estate industry. Most notably, 
these benefits include: 

• Clear guidelines for architects and contractors working with building officials to expedite the 
regular and ongoing construction projects that occur at existing buildings managed commercial 
real estate management professionals.  

• Setting a consistent standard in existing building construction and renovation across 
jurisdictions in the state. Many of our members manage a portfolio of existing buildings in 
Georgia. A consistent and mandatory code in Georgia would result in cost and time savings for 
existing building owners, tenants, and managers. 

• The flexibility provided by the IEBC helps encourage the use of existing buildings for businesses 
and business tenants in Georgia because the reuse of existing buildings is generally more 
affordable. 

• BOMA Georgia members are proponents of green and sustainable solutions and seek ways to 
increase efficiency and reduce waste. The reuse of buildings is significantly more sustainable 
than the energy and waste generated during new construction. 

It is for these reasons and many more that we encourage the adoption of the 2018 IEBC with 
Amendments as a mandatory code in Georgia. Thank you for your consideration. 

Sincerely, 

 

Gabriel Eckert, FASAE, CAE 
CEO, BOMA Georgia 



 
Please submit response to: 

Ryan Okey 
Department of Pesticide Regulation 

511 Westinghouse Road 
Pendleton, SC 29670 

 
 

Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
Dear Mr. Miltiades, 
 
The Association of Structural Pest Control Regulatory Officials (ASPCRO) has been focusing on structural pest 
management issues including the inspection and control of termites since 1956. ASPCRO’s membership is 
comprised of state pest control regulatory officials who are responsible for assuring consumer protection 
related to termite control and prevention.  Each state has an agency that regulates pest management 
companies that provide termite control and many states have specific state regulations on termite inspections.    
 
On behalf of the ASPCRO Board of Directors, I am writing in support of the Georgia Structural Pest Control 
Commission and Georgia Department of Agriculture’s initiative to update the residential building codes with 
the Georgia Department of Community Affairs. 
 
We strongly support this amendment for the following reasons: 

• Termites cause more than $5 billion in damage each year across the United States. 
• Visual inspections, provide an accurate, first-line of protection, method of termite detection available 

to pest management professionals. Georgia, along with a number of other states, has specific laws 
regarding the performance of termite inspections requiring a visual inspection for evidence of termite 
infestation when completing the Georgia Wood Infestation Inspection Report. 

• The proposed amendment allows for a visible inspection of the foundation and framing interface of a 
crawl space and basement construction.  Visual access to foundation and framing interface is critical 
for effective subterranean termite inspections. 

• The proposed amendment provides the best consumer protection.  Visual access affords pest 
management professionals the best opportunity for early detection of termite infestation reducing the 
risk of costly damage and repairs. 

 
Thank you for the consideration.  
 
Sincerely, 

 
Ryan Okey  
ASPCRO, President  
www.ASPCRO.org  
 
cc: Mr. Derrick Lastinger 

http://www.aspcro.org/


M1401.2 Access 
 
Heating and cooling equipment and appliances shall be located only in conditioned spaces 
with respect to building construction and 
other equipment and appliances to permit maintenance, servicing and replacement. 
Clearances shall be maintained to permit cleaning of heating and cooling surfaces; 
replacement of filters, blowers, motors, controls and vent connections; lubrication of 
moving parts; and adjustments. 
 
Exception: Access shall not be required for ducts, piping, or other components approved 
for concealment. 

https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#equipment
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#appliance
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#equipment
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#appliance
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#permit
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#permit
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#vent
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#access
https://up.codes/viewer/georgia/irc-2018/chapter/2/definitions#duct


M1305.1 Appliance Access for Inspection Service, Repair and Replacement 
 
Appliances shall be located to allow for access for inspection, service, repair and replacement 
without removing permanent construction, other appliances, or any other piping or ducts not 
connected to the appliance being inspected, serviced, repaired or replaced. A level working space 
not less than 30 inches deep and 30 inches wide (762 mm by 762 mm) shall be provided in front 
of the control side to service an appliance. 
 
M1305.1.1 Appliances in Rooms 
 
Appliances installed in a compartment, alcove, basement or similar space shall be accessed by an 
opening or door and an unobstructed passageway measuring not less than 24 inches (610 mm) 
wide and large enough to allow removal of the largest appliance in the space, provided there is a 
level service space of not less than 30 inches (762 mm) deep and the height of the appliance, but 
not less than 30 inches (762 mm), at the front or service side of the appliance with the door open. 
 
M1305.1.2 Appliances in Attics 
 
Conditioned attics containing appliances shall be provided with an opening and a clear and 
unobstructed passageway large enough to allow removal of the largest appliance, but not less 
than 30 inches (762 mm) high and 22 inches (559 mm) wide and not more than 20 feet (6096 
mm) long measured along the centerline of the passageway from the opening to the appliance. 
The passageway shall have continuous solid flooring in accordance with Chapter 5 not less than 
24 inches (610 mm) wide. A level service space not less than 30 inches (762 mm) deep and 30 
inches (762 mm) wide shall be present along all sides of the appliance where access is required. 
The clear access opening dimensions shall be not less than of 20 inches by 30 inches (508 mm 
by 762 mm), and large enough to allow removal of the largest appliance. 
 
 
Exceptions: 
 

1. The passageway and level service space are not required where the appliance can be 
serviced and removed through the required opening. 

2. Where the passageway is unobstructed and not less than 6 feet (1829 mm) high and 22 
inches (559 mm) wide for its entire length, the passageway shall be not more than 50 feet 
(15 250 mm) long. 
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Disclaimer 
This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, 
or represents that its use would not infringe privately owned rights. 

Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, 
or favoring by the United States Government or any agency thereof. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof. 
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Summary 
The addition of the Energy Rating Index (ERI) in the International Energy Conservation Code (IECC) 
marked the first time that an energy rating had been incorporated directly into a national model code. 
The ERI differs from traditional compliance paths in that code compliance, and related home 
performance, is determined by comparing a home’s energy rating to a specified target rating for each 
climate. The incorporation of the ERI also brought important questions related to code implementation, 
many centering on the expected consistency of the approach, as well as the roles and responsibilities of 
those working to implement and verify codes at the state and local levels. The U.S. Department of 
Energy (DOE) Building Energy Codes Program therefore commissioned a study in attempt to better 
understand how home energy ratings might function as a code compliance mechanism, and to address 
the question of variability that could be expected if enlisting the HERS Index1 for the purpose of 
demonstrating code compliance via the ERI path.  

Methodology 

DOE engaged the regional energy efficiency organizations (REEOs) to collect data, targeting new single-
family homes across U.S. climates, as represented by the respective REEO regions. In order to ensure 
objectivity of the results, the study was conducted as a blind effort, with raters unaware that multiple 
ratings were being conducted on the same home. Highlights of the Methodology include:  

● Each study identified a homebuilder who was willing to participate in the study, providing a 
house at the final inspection stage of construction 

● Multiple RESNET-certified HERS Raters (typically 4-6 per home) were commissioned to perform 
a plan review and field inspection based on RESNET protocol—each was provided construction 
documentation for the home and conducted onsite verification 

● Ratings were conducted over a four to six day period to assure consistent field conditions and 
that there would be no overlap of raters onsite 

● REEO staff coordinated the individual home assessments and provided quality control, 
monitoring site procedures and noting observations 

● Each home received a preliminary HERS Index and Building Summary Report 
 

Results 

In total, 56 total ratings were gathered across 11 homes. The average rating variability observed for an 
individual home was approximately 13 points. More information on the range of scores observed and 
their expected impact on residential energy use is outlined in the Key Outputs section.  

Beyond the overall ratings and energy use projections, several inconsistencies were noted amongst 
additional data points, including many efficiency measures known to have a significant impact on 
residential energy consumption. Notably, home size and geometry, HVAC equipment, and utility rates, 
among others. A wide range of software packages and versions were also employed for calculating the 
energy ratings.  

                                                            
1 The HERS Index was chosen as the focal point of the study based on its use within several state codes and 
the incorporation of RESNET Standard 301 into the IECC.    
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The results of the study provide insight on the range of potential variability that might be expected 
under the ERI path and how home energy ratings might function as a code compliance mechanism. It 
also raises many important questions that are not yet addressed. For example:  

• What portion of variability is due to human subjectivity compared to that which is inherent to 
the selected software or underlying calculation methodology? 

• What are the primary drivers of variability sensitivity, including key attributes and inputs with 
the most significant effect on rating variance and projected energy use?  

• What is the effect of variability on home energy performance (i.e., actual energy use)?  
• What level of variability is acceptable to industry and affected stakeholders? 
• What range of variability will ensure equitable energy use compared to traditional prescriptive 

and performance-based code compliance paths?    

These require further investigation and should be expanded as part of future research efforts. 
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Background 

An Introduction to Home Energy Ratings 

The Home Energy Rating System (HERS) is an index used to measure home energy efficiency developed 
and administered by the Residential Energy Services Network (RESNET)2. The system is widely used for 
inspecting and calculating a home’s energy performance, including for many above-code programs such 
as the ENERGY STAR for New Homes program. HERS can be used in both new construction and existing 
home applications. A HERS Index Score is intended to communicate home’s energy performance in an 
easy and simple manner, portraying the basic energy efficiency characteristics of the home, including 
heating, cooling and watering heating, and other loads contributing to the cost of owning and operating 
the home.  

Key features accounted in the HERS Index Score include:  

● Exterior walls (both above and below grade) 
● Floors over unconditioned spaces (e.g., garages or cellars)  
● Ceilings and roofs 
● Attics and foundations 
● Windows and doors 
● Vents and ductwork 
● HVAC and water heating systems (and controls) 
● Envelope air tightness 
● Heating and cooling distribution system tightness 

 
A certified Home Energy Rater (HERS Rater) assesses the energy efficiency of a home, assigning it a 
relative performance score. To calculate a home’s HERS Index Score, a certified RESNET HERS Rater does 
an energy rating on a home and compares the data against a reference home, which is a modeled home 
design to the same geometry and specified characteristics as the actual home. As the projected energy 
usage of the home decreases, so does the HERS Index – approximately one point for every one percent 
improvement over a baseline index of 100. According to RESNET, a home with a HERS Index Score of 70 
is 30 percent more energy efficiency than the RESNET Reference Home. Similarly, a home with a HERS 
Index Score of 130 is 30 percent less energy efficiency than the same Reference Home3. 

Home Energy Ratings in the International Energy Conservation Code 

The HERS Index is widely recognized amongst the residential design, construction and code compliance 
community, and several states have incorporated a HERS compliance option within their codes as part of 
the state adoption process. These compliance options typically take the form of requiring a HERS Index 
Score that must be met (or exceeded) in lieu of traditional prescriptive or performance-based 
compliance paths. In more recent years, the HERS Index has also been incorporated directly into the 
model energy code for low-rise residential buildings, the International Energy Conservation Code (IECC). 
The 2015 IECC introduced a new performance path via (an added) Section R406, known as the Energy 
Rating Index, or ERI.  

                                                            
2 http://www.hersindex.com/understanding  
3 https://www.resnet.us/hers-index  

http://www.hersindex.com/understanding
https://www.resnet.us/hers-index
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Residential Energy Services Network (RESNET) 

The Residential Energy Services Network, or RESNET, is a non-profit organization that serves as the 
membership and credentialing body for RESNET-certified home energy raters, and as the development 
body administering the industry standards backing the HERS Index, most notably ANSI/RESNET/ICC 
Standard 301, the Standard for the Calculation and Labeling of the Energy Performance of Low-Rise 
Residential Buildings using an Energy Rating Index. This Standard is a joint publication of the American 
National Standards Institute (ANSI), RESNET, and the International Code Council (ICC), and serves as the 
technical basis for performing and calculating a HERS Score.  

Learn more about RESNET at www.resnet.us.  

Regional Energy Efficiency Organizations (REEOs) 

The Regional Energy Efficiency Organizations (REEOs) are non-profit organizations with the shared goal 
of connecting key market stakeholders and best practices to leverage the power and benefits of energy 
efficiency across the United States. The REEO network is comprised of six individual organizations 
representing various regions of the country:  

● Midwest Energy Efficiency Alliance (MEEA) 
● Northeast Energy Efficiency Partnership (NEEP) 
● Northwest Energy Efficiency Alliance (NEEA) 
● South-Central Partnership for Energy Efficiency as a Resource (SPEER) 
● Southeast Energy Efficiency Alliance (SEEA) 
● Southwest Energy Efficiency Project (SWEEP) 

 
Each REEO is an independent non-profit organization working together to provide a mix of programs and 
tools to help advance energy efficiency as a resource. In addition to working within their specific regions, 
the REEOs also collaborate on areas of common interest, including policy, technical assistance programs 
and communications.  

Learn more about the REEO network at  
http://www.neep.org/network/regional-energy-efficiency-organizations-network.  

U.S. Department of Energy 

The U.S. Department of Energy (DOE) Building Energy Codes Program is directed by federal statute to 
perform several functions related to building energy codes for residential and commercial buildings. As 
part of its directives, DOE is required to review updated editions of the model energy codes, including 
the International Energy Conservation Code (IECC), and issue a determination4 as to whether the 
updated edition will result in increased energy efficiency in residential buildings. DOE is also directed to 
participate in industry model code review and consensus processes, providing technical support and 
conducting analysis to review the technical and economic basis of code updates. In addition, DOE is 
directed to provide technical assistance to states implementing building energy efficiency codes.  

Learn more about the DOE Building Energy Codes Program at www.energycodes.gov/about.  

                                                            
4 https://www.energycodes.gov/development/determinations  

http://www.resnet.us/
http://www.neep.org/network/regional-energy-efficiency-organizations-network
http://www.energycodes.gov/about
https://www.energycodes.gov/development/determinations
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Study Purpose 
The addition of the Energy Rating Index in the 2015 International Energy Conservation Code (IECC) 
marked the first time that an energy rating had been incorporated into a national model code. While a 
number of states have incorporated alternative paths built around energy ratings at the state level, this 
was the first time that a rating option was incorporated within the model code directly as an alternative 
compliance path. While the HERS Index was not originally specified within the ERI path, the connection 
was made more explicit when ANSI/RESNET/ICC Standard 301 was incorporated by reference in the 
2018 IECC.  

Many stakeholders played a role in establishing the ERI and multiple variations were considered as part 
of the code development process administered by the International Code Council (ICC). The IECC 
ultimately settled on a relatively simplistic approach by which a home must achieve an ERI at or below 
(better) than a specified threshold targets for each climate zone in addition to meeting the mandatory 
requirements of the IECC as well as the prescriptive envelope requirements of the 2009 IECC5. In 
establishing these targets, interested and affected parties provided thorough testimony and analysis 
supporting the specified thresholds, which vary by only one point between most climate zones, and by a 
range of just five points across all climates.  

The U.S. Department of Energy (DOE) Building Energy Codes Program is directed by statute to perform 
several activities related to building codes. These include participation in industry processes to review 
and update building codes, such as the IECC, and providing technical assistance to states implementing 
building energy codes.6 The ERI path is fundamentally different from traditional compliance paths in that 
home performance is determined by comparing a home’s energy rating (i.e., ERI) to targets specified in 
the IECC. There is significant interest in understanding how the ERI will impact residential energy 
efficiency, how it will function as a compliance path, and what assistance will be needed by states and 
local code jurisdictions working to implement new editions of the IECC.  

DOE therefore commissioned a study in attempt to better understand how home energy ratings might 
function as a code compliance mechanism. Specifically, to address the question of variability that could 
be expected when enlisting the HERS Index for the purpose of demonstrating code compliance via the 
ERI path. Data on HERS ratings for new homes was collected by the REEOs across their respective 
regions, aggregated and reported. The intent of the study was to provide insight to raters, the code 
compliance community, and other affected stakeholders for general awareness and to aid ongoing 
quality assurance efforts. In this initial study, DOE desired objective data and key outputs of the HERS 
rating process, and specifically did not attempt to understand the why behind the ratings, such as 
isolating or quantifying specific inputs and variables that may be the cause of variability. Consistency and 
replicability of the rating process is crucial to the ERI path, and to ensure that households can expect 
equitable levels of energy performance regardless of compliance path.  

Methodology 
The purpose of the study was to increase understanding of how home energy ratings might function as a 
code compliance mechanism, including the level of variability that could be expected when enlisting the 
HERS Index for the purpose of demonstrating code compliance via the ERI path. The REEOs sampled 11 

                                                            
5 As outlined in Table 402.1.2 or 402.1.4 of the 2009 IECC 
6 https://www.energycodes.gov/about/statutory-requirements  

https://www.energycodes.gov/about/statutory-requirements
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homes7 across each of their 6 regions for a total of 56 individual ratings. Each home was assessed by 4 to 
6 different local RESNET-certified raters. The methodology required a blind study where individual raters 
were not made aware they were evaluating the same home. This was crucial to ensure objectivity and 
replicate conditions that could be present when employing the ERI path.  

 
Figure: Data collection locations across states and regions  

General Protocol 

The protocol implemented was as follows. Each REEO:  

1. Identified a homebuilder who was willing to participate in the study and able to provide a single-
family house ready to receive a final blower door and duct blaster test.  

2. Hired four to six RESNET-certified HERS Raters, each from a different company to perform a plan 
review and field inspection (based on RESNET protocol). 

3. Received a projected HERS Index and relevant input documentation from each of the raters. 

4. Aggregated the collection of data and reported findings. 

House Selection 

The houses selected for the study were new single-family homes. Each home was recently completed, or 
close to completion, and ready for final inspection and testing (based on the requirements identified in 
the IECC). For each region, the respective REEO selected two homes in separate states, and targeted 4-6 
ratings per home.  

It is important to note that homes were targeted across multiple states and therefore their codes and 
related energy efficiency requirements varied. Homes were not screened based on the applicable code 

                                                            
7 An additional home in Malta, NY also participated in the study, but for diagnostic testing only and did not receive 
projected HERS Indices. 
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or evaluated for the purposes of determining compliance (e.g., whether mandatory code measures were 
met, prescriptive requirements, etc.).  It’s also important to highlight that the study sought data on the 
consistency of multiple ratings on a single home and not whether the resulting ratings complied with the 
code (via the ERI targets specified in the IECC).  

Communication Protocol 

A REEO staff member or a contractor coordinated raters hired to provide the projected HERS Index. Each 
REEO generally conducted the following activities:  

● Delivery of supporting documentation (i.e., available plans, specifications, and similar 
information depicting the energy efficiency characteristics of the home) 

● Coordinating the ratings and site activities 
● Arranging payment 
● Other administrative aspects (e.g., email communication, responding to inquiries, etc.)  

 
When initially contacted, raters were generally informed that the builder was considering using a HERS 
score as a marketing tool or as a means of complying with code, where applicable. They were told that 
the builder desired to know what HERS Score the home achieved, but that a confirmed rating was not 
necessary for the home. 

Prior to the onsite assessment, all raters were provided the same information and documentation (e.g., 
house plans, window schedules, insulation values and other default or non-observable information). 
This information was intended to provide a consistent collection of information about a given home to 
all applicable raters and to aid in the calculation of the HERS Score. If an individual rater made further 
inquiries about the home or related documentation, responses were provided only to the rater who 
asked the question.  

One thing to note is that a HERS Rater would often be involved throughout the design and construction 
process in order to verify all inputs required for a confirmed rating. In this case, the limited time window 
did not allow for verification of items that were already in place and no longer visible, such as wall cavity 
insulation.  While this approach ensured that inspections could be completed quickly for the purposes of 
the study, it left less opportunity for discovery and interaction that would ideally be part of the rating 
process. However, in all cases, required information that was not directly observable was provided to all 
raters in order to maintain consistency amongst variables for a given home.  

On-Site Assessments 

To ensure consistent field conditions and maintain study objectivity (blindness), ratings were conducted 
over two-week period, at maximum, with no overlap of raters on the project site. A member of the 
REEO staff or a hired contractor met each rater at the subject house, answered questions and monitored 
the onsite data collection.  

  



 

11 
 

Rating Documentation 

The following was generally requested to accompany each rating:  

● An informational Home Energy Rating Certificate8 
● Building Summary 
● Performance Report 

 
In some cases, not all requested documentation was provided by the rater. In other cases, raters 
provided additional documentation, such as AHRI certificates. For houses assessed in Florida, the 
EnergyGauge Input Summary Report was provided by all raters upon completion of the projected HERS 
Index.9  

 

  

                                                            
8 The Home Energy Rating Certificates received had a draft watermark printed on the document; “NOT CERTIFIED. 
For certification this rating must be registered.” This indicated that the rating was not uploaded to the RESNET 
database as a confirmed rating. 
9 The Florida energy code requires the use of EnergyGauge software for calculating code compliance.  
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Key Outputs: Reported HERS Index and Annual Energy Usage 
The study encompassed 11 homes across 9 states that are geographically dispersed across the U.S. for a 
total of 56 individual ratings. Each home received a minimum of at least 4 ratings, with some homes 
receiving up to 6 ratings. The outputs targeted include the projected HERS Score and annual energy 
usage for each home. These are commonly calculated by HERS Raters and are of primary interest to the 
homeowner or prospective home buyers.  

Table:  Projected HERS Index by Home and Location  

Location HERS Index 
Seattle, WA 76 71 79 75 74 - 
Portland, OR 83 82 86 86 88 - 
Orlando, FL 70 74 71 59 - - 
Tallahassee, FL 71 62 72 74 - - 
Dallas-Fort Worth, TX 78 71 79 67 65 64 
Austin, TX 69 64 55 75 64 - 
Denver, CO 67 70 79 68 99 - 
Salt Lake City, UT 42 51 43 50 - - 
Chicago, IL 44 42 51 44 49 40 
Grand Rapids, MI10 65 60 58 60 - - 
Derby, CT11 (w/o PV) N/A 55 43 N/A 50 45 

(w/PV) 19 N/A N/A 28 30 22 
 

The variability of ratings assigned to a particular home ranged from a low of 6 points (Portland) to a high 
of 32 points (Denver). A majority of homes (7 of the 11) experienced variability of 10 or more points. 
Average variability across all homes studied was approximately 13 points.  

In terms of projected annual energy usage (MMBtu), similar trends are observed. Variability ranges from 
a low of 6.3 MMBtu in Salt Lake City to a high of 98 MMBtu in Denver12. Average variability across all 
homes studied was 36 MMBtu.  

Additional information on each home, including the more detailed inputs and data points provided by 
individual raters, is outlined in the Appendix.  

 

 

                                                            
10 The Grand Rapids home was not at the typical point of construction for a certified HERS rating. The home was 
insulated, had drywall installed and finished, and was relatively air sealed. However, the finished flooring, lighting, 
water heater, air conditioner, thermostat, toilets, and appliances were not installed. More information about the 
home is listed in the Appendix.    
11 The Derby, CT home had a PV system and several raters chose to evaluate the home either with or without the 
PV contribution (and in some cases chose to evaluate both scenarios) 
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Table:  Projected Annual Energy Usage by Home and Location 

Location13 Projected Annual Energy Usage (MMBtu) 

Seattle, WA 55.01 82.37 83.17 69.80 64.57  
Portland, OR 52.99 55.69 46.26 47.36 54.98  
Dallas-Fort Worth, TX 97.1 89 66 84.5 53.4 78.6 
Austin, TX 68.5 50.3 49.4 58.8 62.1  
Denver, CO 141.4 157.4 121.7 105.4 203.4  
Salt Lake City, UT 39.0 44.5 41.8 45.3   
Chicago, IL 61.4 80.2 92.2 83.0 77.3 55.4 
Grand Rapids, MI14 93.2 60.8 85.0 79.0   
Derby, CT (w/o PV) 28.4 80.2 44.2 59.3 60.9  

 

Conclusion 
The current study sought an understanding of what variability might be experienced if enlisting the HERS 
Index for the purpose of demonstrating compliance with the Energy Rating Index (ERI) path of the IECC. 
The study included eleven homes across each region of the U.S., as represented by the regional energy 
efficiency organizations (REEOs), and a total of 56 individual ratings. Average observed per-house 
variability in the study was approximately 13 points. Variability between the maximum and minimum 
ratings for an individual home ranged from as little as 6 points to as much as 32 points. Similarly, 
projected annual energy consumption from a low of 6.3 MMBtu to a high of 98 MMBtu, and averaging 
36 MMBtu of variability for an individual home.  

While the study deliberately did not evaluate the causation of variability or sensitivity of individual 
variables, it did record data on many of the inputs and assumptions used by raters in establishing the 
respective HERS Scores. These data points include many notable attributes that are generally considered 
to have a significant impact on energy use in single-family homes, such as:  

● Envelope and duct tightness 
● Envelope insulation levels and installation quality 
● Total window area and orientation 
● Percentage of high-efficacy lighting 
● Appliance and equipment efficiency 
● Mechanical ventilation 

 
Several of these additional data points were noted as inconsistent, including some attributes that were 
directly observable by the rater (e.g., roof color) or provided as part of the home’s construction 
documents (e.g., wall insulation R-value). A wide range of software was also noted, with the average 
home being rated using three different versions of software. One home was rated with five different 

                                                            
13 For houses assessed in Florida, the EnergyGauge Input Summary Report and the informational Home Energy 
Rating Certificate did not include projected annual energy usage measured in MMBtu.  
14The Grand Rapids home was not at the typical point of construction for a certified HERS rating. The home was 
insulated, had drywall installed and finished and was relatively air sealed. However, the finished flooring, lighting, 
water heater, air conditioner, thermostat, toilets, and appliances were not installed. More information about the 
home is listed in the appendix.  
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versions of REM/Rate software amongst six raters. It is unclear to what extent this may contribute to the 
overall variability for each home. Additional information on these additional data points is presented in 
the appendix, organized by the respective regions represented in the study.  

While the study attempts to assess basic levels of ERI variability, it is based on a relatively small sample 
of homes, and should not be considered statistically representative. However, it does provide a 
preliminary sampling of results and raises many important questions for further inquiry. The level of 
variability observed in the study is notable in comparison to the ERI targets established in the IECC, 
which typically vary by only one point between climate zones and by five points across all climates.  

Looking to the future, there is a need for additional inquiry to more comprehensively assess:   

• What portion of variability is due to human subjectivity compared to that which is inherent to 
the selected software or underlying calculation methodology? 

• What are the primary drivers of variability (sensitivity), including key attributes and inputs with 
the most significant effect on rating variance and related energy use?  

• What is the effect of variability on home energy performance (i.e., actual energy use)?  
• What level of variability is acceptable to industry and affected stakeholders? 
• What range of variability will ensure equitable energy use compared to traditional prescriptive 

and performance-based code compliance paths?    

These questions and others are critical to ensuring the quality and consistency of home energy ratings, 
as well equitable performance of homes demonstrating code compliance via an ERI.  

 

  



 

15 
 

Appendix 
 

Northwest Region: Seattle, WA and Portland, OR 16 

Southeast Region: Orlando and Tallahassee, FL 19 

South-central Region: Dallas-Fort Worth and Austin, TX 25 

Southwest Region: Denver, CO and Salt Lake City, UT 33 

Midwest Region: Chicago, IL and Grand Rapids, MI 40 

Northeast Region: Derby, CT and Malta, NY 51 

 

 

  



 

16 
 

Northwest Region: Seattle, WA and Portland, OR 
Project Team:  Northwest Energy Efficiency Alliance (NEEA) 

Summary:  For houses assessed in WA and OR, NEEA collected the following information from email 
communication and documents, on-site observations, the RemRate™ and informational Home Energy 
Rating Certificate. 

General Observations 

NEEA’s project team observed each rater’s on-site process, noting their overall workflow, data collection 
methods, and specific areas of emphasis or deviation. The observations were as follows: 

1. Some rating companies sent two field representatives to the site while others utilized just one 
rater to perform the work. Generally, the larger companies provided two field representatives 
and employed scheduling/job management software. 

2. One rating company utilized an outside subcontractor to deliver performance testing services. 

3. Raters generally completed the field visit in one and a half to two hours while one of the raters 
took nearly three hours to complete testing and inspections. 

4. At the Portland site, raters noted a disconnected supply duct at the downstairs powder room. 
This was noted at different points in the inspection and testing processes. Some discovered the 
disconnected duct upon initial walkthrough and test set up, while others did not until after their 
duct test had been completed (requiring them to re-test). One rater did not note the 
disconnected duct. 

5. One rater declined to perform a duct test after discovering the disconnected duct, noting that 
he would use a stand-in value in the energy model, per RESNET allowances. This rater noted that 
he typically notifies the builder and allows them time to repair such issues prior to testing. 

6. There were slight variations in how building performance tests were set up and performed, 
notably the configuration of interior doors, baseline pressure measurements, and taping of duct 
registers and the dryer vent termination. None of the raters were observed performing multiple 
pressure blower door tests. 

7. Some raters performed Combustion Appliance Zone (CAZ) and Zonal Pressure Relief (ZPR) tests 
while others did not. 

8. There was variation in how insulation and air sealing inspections were performed, or what 
assumptions were made for unobservable areas. Some raters utilized the insulation certificate 
and/or historical knowledge of the subcontractors’ work. Some performed detailed visual 
inspection of the crawlspace and attic areas, documenting areas where improvements were 
needed. Others looked only just inside the attic/crawlspace hatch, noting insulation depth to 
estimate R-value. 

9. There was some variation in methods for testing and inspecting ventilation systems. Some raters 
performed detailed inspections and noted whether the home’s ventilation system met code or 
ASHRAE standards while others performed airflow tests on the home’s exhaust fans. 
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10. There were variations in how raters assessed showerhead and faucet aerator flow rates. Some 
noted the manufacturer’s stamp for rated flow while others took flow measurements. At the 
Portland site, several raters did not make note of fixture flow rates. 

11. Raters performing work at the Portland site invoiced from $300 to $660 for their services. 
Average cost for these services was $427. 

12. Raters performing work at the Lake Stevens site invoiced from $550-$1500 for their services. 
Average cost for these services was $923. 

Overview – Portland, OR 

Rater HERS 
Index 

 REM/Rate 
Version 

Cost of 
Rating 

Weather Location Conditioned Area 
(sq. ft) 

Volume  
(cu ft) 

A 83 15.3 $660 Portland, OR 1,405 12,767 
B 82 15.3 $300 Portland, OR 1,422 13,290 
C 86 15.3 $300 Portland, OR 1,405 11,942 
D 86 15.3 $325 Portland, OR 1,405 12,786 
E 88 15.3 $550 Portland, OR 1,443 14,144 

Overview – Lake Stevens, WA 

Rater HERS 
Index  

REM/Rate 
Version 

Cost of 
Rating 

Weather Location Conditioned Area 
(sq. ft) 

Volume  
(cu ft) 

F 76 15.3 $1,045 Seattle, WA 2,921 27,691 
G 71 15.3 $1,500 Snohomish CO AP, WA 2,921 24,742 
H 79 15.3 $750 Whidbey Island, WA 2,921 24,829 
I 75 15.3 $550 Seattle, WA 3,004 26,954 
J 74 15.3 $770 Seattle, WA 2,990 25,561 

Key Inputs – Portland, OR 

Rater HERS 
Index 

Bedrooms 
(count) 

Shell Area  
(sq ft) 

2012 
IECC UA 

Primary Heat Source DHW Source 

A 83 3 4,401 299.3 42k Gas Furnace 93% 
AFUE; 19k Gas Fireplace 

70.6% AFUE 

0.62 EF  
Gas Storage 

B 82 3 4,398 294.2 100k Gas Furnace 93% 
AFUE 

0.62 EF  
Gas Storage 

C 86 3 4,244 266.6 100k Gas Furnace 93% 
AFUE 

0.62 EF  
Gas Storage 

D 86 3 3,739 245.0 100k Gas Furnace 95% 
AFUE 

0.59 EF  
Gas Storage 

E 88 3 4,390 316.4 100k Gas Furnace 93% 
AFUE 

0.62 EF  
Gas Storage 
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Key Inputs – Lake Stevens, WA 

Rater HERS 
Index 

Bedrooms 
(count) 

Shell Area 
(sq. ft) 

2012 
IECC UA 

Primary Heat Source DHW Source 

F 76 4 6,096 391.3 68.4k Gas Furnace 95% 
AFUE 

0.93 EF  
Gas Tankless 

G 71 5 7,107 461.2 68k Gas Furnace 95% AFUE 0.91 EF  
Gas Tankless 

H 79 5 6,182 397.3 30k Gas Furnace 90% AFUE 0.58 EF  
Gas Storage 

I 75 5 6,911 397.3 100k Gas Furnace 95% 
AFUE 

0.93 EF  
Gas Tankless 

J 74 4 6,809 413.9 72k Gas Furnace 95% AFUE 0.91 EF  
Gas Tankless 

Estimated Annual Energy Use – Portland, OR 

Rater HERS 
Index 

EUI 
(kBtu/sf) 

Total 
(MMbtu) 

Heating 
(kWh) 

Heating 
(Therms) 

DHW 
(Therms) 

Lighting & 
Appliance 

(kWh) 

Appliance 
(Therms) 

A 83 37.7 53.0 265.4 323.6 160.6 4865.8 30.7 
B 82 39.2 55.7 317.4 340.8 171.1 4543.6 30.7 
C 86 32.9 46.3 180.5 256.8 160.1 4950.3 30.7 
D 86 33.7 47.4 255.6 241.1 183.9 5835.3 30.7 
E 88 38.1 55.0 118.5 331.2 171.1 5615.2 30.7 

Estimated Annual Energy - Lake Stevens, WA  

Rater HERS 
Index 

EUI 
(kBtu/sf) 

Total 
(MMbtu) 

Heating 
(kWh) 

Heating 
(Therms) 

DHW 
(Therms) 

Lighting & 
Appliance 

(kWh) 

Appliance 
(Therms) 

F 76 18.8 55.0 353.5 387.7 128.7 11139.6 0.0 
G 71 28.2 82.4 966.9 590.0 130.4 6962.9 80.1 
H 79 28.5 83.2 1111.8 514.2 257.1 7183.5 36.1 
I 75 23.2 69.8 978.2 489.8 142.7 9047.1 36.1 
J 74 21.6 64.6 649.9 491.6 125.7 9041.7 0.0 
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Southeast Region: Orlando and Tallahassee, FL 
Project Team:  Southeast Energy Efficiency Alliance (SEEA) 

Summary:  For houses assessed in Florida, SEEA collected the following information from email 
communication and documents, on-site observations, the EnergyGauge™ Input Summary Report and 
informational Home Energy Rating Certificate. 

Orlando House Description 

The house is located in a suburban city of Orlando, FL and is constructed on an infill lot on an established 
street of houses built during the post-World War II era. The house is a single-story on slab, concrete 
masonry unit (CMU) construction with a two-car garage. All the equipment is located in a small utility 
room adjacent to the garage. The ceilings are 10 feet tall in the whole house except for the foyer and the 
front office (15 feet). Attic insulation is spray foam and is installed at the roofline. The home’s heating, 
cooling, hot water and cooking range are all electric. SEEA noted that a majority, if not all, of the lamps 
in the house were incandescent. 

Additional Observations – Orlando  

Rater A B C D 

Time On-site 2 hours 1.5 hours 1.5 hours 2 hours 
Rater Personnel 2 1 3 1 
Performed Blower Door 
Test 

Yes Yes Yes Yes 

Blower Door Test 
Location 

Garage entry Garage entry Garage entry Garage entry 

Sealed Registers During 
Blower Door Test 

(Most) Yes Yes Yes 

Performed Duct Leakage 
Test 

Yes Yes Yes Yes 

Checked Attic Insulation Yes Yes Yes No 
Photos of Nameplates Yes No Yes Yes 
Counted Light Bulbs No No Yes No 

HERS Rating Certificate and Input Summary, Utility Rates 

Rater HERS Index Utility Rate 
(cents/kWh) 

Annual Energy Use 
(KwH/year) 

Annual Energy Cost 

A 70 13.17 11,993 $1,373 
B 74 11.18 13,114 $1,501 
C 71 11.26 11,958 $1,369 
D 59 8.73 10,387 $1,189 

Note: Energy Gauge v5.1 does not include the individual costs in kWh for heating, cooling, hot water and 
lights and appliances in the reports SEEA received from HERS raters. 
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Input Summary: Project and Climate 

Rater Bedrooms (count) Occupants (count) Conditioned Area (sq. ft) 
A 3 4 2,399 
B 4 5 2,399 
C 3 4 2,399 
D 3 1 2,399 

Input Summary: Envelope 

Infiltration 

Rater Conditioned Volume (cu. ft) CFM50 ACH50 
A 23,990 919.9 2.3006 
B 25,443.8 1064.7 2.5108 
C 25,189.5 869 2.0699 
D 23,990 966.5 2.4171 

Exterior Walls 

Rater Gross Wall Area   
(sq. ft) 

Net Wall Area  
(sq. ft) 

R-Value Door Area (sq. ft) 

A 2,539 2,052 5 45 
B 2,546 2,049 4.1 45 
C 2,523 2,038 14 45 
D 2,585.51 2095.3 14.5 45.3 

Note: The building input summary does not include wall grading, therefore, it has not been included in 
the report. 

Windows  

Rater Area  
(sq ft) 

Area Facing 
West (sq ft) 

U Factor SHGC Shade-Summer 

A 441 85 0.27-0.65 0.20-0.26 Drapes/Blinds, exterior 
50% screening 

B 451 77.2 0.27-0.55 0.20-0.25 Drapes/Blinds 
C 440 77.3 0.27-0.65 0.2-0.25 Drapes/Blinds 
D 444.9 80.9 0.33-0.55 0.21-0.25 Drapes/Blinds 

Ceiling and Roof 

Rater Ceiling Area 
(sq. ft) 

Roof Area    
(sq. ft) 

Ceiling 
Insulation      
(R-value) 

Deck Insulation  
(R-value) 

Attic Type 

A 2,638 2,599 1 20 Unvented 
B 2,399 2,599 0 20 Unvented 
C 2,399 2,599 0 20 Unvented 
D 2,399 2,683 1 20 Unvented 



 

21 
 

Input Summary: Mechanical 

Mechanical Equipment 

Rater Cooling 
Capacity 
(kBtu/hr) 

Total Air 
Flow 

(CFM) 

Heating 
Set Point 
(Deg F) 

Cooling 
Set Point 
(Deg F) 

Heating 
Capacity 
(kBtu/hr) 

Heating 
Efficiency 

(HSPF) 

Cooling 
Efficiency 

(SEER) 
A 42 1,260 70 75 42 8.5 14.5 
B 42 1,260 70 75 42 8.2 15 
C 42 1,200 70 75 42 8.5 14.5 
D 42 1,260 70 75 42 8.5 14.5 

Duct System Inputs 

Rater 
 

Duct Surface Area (sq. ft)  Total 
Leakage 
(cfm25) 

Leakage to 
the Outside 

(cfm25) 

Location of 
Ducts 

AHU 
Location 

Supply Return 
A 479.8 119.95 163.5 10.3 Attic Main 
B 479.8 252.5 252.5 28 Main Main 
C 479.8  119.95 N/A 19 Attic Main 
D 479.8 119.95 N/A 35 Main Main 

Input Summary: Appliances and Lighting 

Rater Ceiling Fans 
(count) 

Exterior 
Lamps 
(count) 

Interior 
Lamps 
(count) 

Refrigerator 
(KwH/year) 

Dishwasher 
(KwH/year) 

Range Oven 
(fuel) 

A 2 19 44 691 270 Electric 
B 0 11 14 423 142 Electric 
C 5 18 37 705 270 Electric 
D N/A 18 37 N/A N/A N/A 
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Tallahassee House: Description 

The house is located in a suburb of Tallahassee, FL. The house is a single-story on slab, stick construction 
(2x4 walls), with a two-car garage. The air handle unit is located in the attic and the tankless water 
heater is located on the exterior of the house. The ceilings are 9 feet tall, with the exception of the 
entry, dining room and the vaulted ceiling in the great room and kitchen. The house is run mainly by 
electricity with the exception of a natural gas cooking range and a tankless propane water heater. SEEA 
noted that a majority of the lamps in this house were compact fluorescent (CFL) or LEDs. 

Additional Observations 

  Rater E Rater F Rater G Rater H 
Time On-Site 1 hour 1 hour 1.5 hours 2 hours 
Rater Personnel 1 1 2 3 
Blower Door Test 
Location 

N/A N/A N/A Screened porch 
entry 

Sealed Registers during 
Blower Door Test 

Yes Yes Yes No 

Performed Total Duct 
Leakage Test 

Yes Yes Yes Yes 

Checked Attic Insulation Yes Yes Yes No 
Took Photos of 
Nameplates 

No No Yes No 

Counted Light Bulbs No No Yes No 

HERS Rating Certificate and Input Summary, Utility Rates 

Rater HERS 
Index 

Electricity Rate 
(cents/kWh) 

Annual 
electricity use 

(KwH/year) 

Annual natural 
gas use 

(therms/year) 

Annual LPG 
use 

(gal/year) 

Annual total 
energy cost 

E 71 11.45  N/A N/A N/A15 $1,532 
F 62 11.42  8,210 0 117 $1,466 
G 72 N/A 10,179 117 0 $1,165 
H 74 N/A 8,974 131 31 $1,027 

Note: Energy Gauge v5.1 does not include the individual costs in kWh for heating, cooling, hot water and 
lights and appliances in the reports SEEA received from HERS raters. 

Input Summary: Project and Climate 
All raters consistently listed the same project and climate information.  

                                                            
15 The rater did not provide a draft HERS Certificate, but instead an excel document. In the excel document 
provided, the rater indicated that there was a propane tankless water heater, but did not provide a separation of 
energy usage. 
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Input Summary: Envelope 

Infiltration Inputs 

Rater Conditioned Area 
(sq. ft) 

Conditioned Volume 
(cu. ft) 

CFM50 ACH50 

E 2,152 19,368 1,784 5.5266 
F 2,152 22,165.6 2,586 7 
G 2,152 21,520 1,858.5 5.1816 
H 2,152 20,444 2,242 6.5799 

Exterior Wall Inputs 

Rater Gross Wall Area 
(sq. ft) 

Net Wall Area (sq. 
ft) 

R-value Door area (sq. ft) 

E 2,037 1,731 13 46 
F 1,998 1,661 13 40 
G 1,957.30 1604.97 13 40 
H 2,049.5 1,704.9 13 20 

 Note: The building input summary does not include wall grading, therefore, it has not been included in 
the report. 

Window Inputs 

Rater Area (sq. ft) Area Facing 
West (sq. ft) 

U-factor SHGC Shade-Summer 

E 261 0 0.34 0.3 Drapes/Blinds, exterior 50% 
screening 

F 297 0 0.34-0.59 0.26-0.34 Drapes/Blinds 
G 312.33 0 0.35 0.26 Drapes/Blinds 
H 324.6 114 0.34-0.4 0.26-0.31 Drapes/Blinds 

Ceiling and Roof Details 

Rater Ceiling Area (sq. 
ft) 

Roof Area (sq. ft) Ceiling Insulation 
(R-value) 

Deck Insulation 
(R-value) 

Attic Type 

E 2,152 2,407 38 0 Vented 
F 2,352 2,407 38 0 Vented 
G 2,152 2,407 38 0 Vented 
H 2,152 2,407 38 0 Vented 
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Input Summary: Mechanical 

Mechanical Equipment 

Rate
r 

Cooling 
Capacity 
(kBtu/hr) 

Total Air 
Flow 

(CFM) 

Heating 
Set Point 
(Deg F) 

Cooling 
Set Point 
(Deg F) 

Heating 
Capacity 
(kBtu/hr) 

Heating 
Efficiency 

(HSPF) 

Cooling 
Efficiency 

(SEER) 
E 28 1,545 70 75 28 9 15 
F 48.5 1,455 70 75 29.8 9 16 
G 48.5 1,455 70 75 29.8 9 16 
H 48.5 1,455 70 75 45 9 16 

Duct System Inputs 

Rater 
 

Duct Surface Area (sq. ft)  
 

Total Leakage 
(cfm25) 

Leakage to the 
Outside 
(cfm25) 

Location of 
Ducts 

AHU Location 

Supply Return 
E 430.4 107.6 N/A 142.7 Attic Main 
F 475.1 88 N/A N/A Main Main 
G 430.4 107.6 258 150 Attic Attic 
H 500 107.6 198 198 Attic Attic 

Input Summary: Appliances and Lighting 

Rater Ceiling Fans 
(count) 

Exterior Lamps 
(count) 

Interior Lamps 
(count) 

Refrigerator 
(KwH/year) 

Dishwasher 
(KwH/year) 

Range Oven 
(fuel) 

E 5 8 37 691 372 Electric 
F 0 100 200 615 270 Gas 
G 5 18 37 N/A N/A N/A 
H N/A 18 37 N/A N/A N/A 
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South-central Region: Dallas-Fort Worth and Austin, TX 
Dallas-Fort Worth House Description 
SPEER obtained permission from a homebuilder to use one of their spec homes in the Dallas-Fort Worth 
metropolitan area. The home was 2404 square feet with four bedrooms and three bathrooms. The 
raters were told to assume grade 1 wall insulation installation, and were given the following data 
regarding the envelope, HVAC and water heating: southern orientation, exterior sheathing 7/16" OSB, 
R15 blown in blanket fiberglass in walls, R38 blown fiberglass in attic (R19 under HVAC walkways and 
vaulted ceilings), windows - SHGC .25 and U-factor .35, ducts R8/R6 supply/return, radiant barrier, heat 
pump HSPF 8.2, water heater EF .88, and 14 SEER 5 ton AC. The home’s heating, cooling, and hot water 
were all electric. All appliances except for the range were electric. All of the ducts in the home were 
located in unconditioned space.  

Additional Observations 

 Rater A Rater B Rater C Rater D Rater E Rater F 
Time On-Site 2.5 hours 1.3 hours 1 hour 2.5 hours  1 hour 55 minutes 
Rater Personnel 1 1 2 1 1 1 
Location blower 
Door Test 

Garage 
entry 

Garage 
entry 

Garage 
entry 

Back porch 
entry 

Garage 
entry 

Garage 
entry 

Sealed Registers 
During Blower Door 
Test 

No No No No Yes No 

Performed Total 
Duct Leakage Test 

Yes Yes Yes Yes Yes Yes 

Performed Duct 
Leakage to Outside 
Test 

Yes Yes Yes Yes Yes Yes 

Took Photos of 
Nameplates 

Yes Yes Yes Yes Yes Yes 

Counted Bulbs No No No Yes No No 
Other  Used 

different 
duct 
insulation 
values than 
provided. 

Used 
different 
insulation 
grading 
value than 
provided. 
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HERS Ratings and Home Size 

Rater HERS Index REM/Rate 
Version 

Cost of Rating Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. ft) 

A 78 14.6.1 $550 2404 25,242 
B 71 14.6.2.1 $350 2404 23,752 
C 79 15.1 $450 2404 24,047 
D 67 14.6.4 $500 2360 23,506 
E 65 15.2 $573 2292 21,708 
F 64 14.6.1 $375 2402 27,405 

Estimated Annual Energy Cost 

Rater MMBtu Service Fee Total Cost 
A 97.1 $174 $1,765 
B 89 $60 $2,119 
C 66 $489 $2,672 
D 84.5 $72 $2,379 
E 53.4 $60 $2,402 
F 78.6 $81 $1,569 

Energy Cost/MMBtu 

Rater Heating Cooling Hot Water Lighting & 
Appliance 

A $0.05 $0.03 $0.05 $0.07 
B $0.06 $0.04 $0.11 $0.11 
C $0.11 $0.12 $0.11 $0.11 
D $0.07 $0.05 $0.14 $0.13 
E $0.15 $0.15 $0.15 $0.15 
F $0.05 $0.04 $0.09 $0.08 

Input Summary: Envelope 

Wall Details 
Rater Conditioned Area (sq. 

ft) 
Uo Value Continuous 

Insulation (R-value) 
Insulation Grade 

A 2173 0.078 0 1 
B 2310 0.074 .5 1 
C 2614.7 0.082 0 2 
D 2476 0.079 0 1 
E 2463 0.070 .4 1 
F 2671 0.059 3 1 
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Window Details 

Rater Area (sq. ft) Area Facing West 
(sq. ft) 

Shade – Winter Shade – Summer 

A 307 204 None None 
B 341 16 None None 
C 306.9 16 None None 
D 300.8 182.8 None Some 
E 273 16 None Some 
F 279 16 None None 

Ceiling and Roof Details 

Rater Ceiling Area (sq. 
ft) 

Roof Area (sq. 
ft) 

Continuous 
Insulation (R-

value) 

Cavity 
Insulation (R-

value) 

Cavity Depth 
(in) 

A 2404 2468 19 R-19 5.5 
B 2493 3020 25 R-13 3.5 
C 2485 2485 20.7 R-17.3 5.5 
D 2444 2444 25 R-13 3.5 
E 2323 2323 N/A R-30 10 
F 2404 3005 25 R-13 3.5 

Input Summary: Mechanical 

Mechanical Details 
Rater Tons Heating Set 

Point (deg F) 
Cooling Set 

Point (deg F) 
Heating 

Efficiency 
(HSPF) 

Cooling 
Efficiency 

(SEER) 

Water Heater 
(EF) 

A 5 68 78 8.2 14 0.95 
B 5 70 75 8.2 14 0.95 
C 5 72 75 8.2 14 0.95 
D 5 68 78 8.2 14 0.88 
E 5 72 75 8.2 14 0.86 
F 3 68 78 8.2 14 0.88 
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Duct Details 

Rater Returns 
(count) 

Duct Surface Area (sq. ft) Total 
Leakage 
(CFM25) 

Leakage to 
the Outside 

(CFM25) 

Location 

Supply Return 
A 6 649.1 601 96 3.99 100% Unconditioned 
B 5 649.1 601 186 7.74 100% Unconditioned 
C 2 649.1 240.4 271 11.27 100% Unconditioned 
D 4 637.2 472 216 9.15 100% Conditioned 
E 1 356.2 66 183.36 8 100% Conditioned 
F 4 649.1 480.8 75 3.12 80% Unconditioned 

20% Conditioned 

Infiltration and Ventilation Details 

Rater Rate (CFM) Hours Fan Watts ACH50 
A 52 24 275 3.82 
B 130 9 120 4.56 
C 161 9.2 681 4.41 
D 130 9.5 250 4.2 
E 56 24 100 5 
F 75 24 19.9 3.7 

Lighting and Appliance Details 

Rater Ceiling Fan 
(CFM/W) 

Dishwasher (EF) High Efficacy Lighting 
Interior Exterior 

A 29 0.46 100% 100% 
B 127.4 0.84 100% 100% 
C 0 275 kWh/yr 0% 0% 
D 70.4 260 kWh/yr 100% 0% 
E 100 0.71 75% 100% 
F 70.4 0.46 100% 100% 
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Austin House Description 

SPEER obtained permission from a homebuilder to use one of their spec homes in the Austin 
metropolitan area. The home was 1629 square feet with three bedrooms and two bathrooms. The given 
R-value for vertical surfaces was R-13 and for roof surfaces was R-25. The home uses gas for heating, 
water heating and the kitchen range, all other uses are electric. The house has a silver reflective metal 
roof. 

Additional Observations 

 Rater G Rater H Rater I Rater J Rater K 
Time On-Site 1 .75 hours 3.25 hours 1.75 hours 1.25 hours 1.75 hours 
Rater Personnel 1 2 2 1 1 
Performed Blower 
Door Test 

Yes Yes Yes Yes Yes 

Performed Total 
Duct Leakage Test 

Yes Yes No No Yes 

Took Photos of 
Nameplates 

Yes Yes Yes Yes Yes 

Counted Light Bulbs Yes Yes No No Yes 
Other Measured all 

exterior walls 
of house to 
make sure 

they matched 
plans. 

 Used light 
bulb 

information 
from plans. 

Provided 
efficiency 

rebate 
information. 

Removed 
vent in 

bedroom to 
see if ducts 

were sealed. 

Used central 
air return for 
duct leakage 

test. 

HERS Ratings and Home Size 

Rater HERS Index REM/Rate 
Version 

Cost of Rating Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. ft) 

G 69 14.6.4 $400 1,629 22,653 
H 64 15.3 $400 1,635 20,825 
I 55 15.3 $600 1,643 19,716 
J 75 15.3 $500 1,635 14,715 
K 64 14.6.1 $500 1,630 14,886 
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Estimated Annual Energy Cost 

Rater MMBtu Service Fee Total Cost 
G 68.5 $237 $1,162 
H 50.3 $72 $1,096 
I 49.4 $324 $997 
J 58.8 $120 $992 
K 62.1 $361 $1,342 

Energy Cost by Use 

Rater Heat Cooling Hot Water Lighting & 
Appliance 

G $202 $237 $92 $394 
H $106 $237 $39 $642 
I $135 $34 $26 $478 
J $100 $219 $38 $515 
K $90 $256 $50 $585 

Input Summary: Envelope 

Wall Details 

Rater Area (sq. ft) Uo Value Cavity Insulation 
(R-Value) 

Insulation Grade 

G 1809 0.085 13 1 
H 2045 0.084 13.5 1 
I 2393 0.071 19 1 
J 1809 0.071 13 1 
K 2009.5 0.097 Path Layers N/A 

Window Details 

Rater Area (sq. ft) Area Facing West 
(sq. ft) 

Shade – Winter Shade – Summer 

G 380.6 80.2 None None 
H 379.2 113.1 Varied Varied 
I 337 32 Varied Varied 
J 372 126 Varied Varied 
K 341.72 92.24 None None 
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Ceiling and Roof Details 

Rater Ceiling Area (sq. 
ft) 

Roof Area (sq. 
ft) 

Continuous 
Insulation (R-

value 

Cavity 
Insulation (R-

value) 

Cavity Depth 
(in.) 

G 1629 1922 0 25 7 
H 1963 1963 3.7 23.2 5.5 
I 1643 2053.75 3 35 6.1 
J 1635 2043.75 5 25 3.5 
K 1630 1745 7 Path Layers Path Layers 

Input Summary: Mechanical 

Mechanical Details 

Rater 
 

Tons Heating Set 
Point (deg F) 

Cooling Set 
Point (deg F) 

Heating 
Efficiency 

(HSPF) 

Cooling 
Efficiency 

(SEER) 

Water 
Heater (EF) 

G 2.5 68 78 95 15 0.85 
H 2.9 70 75 95 16 0.96 
I 3 68 78 94 16 0.83 
J 3 68 78 80 14 0.97 
K 2.9 68 78 95 16 0.99 

Duct Details 

Rater Returns 
(count) 

Duct Surface Area (sq. ft) Total 
Leakage 
(CFM25) 

Leakage to 
the Outside 

(CFM25) 

Location 

Supply Return 

G 1 439.8 81.5 149 9.15 Conditioned 
H 4 441.5 327 63 3.85 Conditioned 
I 1 443.6 82.2 N/A N/A Conditioned 
J 1 441.5 81.8 N/A N/A Conditioned 
K 4 440.1 326 159 9.75 Conditioned 

Infiltration and Ventilation Details 

Rater Rate (CFM) Hours Fan Watts ACH50 
G N/A N/A N/A 1.96 
H 108 10 250 1.36 
I 130 16.2 75 1.29 
J 53 24 150 5 
K 69 2 244.8 1.98 
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Lighting and Appliance Details 

Rater Ceiling Fan 
(CFM/W) 

Dishwasher (EF) High Efficacy Lighting 
Interior Exterior 

G 0 0.80 30% 0% 
H 115 0 80% 100% 
I N/A N/A N/A N/A 
J 0 0.46 100% 0% 
K 70.4 0 86% 100% 
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Southwest Region: Denver, CO and Salt Lake City, UT 

Denver House Description 

SWEEP obtained permission from a homebuilder to utilize one of their spec homes located southeast of 
the Denver Metropolitan area. The construction of the home was complete, and a PDF file of the house 
plans was given to SWEEP in addition to HVAC and building envelope specifications. The home was listed 
as 4262 square feet from the plans. It had three bedrooms and two and a one-half bathrooms. The 
raters were told to assume the home was constructed under 2009 IECC construction practices in an area 
with no energy code inspections. Raters received the plans before arriving on-site and performing the 
rating. 

At the time of the rating the clothes washer, dryer and refrigerator were not installed.  The garage 
lighting was 100% LED lighting, a fluorescent light in a closet and all of the remaining lights were 
incandescent light bulbs. The above grade wall assembly consisted of 2x6 studs 16oc with fiberglass batt 
insulation in the cavity. This house has a gas furnace, electric AC unit and standard tank gas water 
heater. All appliances except for the range and one oven were electric. The dryer was not plumbed for 
natural gas and no refrigerator or washer and dryer were installed.  

Additional Observations 

  Rater A Rater B Rater C Rater D Rater E 
Time On-Site 1.75 hours 1.5 hours 4.5 hours 2.5 hours 3 hours 
Rater Personnel 1 1 1 1 2 
Bedroom (count) 5 5 5 3 4 
Performed Blower 
Door Test 

Yes Yes Yes Yes Yes 

Sealed Registers 
During Blower Door 
Test 

No No No No No 

Performed Total Duct 
Leakage Test 

No No Yes Yes Yes 

Performed Duct 
Leakage to Outside 

No No Yes Yes No 

Took Photos of Name 
plates 

No Yes Yes Yes Yes 

Counted Light Bulbs No Yes Yes Yes Yes 
Other Retrotec 

Blower door 
Retrotec 
Blower door 

Retrotec 
Blower door, 
Used infrared 
Camera 

Minneapolis 
(TEC) Blower 
door 

Retrotec 
Blower door, 
Used infrared 
Camera 
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HERS Ratings and Home Size 

Rater HERS Index REM/Rate 
Version  

Cost of Rating Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. ft) 

A 67 15.3 $625 4,267 42,670 
B 70 15.1 $925 4,260 44,300 
C 79 14.6.4 $1,500 4,251 33,087 
D 68 14.6.4 $500 3,931 42,455 
E 99 15.3 $1,220 4,264 46,009 

Estimated Annual Energy Cost 

Rater MMBtu Service Fee Total Cost 
A 141.4 $120 $1626 
B 157.4 $50 $2411 
C 121.7 $0 $2714 
D 105.4 $0 $2294 
E 203.4 $120 $2944 

Energy Cost/MMBtu 

Rater Heat Cooling Hot Water Lighting & Appliance 
A $406 $95 $99 $906 
B $993 $127 $165 $1076 
C $1077 $129 $222 $1286 
D $838 $94 $164 $1198 
E $1208 $188 $131 $1297 

Wall Details 

Rater Area (sq. ft) Uo Value Insulation 
Grade 

Continuous Insulation 
(R-Value) 

Cavity Insulation (R-
Value) 

A 4,250 0.061 1 0 19 
B 3,862 0.060 1 0 19 
C 2,853 0.069 3 0 20 
D 3,270 0.063 1 0 18 
E 2,187 0.072 3 0 19 

Window Details 

Rater Area (sq. ft) Area Facing West 
(sq. ft) 

Shade – Winter Shade – Summer 

A 451 296 0.85 0.70 
B 423 266 0.85 0.70 
C 242 148 0.85 0.70 
D 412 299 0.85 0.70 
E 374 267 0.85 0.70 
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Door Details 

Rater Opaque Area (sq. ft) Uo Value Opaque Area (R-value) 
A 40 0.155 5.5 
B 18 0.329 2.1 
C 45 0.311 2.28 
D 40 0.184 4.5 
E 48 0.447 1.3 

Ceiling and Roof Details 

Rater Ceiling   
Area (sq. 

ft) 

Roof Area 
(sq. ft) 

Cont. 
Insulation 
(R-Value) 

Cavity 
insulation 
(R-Value) 

Cavity 
Depth (in.) 

Insulation 
Grade 

Uo 

A 2,255 2,255 0 38 11.3 1 0.027 
B 2,467 2,908 8 20 5.78 1 0.027 
C 2,157 2,697 10 27 8.58 3 0.040 
D 2,109 2,363 25 13 7.64 1 0.026 
E 2,330 2,497 13 25 7.08 2 0.028 

Mechanical Details 

Rater Systems 
(count) 

Tons 
Cooling 

Heating   
Set Point 

(deg F) 

Cooling 
Set Point 

(deg F) 

Heating 
Efficiency   

(AFUE) 

Cooling 
Efficiency 

(SEER) 

Water 
Heating 

(EF) 
A 3 3 68 78 93.0 13.5 0.62 
B 3 3 68 76 93.0 13 0.62 
C 3 4 68 78 93.0 13 0.62 
D 3 3 68 76 93.0 13 0.62 
E 4 3 68 78 93.0 13 0.62 

Duct Details 

Rater Returns 
(count) 

Duct Surface Area 
(sq. ft) 

Total 
Leakage 
(CFM25) 

Leakage to 
the Outside 

(CFM25) 

Location 

Supply Return 
A 5 864 800 Did not test Did not test 100% conditioned 
B 8 863 799 Did not test Did not test 90% conditioned 10% 

unconditioned 
C 9 861 797 Could not get 

test pressure  
Could not get 
test pressure 

93% conditioned  7% 
unconditioned 

D 8 796 590 Could not get 
test pressure 

Could not get 
test pressure 

90 % conditioned 10% 
unconditioned 

E 7 864 800 Could not get 
test pressure 

Could not get 
test pressure 

100% Conditioned 
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Lighting and Appliance Details 

Rater Ceiling Fan    
(CFM/Watt) 

Refrigerator 
(kWh/year) 

Dishwasher 
(EF) 

High Efficacy Lighting 
Interior Exterior 

A None 637 0.46 10% 0% 
B 80 430 270 kWh/yr. 5% 0% 
C 75 691 270 kWh/yr. 10% 0% 
D None 775 270 kWh/yr. 0% 50% 
E None 0 270 kWh/yr. 0% 100% 

Infiltration and Ventilation Details 

Rater Rate (CFM) Hours Fan Watts ACH50 
A None 24 None 3.52 
B None 24 None 3.33 
C None 24 None 4.30 
D None 24 None 3.24 
E None 24 None 2.86 
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Salt Lake City House Description 

The Salt Lake City home was completed in July 2016 and is 2,100 square feet in size, with 1,050 square 
feet on the main level and a 1,050 square foot basement. The home was built to Passive House 
standards and includes a ductless heating and cooling system. The home also has an extremely airtight 
envelope, high insulation values, and advanced windows and doors.  At the time of the assessments, the 
home was finished and unoccupied. 

The home is served by a ductless “two headed” mini-split heat pump and an HRV. Two raters reported 
two mechanical systems in the home and one rater reported three systems (perhaps due to their 
counting the heat pump system as two units). SWEEP was informed that the lighting in the home was 
100% LED. 

HERS Rating and Home Size 

Rater HERS Index 
(from plans) 

HERS Index (in 
field) 

REM/Rate 
Version  

Conditioned 
Area (sq. ft) 

Conditioned 
Volume (sq. ft) 

F 42 44 v15.1 2,096 16,151 
G 51 47 v14.6.3 2,063 17,305 
H 43 NR v14.6.4 1,956 15,648 
I 50 50 v15.1 1,798 16,182 

Estimated Annual Energy Cost 

Rater MMBtu Service Fee Total Cost 
F 39 $153 $1087 
G 44.5 $153 $1231 
H 41.8 $101 $944 
I 45.3 $153 $1123 

Energy Cost/MMBtu 

Rater Heating Cooling Hot Water Lights/Appliances 
F $28.64 $30.80 $7.13 $29.25 
G $19.59 $10.71 $24.47 $29.10 
H $25.29 $27.33 $7.40 $26.06 
I $25.87 $28.70 $7.42 $27.36 

 

  



 

38 
 

Wall Details 

Rater Area (sq. ft) Uo Value Insulation 
Grade 

Continuous 
Insulation (R-

Value) 

Cavity 
Insulation (R-

Value) 
F 1,136 0.025 1 21 22 
G 1,141 0.074 1 21 22 
H 1,008 0.022 1 24 23 
I N/A N/A N/A N/A N/A 

Window Details 

Rater Area (sq. ft) Area Facing West 
(sq. ft) 

Shade – Winter Shade – Summer 

F 207 44 0.85 0.7 
G 157 35 0.85 0.7 
H 218 45 0.85 0.7 
I N/A N/A N/A N/A 

Door Details 

Rater Opaque Area Uo Value R-Value of Opaque Area 
F 40 0.891 0.2 
G 40 0.149 5.75 
H 42 0.187 4.4 
I N/A N/A N/A 

Ceiling and Roof Details 

Rater Ceiling Area Roof Area Cont. 
Insulation 
(R-Value) 

Cavity 
Insulation 
(R-Value) 

Cavity 
Insulation 

Grade 

Framing 
Factor 

F 1,048 1,310 12 64 1 0.11 
G 1,005 1,005 7 69 1 0.11 
H 1,079 1,079 7 69 1 0.1412 
I N/A N/A N/A N/A N/A N/A 

Mechanical Details 

Rater Systems 
(count) 

Heating   Set 
Point (deg F) 

Cooling Set 
Point (deg F) 

Heating 
Efficiency   

(HSPF) 

Cooling 
Efficiency 

(SEER) 

Water 
Heating (EF) 

F 2 68 78 9.3 18 0.95 
G 2 68 78 9.3 18 0.95 
H 3 68 78 N/A 12.5 0.95 
I N/A N/A N/A N/A N/A N/A 
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Lighting and Appliance Details 

Rater Ceiling Fan    
(CFM/Watt) 

Refrigerator 
(kWh/year) 

Dishwasher 
(EF) 

High Efficacy Lighting 
Interior Exterior 

F 0 701 0 100% 100% 
G 0 701 0.46 100% 100% 
H 0 701 0 90% 100% 
I N/A N/A N/A N/A N/A 

Infiltration and Ventilation 

Rater Rate (CFM) Hours Fan Watts ACH50 
F 125 24 126 0.69 
G 253 24 166 0.11 
H 95 24 126 0.13 
I N/A N/A N/A 0.6 
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Midwest Region: Chicago, IL and Grand Rapids, MI 

Chicago House Description 

The house is a 2,880-sq. ft., two-story craftsman-style with a conditioned basement. This house is 
certified with EPA Indoor Airplus and Energy Star v. 3.1. At the time of the rating, the home was nearing 
obtaining a CO and all appliances except for a washer and dryer were installed. The home has a smart 
thermostat and is mechanically ventilated with an air-cycler.  

Below are key features of the house (confirmed by MEEA and the builder), which were compared to the 
results obtained by the six raters. 

Home Characteristics 

General 
Characteristics 

Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. ft) 

Stories Above 
Grade 

Bedrooms Conditioned 
Basement 

2,880 24,000 2 3 Yes 
Structural 
Characteristics 

Slab Foundation Above Grade 
Walls 

Sheathing Roof 

Poured 
Concrete 

Poured 
Concrete 

2x6 plates w/ 
2x4 staggered 
studs at 24” 
O.C. 

Zip System 
panels 
wrapped in 
Tyvek 

24” O.C. 2x4 
raised heel 
trusses 

Building 
Thermal 
Envelope 

Slab Insulation Foundation 
Wall Insulation 

Above Grade 
Wall Insulation 

Attic Insulation 
(measured) 

Windows 
(U-Factor) 

R-10 R-15 (exterior) R-21 or R-13.3 
+ 7.6 

R-56 .18-.22 

Mechanical 
Equipment & 
Ventilation 

Gas Furnace 
Efficiency 
(AFUE) 

Electric AC 
Efficiency 
(SEER) 

Tankless Water 
Heater 
Efficiency (EF) 

Air Cycler 
(CFM) 

Air Cycler 
(Watts) 

96 13.5 0.97 100 139 
Lights & 
Appliances 

Refrigerator 
Efficiency 
(kwh/yr.) 

Dishwasher 
Efficiency 
(kwh/yr.) 

Washer 
Efficiency 
(kwh/yr.) 

Dryer 
Efficiency (EF) 

High Efficacy 
Lighting – 
Interior/ 
Exterior 

 685  270  704 2.67   98% / 75% 
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Additional Observations 

Variables Rater A Rater B Rater C Rater D Rater E Rater F 
Time On-Site 2 Hours 2 Hours 1.5 Hours 1 Hour 1 Hour 2 Hours 
Rater Personnel  1 2 2 2 1 1 
Performed Air 
Leakage Test 

Yes Yes Yes Yes Yes Yes 

Location of Air 
Leakage Test 

Front 
Entry 

Front Entry Front Entry Front Entry Back Entry Front Entry 

Sealed Registers 
for Duct Test 

Yes Yes Could not 
test 

Unable to 
observe 

Yes Yes 

Performed Duct 
Leakage to 
Outside Test 

Yes Yes Could not 
test 

Unable to 
observe 

Yes Yes 

Performed Total 
Duct Leakage Test 

Yes Yes Could not 
test 

Unable to 
observe 

Yes Yes 

Noted Equipment 
Model #s 

Yes Yes Yes Unable to 
observe 

Yes No 

Counted Light 
Bulbs 

Yes No No Unable to 
observe 

No No 

Used Infrared 
Camera 

No No Yes Unable to 
observe 

No No 

Notes  Additional 
staff was a 

trainee 

Rater 
scheduled 

HERS 
provider QC 

of this 
rating. 

Rater 
arrived 1 

hour before 
MEEA staff 

  

Note: Rater C could not conduct a duct pressure test because carpet was being installed in the 
bedrooms. 

HERS Ratings and Home Size 

Rater HERS Index REM/Rate 
Version 

Cost of Rating Conditioned 
Area (sq. ft) 

Conditioned 
Volume 
(cu. ft) 

A 44 14.6.4 $900 2,880 25,920 
B 42 14.6.4 $450 3,120 28,704 
C 51 15.3 $450 2,880 24,000 
D 44 14.6.4 $450 2,880 24,000 
E 49 15.3 $700 2,880 24,055 
F 40 14.6.3.1 $900 2,880 25,920 
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Estimated Annual Energy Cost 

Rater MMBTU Service Fee Energy Cost Total Cost 
A 61.4 $120 $1,067 $1,187 
B 80.2 $349 $1,373 $1,722 
C 92.2 $180 $1,815 $1,995 
D 83.0 $262 $1,436 $1,698 
E 77.3 $312 $918 $1,230 
F 55.4 $372 $809 $1,181 

Energy Costs by Use 

Rater Heat Cooling Hot Water Lighting & Appliance 

A $281 $81 $64 $625 
B $254 $76 $80 $970 
C $404 $126 $88 $1,197 
D $224 $60 $73 $1,264 
E $163 $122 $46 $583 
F $138 $52 $58 $562 

Foundation Wall Detail 

Rater 
 

Area 
(sq. ft) 

Continuous 
Insulation (R-

Value) 

Cavity 
Insulation (R-

Value) 

Uo Value (Wall 
Only) 

Insulation 
Grade 

A 563.2 15 0 0.064 3 
B 594 15 0 0.064 2 
C 563.2 15 0 0.066 3 
D 576 15 0 0.063 1 
E 563.2 15 0 0.064 3 
F 545.6 15 0 0.097 1 

 

Slab Floor Details 

Rater Area (sq. ft) Continuous Insulation Under Slab (R-value) 
A 960 10 
B 1040 10 
C 960 10 
D 960 0 
E 960 10 
F 960 0 
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Rim and Band Joist Details 

Rater Area (sq. ft) Continuous 
Insulation (R-

Value) 

Cavity 
Insulation (R-

Value) 

Uo Value (Wall 
Only) 

Insulation 
Grade 

A 256 0 20 0.069 3 
B 343 0 20.9 0.045 1 
C 298.7 0 21 0.053 1 
D 256 0 21 0.054 1 
E 298.8 0 21 0.045 1 
F 256 0 19 0.048 1 

Above Grade Wall Details 

Rater Area (sq. ft) Continuous 
Insulation (R-

Value) 

Cavity 
Insulation (R-

Value) 

Uo Value Insulation 
Grade 

A 2554.5 0 20.9 0.064 3 
B 2706 7.6 13.3 0.051 1 
C 2652 7 21 0.039 1 
D 2624 7 15 0.046 1 
E 2641.9 7 14 0.049 1 
F 2557 7.5 13 0.05 1 

Window U-Factor and SHGC Details 

Rater Total Area 
(sq. ft) 

Area Facing 
West 

(sq. ft) 

U-Factor SHGC Shade - 
Winter 

Shade - 
Summer 

A 284.3 63 .19-.22 0.24 0.85 0.7 
B 257.5 62.4 .18-.27 .17-.27 0.85 0.7 
C 270 77 .19-.22 .24-.27 .85-1 .7-1 
D 277 64 0.23 0.17 0.85 0.7 
E 254.5 60.9 .18-.22 .24-.27 1 1 
F 304.8 69 .18-.22 0.26 0.85 0.7 
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Ceiling and Roof Details  

Rater Ceiling Area 
(sq. ft) 

Roof Area 
(sq. ft) 

Continuous 
Insulation (R-

value) 

Cavity 
Insulation (R-

value) 

Cavity Depth 
(in.) 

Uo 

A 960 1200 44.1 12.6 3.5 0.017 
B 1040 1082 47 13 3.5 0.016 
C 960 1200 26 30 7.3 0.019 
D 960 1200 47 13 3.5 0.016 
E 960 1200 49 11 3.5 0.017 
F 960 1689 39 10.5 3.5 0.02 

Mechanical Equipment Details 

Rater Heating 
Set Point 

(deg F) 

Cooling 
Set Point 

(deg F) 

Heating 
Capacity 
(kBtu/hr) 

Cooling 
Capacity 
(kBtu/hr) 

Heating Eff 
(AFUE) 

Cooling Eff 
(SEER) 

Water Eff 
(EF) 

A 68 78 39 23 96 13.5 0.97 
B 68 78 40 24 96.1 13.5 0.96 
C 72 75 39 24 96 13 0.97 
D 72 75 38 24 96 13 0.92 
E 72 75 39 24 96 13 0.97 
F 68 78 38.4 36 96 14 0.97 

Duct System Details 

Rater Returns 
(count) 

Supply Duct Surface 
Area (sq. ft) 

Total Duct Leakage 
(CFM25) 

Leakage to 
Outside 
(CFM25) 

Location 

A 5 583.2 12.3 0.49 100% Conditioned 
B 8 631.8 6.66 0 100% Conditioned 
C 6 583.2 Could not test Could not test 100% Conditioned 
D 7 583.2 7.64 0.87 100% Conditioned 
E 6 583.2 6.18 0.42 100% Conditioned 
F 4 739.3 6.91 0 33% Conditioned 

34% Attic 
Note: The builder used Aeroseal® to seal the duct work so at the time of testing the plenum had not 
been sealed. 
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Lighting and Appliance Details 

Rater High Efficacy Lighting Dishwasher 
(kWh/yr.) 

Refrigerator 
(kWh/yr.) 

Clothes 
Washer 

(kWh/yr.) 

Clothes 
Dryer (EF) Interior Exterior 

A 97.8 75 270 685 704 2.67 
B 100 100 270 709 96 3.3 
C 75 10 260 749 704 3.01 
D 100 100 358 505 704 3.9 
E 100 100 467 677 704 2.67 
F 100 100 467 691 487 2.67 

Ventilation and Infiltration 

Rater Rate (CFM) Hours Fan Watts CFM/Watt ACH50 
A 51 8 139 0.37 1.05 
B 62 24 370 0.17 0.9 
C 132 18.8 383 0.34 0.8 
D 135 12 135 1.00 1.2 
E 120 12 140 0.86 1.1 
F 140 10.1 140 1 1.1 
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Grand Rapids House Description 

The house is a 2,240 square-foot, one story ranch-style home with a finished conditioned basement. 
This house had a simple design but unfortunately was at the typical point of construction to receive a 
certified HERS rating.  The home did not have the finished flooring, lighting, appliances, or a water 
heater and air conditioner installed during the time of the rating.  In addition, raters were unable to test 
the duct work because the return duct had not been completely installed. Given the unfinished state of 
the home, all raters who agreed to rate the home only agreed to do so on the basis of providing a 
projected rating. MEEA provided details on the missing building components to the raters based on the 
intention of the builder.  

Home Characteristics 
General 
Characteristics 

Conditioned 
Area (sq. ft) 

Conditioned 
Volume 
(cu. ft) 

Stories Above 
Grade 

Bedrooms Conditioned 
Basement 

2,240 20,760 1 4 Yes 
Structural 
Characteristics 

Slab Foundation 
walls 

Above Grade 
Walls 

Sheathing Roof 

Poured 
Concrete 

8” Concrete 
Block 

2x4 studs 
@16” OC. 

OSB wrapped 
in Tyvek 

16” O.C. 2x4 
wooden 
trusses 

Building 
Thermal 
Envelope 

Slab Insulation Foundation 
Wall Insulation 

Above Grade 
Wall Insulation 

Attic Insulation Windows (U-
Factor) 

None R-15 (batt) R-15 (batt) R-60 (blown 
cellulose) 

.29, .30, .45 

Mechanical 
Equipment & 
Ventilation 

Gas Furnace 
Efficiency 
(AFUE) 

Electric AC 
Efficiency 
(SEER) 

Water Heater 
Efficiency (EF) 

Ventilation 
(CFM) 

Ventilation 
(Watts) 

95.5 13 .60 NA NA 
Lights & 
Appliances – 
not installed, 
provided by 
MEEA 

Refrigerator 
Efficiency 
(kwh/yr.) 

Dishwasher 
Efficiency 
(kwh/yr.) 

Washer 
Efficiency 
(kwh/yr.) 

Dryer 
Efficiency (EF) 

High Efficacy 
Lighting – 
Interior (%) 

582 261 NA NA 100 

Note: MEEA provided each rater with the following information: Slab, foundation, rim, wall and ceiling 
insulation levels; Appliance information; Air conditioning size and level of efficiency; Hot water heater 
fuel source, size and level of efficiency; High efficacy lighting percentage. 
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Additional Observations 
Variables Rater G Rater H Rater I Rater J Rater K 

Time On-Site 1 Hour .75 Hours 1.5 Hours 1 Hour .5 Hours 
Rater Personnel  1 2 1 1 1 
Performed Air Leakage 
Test 

Yes Yes Yes Yes No 

Location of Air Leakage 
Test 

Front Entry Side Entry Front Entry Front Entry Did not test 

Performed Duct Leakage 
to Outside Test 

Could not 
test 

Could not 
test 

Could not 
test 

Could not 
test 

Could not 
test 

Performed Total Duct 
Leakage Test 

Could not 
test 

Could not 
test 

Could not 
test 

Could not 
test 

Could not 
test 

Noted Window Stickers Yes Yes Yes Yes No 
Noted Heating 
Equipment Model # 

Yes Yes Yes Yes No 

Asked about Lighting Yes No Yes Yes No 
Used Infrared Camera No No Yes No No 
Asked If Home Would 
Have Whole-House 
Mechanical Ventilation 

Yes No Yes Yes No 

Notes  Rater did not 
engage MEEA 
during the 
rating 
process 

Rater 
brought an 
infrared 
camera 
gauge 
insulation 
grading 

Rater 
explained the 
rating 
process in 
detail to 
MEEA 

Rater wanted 
to wait 
conduct final 
rating when 
house was 
closer to 
completion 

Energy Ratings and Home Size 

Rater HERS 
Index 

REM/Rate 
Version 

Cost of 
Rating 

Conditioned 
Area 

(Sq. ft.) 

Conditioned 
Volume 
(cu. Ft.) 

Bedrooms 

G 65 14.6.4 $900 2240 20760 3 
H 60 14.6.4 $500 2240 18700 3 
I 58 15.3 $625 2240 19694 4 
J 60 15.3 $765 2240 17920 4 

 

  



 

48 
 

Estimated Annual Energy Cost 

Rater MMBTU Service Fee Energy Cost Total Cost 
G 93.2 $120 $1,385 $1,505 
H 60.8 $141 $1,257 $1,398 
I 85.0 $210 $1,313 $1,523 
J 79.0 $60 $650 $710 

Foundation Wall Details 

Rater Area (sq. ft) R-Value Uo Value (Wall 
Only) 

Insulation Grade 

G 1022 15 0.115 3 
H 908 15 0.086 1 
I 908 15 0.121 2 
J 928 15 0.122 3 

Slab Floor Details 

Rater Area (sq. ft) R-Value (under slab) 
G 1,120 0 
H 1,120 0 
I 1,120 0 
J 1,120 0 

Rim and Band Joist Details 

Rater Area (sq. ft) Continuous 
Insulation (R-

Value) 

Cavity 
insulation (R-

Value) 

Uo Value 
(Wall Only) 

Insulation 
Grade 

G 136 0 19 0.057 2 
H 136 0 19 0.047 1 
I 136 0 15 0.063 1 
J 136 0 15 0.076 3 

Above Grade Wall Details 

Rater Area (Sq. ft.) Continuous 
Insulation (R-

Value) 

Cavity 
Insulation (R-

Value) 

Uo Value Insulation 
Grade 

G 1,322 0 15 0.092 3 
H 1,308 5 15 0.058 3 
I 1,268 0 15 0.079 1 
J 1,248 0 15 0.092 3 
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Window U-Factor and SHGC Details 

Rater Total Area 
(sq. ft) 

Area Facing 
West 

(sq. ft) 

U-Factor SHGC Shade - 
Winter 

Shade - 
Summer 

G 141.9 85.7 .28,.29,.45 0.32 0.85 0.7 
H 171 60 .28,.29 .27,.32 1 1 
I 162.5 57.5 .29,.45 .32,.59 0.85 0.7 
J 121 48 .28,.29 0.32 0.85 0.7 

Ceiling and Roof Details 

Rater Ceiling Area 
(sq. ft) 

Roof Area 
(sq. ft) 

Continuous 
Insulation (R-

value) 

Cavity 
Insulation (R-

value) 

Cavity Depth 
(in.) 

Uo 

G 1120 1401 46.5 10.5 3.5 0.017 
H 1200 2245 47 13 3.5 0.016 
I 1120 1400 46.5 13.5 3.5 0.017 
J 1120 1400 47 13 3.5 0.017 

Mechanical Equipment Details 

Rater Heating 
Set Point 

(deg F) 

Cooling 
Set Point 

(deg F) 

Heating 
Capacity 
(kBtu/hr) 

Cooling 
Capacity 
(kBtu/hr) 

Heating 
Efficiency 

(AFUE) 

Cooling 
Efficiency 

(SEER) 

Water 
Efficiency (EF) 

G N/A N/A 78 30 95.5 13 0.6 
H 68 78 48 24 95.5 13 0.67 
I 68 78 80 30 95.5 13 0.67 
J 68 78 64 30 94 13 0.62 

Duct Leakage 

As indicated previously, the return duct was not installed during the time of the inspection, so raters 
were unable to test the duct work while on site. All ducts that were installed were in conditioned space. 

Lighting and Appliance Details 

Rater High Efficacy Lighting 
 

Dishwasher 
(kWh/yr.) 

Refrigerator 
(kWh/yr.) 

Clothes 
Washer 

(kWh/yr.) 

Clothes 
Dryer (EF) 

Interior Exterior 
G 100% 100% 261 582 704 2.67 
H 50% 50% 269 647 151 2.67 
I 100% 100% 260 582 151 2.67 
J 100% 100% 260 582 96 3.48 
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Note: The lighting and appliances were not installed during the time of the field inspections. MEEA told 
the raters that the home would have 100% LED lights and provided the appliance model numbers for 
the dishwasher and refrigerator that would be installed. MEEA did not provide model numbers for the 
clothes washer and dryer. 

Ventilation and Infiltration Details 

Rater Rate (CFM) Hours Fan Watts CFM/Watt Cooling 
Season 

Strategy 

ACH50 

G 0 24 0 0.00 Natural Vent. 2.6 
H 0 24 0 0.00 None 3.0 
I 50 24 15 3.33 Exhaust Only 2.4 
J 0 24 0 0.00 Natural Vent. 3.2 

Note:  Bath fans were installed but were not operational during the field inspections. All raters asked 
about whether whole house continuous ventilation would be installed in the home, and MEEA said only 
bath fans would be installed. 

All raters tested the total air leakage in the home but obtained slightly different results. Three raters 
used the front door and one used the side door to conduct the test. Given that the home was not sealed 
for a final blower door test, Raters A and C taped kitchen exhaust and plumbing penetrations.  
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Northeast Region: Derby, CT and Malta, NY 

Derby House Description 

The house studied has 2762 square feet of conditioned space; this includes the first floor with two 
bedrooms and a conditioned basement.  The Home is certified Energy Star 3.1. The builder received 
utility incentives for the energy and renewable energy features.  At the time of rating only the 
dishwasher appliance was installed.  The house did not have refrigerator or washer/dryer.  The house 
has an air cycler, smart thermostat and PV array. The entire duct system is installed in conditioned 
space.  

Home Characteristics  

General 
Characteristics 

Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. 
ft) 

Stories Above 
Grade 

Bedrooms Conditioned 
Basement 

2762 23484 1 2 Yes 
Structural 
Characteristics 

Slab Foundation Above Grade 
Walls 

Sheathing Roof 

Poured 
Concrete 

Poured 
Concrete 

2 x 6 walls 16" 
O.C. 

Gyp Board, 
continuous 
insulation, 
Tyvek 

16" O.C. 2 x 10 
wood 

Building 
Thermal 
Envelope 

Slab 
Insulation 

Foundation 
Wall 
Insulation 

Above Grade 
Wall 
Insulation 

Attic 
Insulation 
(measured) 

Window (U-
factor) 

R - 10 R - 13 2x6 16" O.C. 
2" HDF + R8 
FGB + R 6.5 cc 

R60 blown cell 
18" 

0.25 

Mechanical 
Equipment & 
ventilation 

Gas Furnace 
Efficiency 
(AFUE) 

Electric AC 
Efficiency 
(SEER) 

Tankless 
Water Heater 
Efficiency (EF) 

Air Cycler 
(CFM) 

Air Cycler 
(Watts) 

NG 96 16 97     
Lights and 
Appliances 

Refrigerator 
Efficiency 
(kwh/yr.) 

Dishwasher 
Efficiency 
(kwh/yr.) 

Washer 
Efficiency 
(kwh/yr.) 

Dryer 
Efficiency (EF) 

High Efficacy 
Lighting - 
Interior (%) 

691 270 2.67 NG 100 
Note: The home has a roof mounted solar system. 
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Additional Observations 

Variables Rater A Rater B Rater C Rater D Rater E 
Time On-Site 1 Hour 4 Hours 3 Hours 3.5 Hours 6 Hours 
Rater Personnel 1 1 1 1 1 
Performed Blower 
Door Test 

Yes Yes Yes Yes Yes 

Location of Blower 
Door Test 

Front Entry Front Entry Front Entry Front Entry Front Entry 

Sealed registers for 
Duct Test 

Yes Yes Yes Yes Yes 

Performed Duct 
Leakage Test 

Yes Yes Yes Yes Yes 

Performed Total 
Duct Leakage Test 

Yes Yes Yes Yes Yes 

Took Photos of 
Model #'s 

No Yes No No Yes 

Counted Light Bulbs Yes Yes Yes Yes Yes 
Used Infrared 
Camera 

No No No No No 

Inspected Attic 
Insulation 

No No No No No 

Included PV Yes No No Yes Yes 
Performed 
Combustion Testing 

No No No No Yes 

Notes  Created 
SketchUp 
drawing, 
modeled 
REM/Rate on 
site, traced 
air leakage  

Taped 
exterior 
exhaust 
vents, taped 
bath exhaust 
fans, cut 
open taped 
dryer vent 
duct 

 Spent time 
speaking with 
builder 
regarding 
details, made 
observations 
on moisture 
issues, traced 
air leakage  

Ratings and Home Size 

Rater HERS Index REM/Rate 
Version 

Cost of Rating Conditioned 
Area (sq. ft) 

Conditioned 
Volume (cu. ft) 

A  19 w/PV v14.6.3 $1,200 3058 28285 
B  55 v15.3 $1,200 2635 23106 
C  43 v14.6.4 $1,200 2264 19241 
D  28 w/PV v15.3 $1,350 2766 23484 
E 30 w/PV  v15.3 $975 2735 28396 

55 w/o PV 
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Estimated Energy Cost 

Rater MMBtu Service Fee Total Cost PV ($/yr.) 
A 28.4 $375 $725 ($1,022) 
B 80.2 $0 $602 NA 
C 44.2 $485 $1,609 NA 
D 59.3 $435 $978 ($912) 
E 60.9 N/A $1,309 ($935) 

 
Energy Cost 

Rater Heating ($/Yr.) Cooling ($/Yr.) Hot Water ($/Yr.) Lighting & 
Appliance ($/Yr.) 

A $181 $85 $82 $1,024 
B $449 $1 $82 $71 
C $138 $83 $34 $898 
D $426 $70 $78 $880 
E $705 $72 $134 $960 

Foundation Wall Insulation 

Rater Area (sq. ft) R-Value Uo Value (Wall Only) Insulation Grade 
A  4816  31.5  0.043  1 
B  3520  6.0  0.988  1 
C  2312  17  0.113  1 
D  3824  7.5  0.518  1 
E  6710  7.5  0.309  1 

Slab Floor Insulation 

Rater Area (sq. ft) R-Value (under slab) 
A 1400 7.5 
B 1335 10 
C 1383 0 
D 1383 0 
E 1367 7.5 

  
Rim and Band Joist Insulation 

Rater Area (Sq. ft.) Uo Value Insulation Grade R-Value 
A 132 0.036 1 14.7 
B 134 0.049 1 6.5 
C 134 0.075 1 14 
D 136 0.042 1 6.5 
E 136 0.052 3 6.5 
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Above Grade Wall Insulation 

Rater Area (sq. ft) Continuous 
Insulation (R-

Value)  

Cavity 
Insulation (R-

Value)  

Uo Value Insulation 
Grade 

A 1254 6.5 19.1 0.045 1 
B 1212 6.5 17.1 0.047 1 
C 1072 6.5 25.6 0.039 1 
D 1548 6.5 20.5 0.047 1 
E 1226.6 6.5 19.6 0.048 3 

Window U Value and SHGC 

Rater Total Area 
(sq. ft) 

Area Facing 
West (sq. ft) 

U-Value SHGC Shade -
Winter 

Shade - 
Summer 

A 237.9 64 0.21 0.2 0.85 0.7 
B 323.4 73 0.28 0.27 0.85 0.7 
C 291.5 64 0.25 0.27 0.85 0.7 
D 290.3 74 0.25 0.27 0.85 0.7 
E 343.7 93 0.25 0.27 0.85 0.7 

 

Ceiling and Roof Insulation 

Rater Ceiling Area 
(sq. ft) 

Roof Area 
(sq. ft) 

Continuous 
Insulation 
(R-Value) 

Cavity 
Insulation 
(R-Value) 

Cavity 
Depth (in.) 

Uo 

A 1400 1750 0 60 12 0.022 
B 1335 1668.75 27.8 38 9.5 0.016 
C 1383 1728.75 31.5 28.5 7.5 0.017 
D 1281 1601.25 35 25 18 0.017 
E 1367 1709 36.8 26.3 7.5 0.016 
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Mechanical Efficiency 

Rater Heating 
Set Point 

(deg F) 

Cooling 
Set Pont 
(deg F) 

Heating 
Capacity 

(kBtu/hr.) 

Cooling 
Capacity 

(kBtu/hr.) 

Heating 
Efficiency 

(AFUE) 

Cooling 
Efficiency 

(SEER) 

Water 
Efficiency 

(EF) 
A 68 78 60 36 96 15 0.96 
B 68 78 39 18 96 16 0.97 
C 68 78 39 18 96 15 0.89 
D 68 78 39 18 96 16 0.97 
E 68 78 39 18 96 16 0.97 

Duct Leakage 

Rater Returns 
(count) 

Supply Duct Surface 
Area (sq. ft) 

Total Duct 
Leakage (CFM25) 

Leakage to 
Outside (CFM25) 

Location 

A 5 567 184 0 100% conditioned 
B 4 533.6 230 N/A 100% conditioned 
C N/A N/A N/A N/A N/A 
D 4 462.3 185 0 100% conditioned 
E 2 276.9 191 0 100% conditioned 

Note: Rater C’s report was missing the page that contained this information. 

Lighting and Appliance Efficiency 

Rater High Efficacy Lighting Dishwasher 
(kWh/yr.) 

Refrigerator 
(kWh/yr.) 

Clothes 
Washer 

(kWh/yr.) 

Clothes Dryer 
(EF) Interior Exterior 

A 100% 100% 0 691 704 2.67 
B 81% 100% 305 691 704 3.01 
C 95% 100% 270 691 96 3.01 
D 100% 100% 270 673 704 2.67 
E 89.5% 100% 270 673 704 2.67 

Ventilation and Infiltration Details 

Rater Rate (CFM) Hours Fan Watts CFM/Watt ACH50 
A 60 24 40 1.5 1.81 
B 74 24 15 4.93 2.22 
C 100 11 14.67 6.82 2.06 
D 90 13 32 2.81 2.17 
E 88 12 10.2 8.63 1.69 

 

  



 

56 
 

Malta, NY: Identifying a House 

Only diagnostic testing (blower door, duct blaster, air flow) was conducted on the New York home and 
not a full rating. Each rater was provided $800 for their services.   

Malta, NY House Description 

The Malta house is a single-family, detached home. It is a 5000 square foot modern design with two 
stories above grade, an attached garage, and a conditioned, unfinished basement. The house includes 
four bedrooms and four full or half bathrooms, a large open floor plan with living room/kitchen area and 
dining room, plus an office and laundry room. The house uses a natural gas furnace (with a conventional 
duct system) and water heater, which is located in the basement, as well as an electric central air 
conditioning system.  House is Energy Star 3.1 certified. Building Information: 

● Conditioned Area (sq. ft.) - 5000 

● Conditioned Volume (cubic ft.) – 44869 

● Insulated Shell (sq. ft.) – 9650 

● Bedrooms – Four 

● House Type – Two Story Single Family Detached 

● Foundation Type – Conditioned Basement 

Additional Observations 

  Rater A Rater B Rater C Rater D Rater E 
Time Spent On-
Site 

2.5 hours 1.75 hours 3 hours 2.25 hours 2.75 hours 

Raters On-site 1 2 1 3 1 
Performed 
Blower Door Test 

Yes 

Location of 
Blower Door Test 

Front Door 

Sealed Registers 
During Blower 
Door Test 

Yes No No No No 

Performed Total 
Duct Leakage Test 

Yes 

Performed Duct 
Leakage to 
Outside Test 

Yes 

Other   Ran bath tubs 
during fan 
flow test to 
ensure water 
in the trap. 

Did not 
tighten 
blower door 
frame cams 
100%. 

Used 
Retrotec tools 
(all others 
used 
Minneapolis) 

Incorrect LTO 
test: did not 
reverse 
blower door 
fan flow 
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Performed Fan 
Flow Test 

No (forgot 
equipment) 

Yes (but did 
not notice 2nd 
fan in master 
bath) 

No (forgot 
equipment) 

Yes Yes 

Register Taping 
Strategy 

Took off floor 
grill covers. 
Closed 
louvres. 
Taped 
unconnected 
dryer vent. 

Taped to 
outside of 
grill covers. 

Missed seals 
for several 
registers. Did 
not tape fans 
or dryer vent 
because this 
would create 
“unnatural 
condition.” 
Did not close 
louvres. 

Blew smoke 
through ducts 
to find poor 
seals. Sealed 
additional 
points (e.g. 
near air 
handler) 

Did not close 
louvres. 

Duct Testing 
Cabinet Seal 
Strategy 

Square 
transition 
piece pre-
taped to 
cardboard 
square 
(sealed rest 
with duct 
tape) 

Created seal 
with a 
combination 
of duct tape 
and register 
seal tape. 
(Did not 
remove the 
air filter.) 

Cut the board 
to fit on-site 
(connected 
with duct 
tape). 

Taped around 
plywood 
backer 
(connected 
with a combo 
of register 
tape and 
painter’s 
tape). 

Register seal 
tape only. 

Duct Testing 
reference 
selection 

Plenum (test 
hole pre-
drilled) 

Closest supply 
register 

Plenum (test 
hole pre-
drilled) 

Closest supply 
register 
(plenum 
facing 
perpendicular 
to flow) 

Plenum (test 
hole pre-
drilled) 
(plenum 
facing in the 
same 
direction as 
flow) 

Taped Fans (tied 
in to HRV?) 

No Yes No Yes Yes (but 
missed one of 
the fans). 

Taped off HRV 
outside? 

No Yes No Yes (did w/ 
and w/o) 

Yes (did w/ 
and w/o) 
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Diagnostic Testing Results 

Rater Envelope 
Leakage 
(ACH50) 

Duct 
Leakage to 

Outside 
(CFM25) 

Duct Total 
Leakage 
(CFM25) 

Air Flow (CFM) 
Master 

Bath 
Bath One Bath Two Half bath 

F 1.43 61 580 36 31 32 30 
G 1.36 28 876 20 23 22 25 
H 1.56 140 1065 No Fan Test Equipment 
I 0.89 0 606 29 22 24 22 
J 1.36 41 637 24 28 25 26 
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Jim Reynolds

From: James Martin <JMartin@romega.us>
Sent: Wednesday, May 5, 2021 12:29 PM
To: Jim Reynolds; Ted Miltiades
Subject: Fw: DCA codes amendment

FYI 
 
James W. Martin, CBO, MCP  
Building Official  
Rome/Floyd County Building Inspections  
Building Officials Association of Georgia  
President  
Phone: 706‐236‐4483  

 

 

From: Edwards, Todd <TEdwards@ACCG.org> 
Sent: Wednesday, May 5, 2021 11:47 AM 
To: Laura Norton <laura.norton@peachgr.com> 
Cc: Don Bolia <don.bolia@peachgr.com>; Janelle Bova <janelle@peachgr.com> 
Subject: RE: DCA codes amendment  
  
Hey Laura:   
  
I would be the contact and ACCG would be okay with this if you could please set an effective date of January 1, 2023 in 
order to give the counties time to prepare their respective codes/operations appropriately.  
  
Thanks, 
Todd  
  
  
  

Todd Edwards 
Deputy Legislative Director 
Office Phone:  (404) 589‐7820 
Cell Phone:  (404) 805‐7883 
Email:  tedwards@accg.org   
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From: Laura Norton <laura.norton@peachgr.com>  
Sent: Wednesday, May 05, 2021 10:12 AM 
To: Edwards, Todd <TEdwards@ACCG.org> 
Cc: Don Bolia <don.bolia@peachgr.com>; Janelle Bova <janelle@peachgr.com> 
Subject: FW: DCA codes amendment 
  
Hi Todd! Can you let me know who from your team I should contact about participating in a call regarding this amendment to 
the building code? They have been asked to be sure GMA and ACCG are ok with this change. 
  
Thanks. 
  
Laura Norton 
  
  

 
  
From: David Southerland <dsoutherland@aiaga.org> 
Date: Tuesday, May 4, 2021 at 4:04 PM 
To: Laura Norton <Laura.Norton@peachgr.com> 
Subject: DCA codes amendment 
  
Laura, 
  
See attached and let me know if you have questions.  The goal is to identify who at ACCG should be on our 
informational call in a couple of weeks.   
  
David 
  
_________________________ 
  
David Southerland 
Executive Director 
  
AIA Atlanta and AIA Georgia 
50 Hurt Plaza, Suite 109, Atlanta, GA 30303 
T (678) 553-0509 
M (404) 933-4541 
dsoutherland@aiaga.org 
  
aiaatl.org | aiaga.org 
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Jim Reynolds

From: James Martin <JMartin@romega.us>
Sent: Tuesday, May 11, 2021 1:15 PM
To: Jim Reynolds
Cc: Ted Miltiades
Subject: Fw: 2018 IEBC

Jimmy, 
 
Please see the below email from GMA. 
 
James W. Martin, CBO, MCP  
Building Official  
Rome/Floyd County Building Inspections  
Building Officials Association of Georgia  
President  
Phone: 706‐236‐4483  

 

 

From: Thomas Q. Gehl <tgehl@gacities.com> 
Sent: Tuesday, May 11, 2021 10:12 AM 
To: James Martin <JMartin@romega.us> 
Subject: RE: 2018 IEBC  
  
Hi James, 
Sorry for the tardy reply.  It is outside my bailiwick, so I’ll defer to your judgement. But I appreciate you reaching out. 
Please give my warm regards to Sammy Rich! 
Thanks, 
Tom  
  

From: James Martin <JMartin@romega.us>  
Sent: Tuesday, May 4, 2021 1:12 PM 
To: Thomas Q. Gehl <tgehl@gacities.com> 
Subject: 2018 IEBC 
  
Tom, 
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DCA is currently in the process adopting the 2018 International Existing Building Code as a mandatory code in 
the state, I would like your input on adopting this code? 
BOAG supports the adoption, just wanted GMA'S input. 
  
Thanks, 
  
James W. Martin, CBO, MCP  
Building Official  
Rome/Floyd County Building Inspections  
Building Officials Association of Georgia  
President  
Phone: 706‐236‐4483  

 

 
 
______________________________________________________________________ 
This email has been scanned by the Symantec Email Security.cloud service. 
For more information please visit http://www.symanteccloud.com 
______________________________________________________________________ 
  

 

Thomas Q. Gehl 
  

Director, Governmental Relations  

Office: 678-686-6247 Fax: 678-686-6347  

www.gacities.com  

READER ADVISORY NOTICE: This information is intended only for the individual named above. If you received this in error, please 
call 404-688-0472 to notify the sender, and then delete the email without printing, copying or retransmitting it. In addition, be advised 
that Georgia has a very broad open records law and that your email communications with GMA may be subject to public disclosure. 
Hey, did you notice my new email address?  

GMANET is now GACITIES.COM. While I’m still getting the emails you send me, please update your contacts to note my 
new email address. 

 
______________________________________________________________________ 
This email has been scanned by the Symantec Email Security.cloud service. 
For more information please visit http://www.symanteccloud.com 
______________________________________________________________________ 



 

www.boagonline.com 
 

 
 
 
June 14, 2021 
 
Mr. Ted Miltiades, Director 
Office of Construction Codes & Industrialized Buildings 
Georgia Department of Community Affairs 
60 Executive Park South NE 
Atlanta, Georgia 30329 
 
Re: 2018 International Existing Building Code (IEBC) becoming mandatory 
 
Dear Mr. Miltiades, 
 
On behalf of the Building Officials Association of Georgia, the membership would 
request consideration for statewide training for member jurisdictions on the 2018 
International Existing Building Code (IEBC). This permissive code is not widely 
adopted in Georgia and would be a new mandate for all Georgia jurisdictions. 
Necessary information should be made available to interested parties and Georgia 
building departments prior to requesting BOAG support for the proposed adoption of 
the 2018 IEBC, with Georgia amendments as a new statewide mandatory code. 
BOAG and interested parties need to fully understand how this proposed new 
mandatory code should be properly utilized along with its advantages for Georgia, and 
proper application. In addition, we would need information on its limitations and 
where it would not be applicable as possibly conflicting with established requirements 
of current state mandatory codes like the International Building Codes, and Georgia’s 
Life Safety Codes. Training and education would be needed for Georgia building 
departments and Fire Marshalls along with possible consideration for additional 
department staffing, permitting, and plan review support.  
 
Thank you for your consideration, if you have any questions or concerns, please 
contact me directly. 
 
Sincerely, 
 
James W Martin 
 
James W. Martin, CBO, MCP 
Building Official 
Rome/Floyd County Building Inspections 
President 
Building Officials Association of Georgia 
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President 
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Director at Large 
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June 15, 2021 

 

Gregori Anderson 
Chairman 
State Code Advisory Council 
Georgia Department of Community Affairs  
60 Executive Park South, NE 
Atlanta, GA 30329 
 
 
RE: Termite Inspections at the Framing Foundation Interface 
 
 
Dear Chairman Anderson, 
 
Building Science Corporation is a building science consulting firm with clients throughout North America.  Our focus is 
preventing and resolving problems relating to building design, construction and operation.  We are internationally recognized 
for our expertise in moisture dynamics, indoor air quality, and building failure forensic investigations.  We have posted 
hundreds of papers on building performance on our website:  www.buildingscience.com 
 
 
Building Science Corp has reviewed the proposals submitted to the Georgia State Code Advisory Council on termite 
inspection at the framing foundation interface.  
 
 
Building Science Corporation believes that the Building Code should not be used to eliminate proven construction methods 
and options.  Buildings should be protected not just from pests and termites but also from fire, wind, earthquakes, floods, 
rain, humidity, interior contaminants while providing comfort and energy efficiency.  Buildings, including houses, are 
interrelated systems where all of these considerations should be considered together not independently to the exclusion of 
others.   
 
 
Foam plastics and spray foams provide numerous benefits by controlling air flow, vapor flow, liquid water flow while providing 
high thermal resistance.  Pests, including termites can be controlled using integrated pest management strategies.  Attached 
is the May, 2021 ASHRAE Journal which discusses these approaches for residential construction – basements, crawlspaces 
and slab-on-grade construction.  Figure 7 illustrating rigid foam plastic has a long proven track record of successful 
performance in North Carolina and Georgia going back to the mid 1990’s.  Also attached is Figure 1 which applies to spray 
polyurethane foam. 
 
 
Allowing the use of the approaches described in ASHRAE Figure 7 and Figure 1 will maximize flexibility for builders, ensure 
builders have the tools to meet the Georgia air-tightness requirements, and protect consumers from termites, energy loss, 
and moisture issues. 
 
 
The use of air impermeable insulation at the framing foundation interface will help control stack effect, wind and minimize 
concealed condensation issues.  In our opinion, these are as important as maintaining an accessible rim/band joist area 
because they contribute to rotting and deterioration that is very problematic at the framing foundation interface.  
 
 
Building Science Corp believes that foam plastics and spray foam can be used in a manner that protects Georgia 
homeowners if the following three conditions are met: 
 

1. The framing foundation interface is constructed with treated lumber 
2. The front face of the sill-plate is left exposed 
3. A termite shield is in place 
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A complete ban on foam plastics and spray foam in the framing foundation interface will undermine the best building science 
and impact the ability for builders to comply the Georgia Building Code.  We believe this is a prudent path forward that 
addresses termite control. 
 
 

I am happy to respond to questions.  I can be reached at: (978) 852-5232 or joe@buildingscience.com 

 

 

Yours truly, 

 

Joseph Lstiburek, Ph.D., P.Eng.  
Principal, Building Science Corporation 
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Joseph W. Lstiburek, Ph.D., P.Eng., is a principal of Building Science Corporation in 
Westford, Mass. Visit www.buildingscience.com.

Joseph W. Lstiburek

Pests Can Really Bug You

Consider These 
Five Integrated Pest 
Management Strategies
BY JOSEPH W. LSTIBUREK, PH.D., P.ENG., FELLOW ASHRAE

Pests include insects or animals that have a harmful effect on humans, food or living 
conditions such as termites, ants, cockroaches, mice, rats and dust mites. (We are not 
going to address telemarketers or lawyers.) To help with the insects and animals, I’ll 
discuss five integrated pest management strategies.

A bit of background first: water, food, dust and clutter 

provide the conditions for these pests to inhabit build-

ings. Pests inside homes can lead to allergic reactions, 

and they often lead to the use of pesticides not good for 

people to breathe or eat. They can damage or destroy 

building materials. Water and food are an invitation for 

pests. Designing homes to be dry and keeping them dry 

and clean controls pests. Disconnecting buildings from 

the surrounding soil and ground controls pests.

Infestations of dust mites, cockroaches, mice and rats 

can all cause allergic reactions. Even after pests are gone, 

their skin, hair and feces can remain and cause allergies.

Pest-resistant homes reduce exposure to allergens and 

asthma triggers released by pests and can reduce the 

amount of pesticide used when they are necessary. And 

now for the five strategies.

Keep Pests Out of Homes
Pests tend to love water. Control surface water—slope 

the ground away from building perimeters (Figure 1). 

Direct rainwater from gutters and downspouts away 

from buildings (Figure 2).

Keep bushes and trees at least 3 ft (0.9 m) from homes. 

Bushes and trees near a home provide food, a living 

place and sheltered passage for pests such as rats, mice, 

birds, cockroaches and ants. For similar reasons, trash 

Site Grading Slopes Ground 
Away from Building Over 

Entire Perimeter

FIGURE 1 Control Surface Water. Slope the ground away from building 
perimeters.

©ASHRAE www.ashrae.org. Used with permission from ASHRAE Journal. This article may not be copied nor distributed in either paper or digital form without ASHRAE’s 
permission. For more information about ASHRAE, visit www.ashrae.org.
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and clutter should not be stored near buildings.

Provide 2 ft (0.6 m) of pea gravel or crushed stone and 

then plant drought-resistant plants and do not over-

irrigate. Alternative pest-resistant ground breaks such 

as graded basalt particles, concrete skirts or concrete 

pavers are also effective.

Figure 3 and Figure 4 as well as Photo 1 and Photo 2 illus-

trate the use of a 2 ft (0.6 m) wide perimeter pest-resis-

tant pea gravel-crushed stone ground break. The thick-

ness of the pea gravel-crushed stone layer should be a 

minimum of 4 in. (102 mm). The pea gravel-crushed 

stone ground break should slope away from the building 

at approximately 5% (½ in./ft [0.04 mm/m]).

Photo 3 and Photo 4 illustrate the use of a 2 ft (0.6 m) 

wide perimeter concrete skirt ground break. Its thick-

ness should be a minimum of 4 in. (102 mm). The 

concrete should be cast on a 4 in. (102 mm) thick stone 

capillary break. Control joints should be provided every 

4 ft (1.2 m). In Climate Zones 5 and higher, the con-

crete should be air entrained to a minimum of 5% at 

compressive strength of 3,500 psi (24 132 kPa) to resist 

freeze-thaw damage. The concrete skirt ground break 

should slope away from the building at approximately 

5% (½ in./ft [0.04 mm/m]).

Photo 5 illustrates the use of a 2 ft (0.6 m) wide 

FIGURE 3 Pea Gravel-Crushed Stone Perimeter Pest-Resistant Ground Break (Slab 
Foundation). The thickness of the pea gravel-crushed stone layer should be a 
minimum of 4 in. (102 mm). The pea gravel-crushed stone ground break should 
slope away from the building at approximately 5% (½ in./ft [0.04 mm/m]).

Cladding
Continuous Exterior Insulation

Fully Adhered Membrane or Fluid 
Applied or Integral Water Control 

Layer, Air Control Layer
Structural Sheathing

Rodent Protection for 
Continuous Rigid Insulation

For Pest Protection Provide 2 ft of Pea 
Gravel or Crushed Stone 4 in. Thick

Cavity Insulation
Gypsum Board
Flashing Set in Mastic and 

Sealed to Slab
Sealant, Adhesive or Gasket

Sill Gasket
Reinforced Structural 

Concrete Slab

Ground Slopes Away From 
Wall at 5% (6 in. per 10 ft)

Rigid Insulation

Concrete Stem Wall

Granular Capillary 
Break and Drainage 

Pad (No Fines)

Polyethylene Vapor Barrier 
Extended Under Stem Wall Where 
It Also Acts as a Capillary Break

Protection Board or Panel

Rainwater Falling on Roof is 
Collected in Gutters

Overhang Protects the 
Ground Around the 

Foundation from Getting 
Saturated

Downspouts Carry 
Rainwater From the Roof 

Away From the Foundation

Ground Slopes Away 
From the Foundation

FIGURE 2 Gutters and Downspouts. Direct rainwater from gutters and downspouts 
away from buildings.

Vinyl Siding

Sealant, Adhesive or 
Gasket

Adhesive

Gypsum Board With Semipermeable (Latex Paint)

Sealant at Corner of Bottom Plate and 
Subfloor or Gasket Under Bottom Plate

Sill Gasket (Also Acts as Capillary Break)

Sealant Cavity Insulation

Concrete Foundation Wall
Unfaced Extruded or Expanded Polystyrene 

Rigid Insulation (Vapor Semipermeable 
With Taped or Sealed Joints)

Extruded Polystyrene, Expanded Polystyrene or 
High-Density Mineral Wool

Concrete Slab
Gypsum Board Held Up From Slab
Sealant

Gypsum Board Thermal Barrier Necessary 
When Rigid Insulation is Not Rated for 

Exposed Application

Gypsum Board Over Furring Strips

Sub-Slab Stone 
Layer (No Fines)

Drain Pipe Through Footing
Concrete FootingCapillary Break Over Footing 

(Dampproofing or Membrane)

Perforated 
Drain Pipe

Stone Drainage Bed

Filter Fabric

Dampproofing
Free-Draining Backfill
Impermeable Backfill

Plastic L-Bracket for 
Insect/Rodent Protection 

Of Rigid Insulation

Sealant, Adhesive 
Or Gasket

For Pest Protection Provide 
2 ft of Pea Gravel  

Or Crushed Stone 4 in. Thick

Ground Slopes Away From 
Wall at 5% (6 in. per 10 ft)

Sealant, Adhesive or Gasket

Sealant, Adhesive or Gasket

FIGURE 4 Pea Gravel-Crushed Stone Perimeter Pest-Resistant Ground Break 
(Basement Foundation). The thickness of the pea gravel-crushed stone layer should 
be a minimum of 4 in. (102 mm). The pea gravel-crushed stone ground break 
should slope away from the building at approximately 5% (½ in./ft [0.04 mm/m]).
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perimeter concrete paver ground 

break. The concrete paver should be 

set on a 4 in. (102 mm) thick sand 

layer. The concrete paver ground 

break should slope away from 

the building at approximately 5% 

(½ in./ft [0.04 mm/m]).

One of the worst pests are termites. 

Termites are a major threat to the 

structural integrity of homes. Here 

is something obvious—most damage 

to buildings caused by termites can 

be avoided by preventing the entry 

of termites where buildings are 

connected to the ground. Although 

obvious, we do dumb things and 

then try to rely on inter-species 

chemical warfare to compensate for 

our dumbness. 

Let me repeat the obvious—pre-

venting the entry of termites into 

the building is the first best strat-

egy. More specifically, prevent the 

entry of termites into and through 

basement foundations, crawlspace 

foundations and slab-on-grade 

foundations:

 • Provide termite shields between 

foundations and framing;

 • Provide inspection ability; and

 • Seal foundation service pen-

etrations.

Additionally, homes can be con-

structed with termite-resistant 

materials such as borate-treated 

lumber framing and insulations or 

inherently termite-resistant materi-

als such as mineral wool insulation.

Borate-treated lumber framing 

materials must be protected from 

liquid water to prevent leaching 

of the borate treatment. Exposed 

treated lumber framing will lose its 

efficacy over time. Borated-treated 

lumber framing should not be 

exposed to rain and should not be 

used in ground contact or below 

grade.

Borate-treated lumber fram-

ing is recommended for use in 

“heavy” termite-infestation regions. 

Such regions are defined in the 

2018 International Residential 

Code (IRC) in Figure R301.2(7), 

“Termite-Infestation Probability 

Map” (Figure 5).

Borate-treated cavity insulations 

such as cellulose are not likely to be 

exposed to rain and therefore pres-

ent very little risk from leaching of 

the borate treatment and are also 

recommended in heavy termite-

infestation regions. Inherently 

termite-resistant cavity insulations 

such as mineral wool insulation are 

also recommended.

Borate-treated expanded polysty-

rene (EPS) can experience leaching 

when used below grade or in ground 

contact. However, the EPS can be 

protected from liquid water leaching 

with the use of drainage membranes 

or capillary breaks. In all cases, all 

ground contact rigid insulations, 

including borate-treated EPS, 

should be used in conjunction with 

termite shields.

Borate-treated EPS used above 

grade as continuous exterior insu-

lation is typically protected by 

back-ventilated and drained clad-

ding assemblies and present low 

risk from leaching of the borate 

treatment.

PHOTO 3 Concrete skirt perimeter pest-resistant 
ground break.

PHOTO 2 Pea gravel-crushed stone perimeter pest-
resistant ground break.

PHOTO 1 Pea gravel-crushed stone perimeter pest-
resistant ground break.

PHOTO 4 Concrete skirt perimeter pest-resistant 
ground break.

PHOTO 5 Concrete paver perimeter pest-resistant 
ground break. (Photo courtesy of the San 
Francisco Department of the Environment–Pest 
Prevention by Design.)
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Figure 6 illustrates a basement foundation insulated on 

the exterior. Exterior basement foundation insulation 

can act as a pathway for termite entry. The use of stain-

less steel termite shields set in mastic and sealed to the 

top of the foundation wall addresses this pathway. The 

joints in the termite shield need to be overlapped and 

sealed. The termite shield needs to extend outward past 

the exterior edge of the exterior basement foundation 

insulation and its associated protection layer a mini-

mum of ¾ in. (19 mm) to impede the ability of termites 

to bridge the shield. This also facilitates visual inspec-

tion of the effectiveness of the termite shield.

Note that continuous exterior insulation also needs 

to be protected from rodents and insects—particularly 

at the bottom of frame wall and floor assemblies. Rigid 

formed plastic and “bent” sheet metal have been shown 

to be effective.

Figure 7 illustrates a crawlspace foundation insulated 

on the interior. Interior crawlspace insulation can act 

as a pathway for termite entry. The use of stainless steel 

termite shields set in mastic and sealed to the top of the 

foundation wall address this pathway. The joints in the 

termite shield need to be overlapped and sealed. The 

termite shield needs to extend outward and inward past 

the edges of the crawlspace foundation structural wall 

a minimum of ¾ in. (19 mm) to impede the ability of 

termites to bridge the shield. An inspection gap should 

be provided at the top of interior crawlspace insulation. 

This gap should remain open for the life of the building.

Figure 8 illustrates a slab-on-grade foundation con-

structed using a masonry stem wall with a thermally 

uncoupled concrete slab. The concrete slab is cast over 

a layer of rigid insulation that is “turned up” at the 

perimeter. The turned up insulation provides an effec-

tive thermal break. However, this insulation layer can 

act as a pathway for termite entry. The use of stainless 

steel termite shields set in mastic and sealed to the 

top of the masonry stem wall spanning the insulation 

thermal break and subsequently sealed to the slab edge 

addresses this pathway. The joints in the termite shield 

need to be overlapped and sealed. The termite shield 

needs to extend outward and inward past the edges of 

the crawlspace foundation structural wall a minimum of 

¾ in. (19 mm) to impede the ability of termites to bridge 

the shield. This also facilitates visual inspection of the 

effectiveness of the termite shield.

Adhesive Sealant at Corner of Bottom 
Plate and Subfloor or Gasket 

Under Bottom Plate

Sealant

Cavity Insulation

Concrete Footing

Capillary Break Over Footing 
(Dampproofing or Membrane)

Perforated 
Drain Pipe

Filter Fabric

Dampproofing

Impermeable Backfill

For Pest Protection Provide 
2 ft of Pea Gravel or 

Crushed Stone 4 in. Thick

Sealant, Adhesive or Gasket

Rodent Protection of Rigid Insulation

Cavity Insulation

Gypsum Board

Sealant, Adhesive or Gasket

Sill Gasket

Sealant Over Bond 
Break Material

Ground Slopes 
Away From 
Wall at 5% 

(6 in. per 10 ft)

Rigid Insulation

Concrete Foundation Wall

Granular Capillary 
Break and Drainage 

Pad (No Fines)

Concrete Slab

Course Gravel 
(No Fines)

Granular Backfill

Cellular PVC 
Protection Board

Flashing

Floor Assembly Cantilevered 
Over Foundation Wall to 

Account for Thickness of Exterior 
Basement Insulation

Vinyl or Aluminium Siding
Rigid Insulation 

(Taped or Sealed Joints)

Termite Shield Set in Mastic 
(Serves as Capillary Break)

FIGURE 6 Basement foundation insulated on the exterior. In “heavy” termite infes-
tation regions, borate-treated lumber framing and insulation should be used.

FIGURE 5 Borate-treated lumber framing is recommended for use in “heavy” 
termite infestation regions. Such regions are defined in the 2018 International 
Residential Code (IRC). The map below is adapted from R301.2(7) “Termite 
Infestation Probability,” 2018 International Residential Code (IRC). 

Very Heavy
Moderate to Heavy
Slight to Moderate
None to Slight

Lines defining areas are approximate only. Local conditions may be more or less severe than 
indicated by the region classification.
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Further note that the gap created by the wood fur-

ring needs to be sealed at the bottom of the cladding. 

A plastic mesh wrapped in an insect screen serves this 

function.

Figure 9 illustrates a slab-on-grade foundation con-

structed using a monolithic concrete slab/grade beam. 

Note the “turned down” portion of the concrete slab 

at the perimeter. This turned down section acts as the 

“grade beam.” The monolithic concrete slab/grade beam 

is insulated at the perimeter with exterior rigid insula-

tion. Exterior slab edge insulation can act as a pathway 

for termite entry. The use of stainless steel termite 

shields set in mastic and sealed to the top of the mono-

lithic concrete slab/grade beam addresses this pathway. 

The joints in the termite shield need to be overlapped 

and sealed. The termite shield needs to extend outward 

past the exterior edge of the exterior slab edge insula-

tion and its associated protection layer a minimum 

of ¾ in. (19 mm) to impede the ability of termites to 

bridge the shield. This also facilitates visual inspection 

of the effectiveness of the termite shield. Additionally, a 

removable strip of insulation and protection board pro-

viding an inspection gap is recommended.

 Penetrations where plumbing and other services pen-

etrate concrete slabs need to be sealed. The most effec-

tive approach is to wrap the service penetration with a 

stainless steel mesh “skirt” clamped to the service pen-

etration. The mesh is subsequently cast into the concrete 

(Photo 6).

Block pest entries. Seal utility openings and joints 

between materials. Use corrosion-resistant materials 

such as copper or stainless steel mesh. Rodents can chew 

through many materials. Prevent animals and insects 

from entering cladding systems. Protect exterior insula-

tion from ground contact. If ground contact cannot be 

avoided, use termite shields.

Concrete Footing 
Below Frost Depth

Dampproofing

Sealant, Adhesive or Gasket

Ground Slopes Away From Wall 
at 5% (6 in. per 10 ft)

Rigid Insulation 
(Taped or Sealed Joints)

Wood Siding
(All Surfaces Painted)

Air Space
Wood Furring

Plastic Mesh Wrapped 
In Insect Screen

Rodent Protection for 
Continuous Rigid Insulation

Masonry Foundation Wall

Protective Membrane 
(Also Acts as Capillary Break)

For Pest Protection Provide 
2 ft of Pea Gravel or 

Crushed Stone 4 in. Thick

Cavity Insulation
Gypsum Board
Sill Gasket
Sealant, Adhesive or Gasket

Termite Shield Set in Mastic (Also 
Serves as Capillary Break)

Polyethylene Vapor Barrier

Concrete Slab
Rigid Insulation Extends 

Horizontally 2 ft

Granular Capillary Break and 
Drainage Pad (No Fines)

Top Course Filled Solid

Rigid Insulation as Bond 
Break Material

Capillary Break Over Footing

FIGURE 8 Slab-on-grade foundation constructed using a masonry stem wall with 
a thermally uncoupled concrete slab. In “heavy” termite infestation regions, 
borate-treated lumber framing and insulation should be used.

FIGURE 7 Crawlspace foundation insulated on the interior. The crawlspace is an 
unvented conditioned crawlspace. In “heavy” termite infestation regions, borate-
treated lumber framing and insulation should be used.
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Reduce Interior Water/Moisture Availability
Pests tend to love water. Sound familiar? We already 

talked about reducing exterior water. We also need to 

reduce interior water/moisture availability. Too much 

interior water/moisture results in interior mold, insects, 

rodents and mites. During air-conditioning periods 

interior humidity should be maintained at 60% or 

less. During heating periods interior relative humidity 

should be limited to 35% or less during the coldest parts 

of the winter—unless the house is designed to be able 

to withstand higher interior relative humidities during 

cold periods.

Dust mites require relative humidities of 70% or 

higher. Dust mites can colonize carpeting installed 

on cold surfaces such as uninsulated basement floor 

slabs. Cold slabs increase the relative humidities of 

adjacent surfaces. Cold carpets are an ideal breeding 

ground for dust mites. Interior humidity should be 

controlled. Install dehumidifiers in basements. Use 

dehumidifiers to address part-load humidity issues in 

energy-efficient houses. Dust mites can colonize furni-

ture and clothing. Washing items in hot water (greater 

than 130°F [54°C]), can kill dust mites and wash away 

allergens.

Reduce Food Availability
Keep kitchen waste in covered containers. Don’t leave 

food out. Clean dishes. Don’t pour grease down drains. 

Control Dust
Dust contains asthma triggers. Over two-thirds of 

dust in homes originates outdoors and is tracked in on 

feet. House dust is known to contain many hazardous 

materials. Dust should be stopped at the door. Remove 

shoes and provide a place for shoes at the door. Provide a 

welcome mat and keep the welcome mat clean. Vacuum 

surfaces regularly. Vacuums with high-efficiency filtra-

tion are recommended. Make the home easy to clean. 

Don’t clutter homes.

Don’t Do Stupid Things
Don’t do stupid things. Of course this is the most 

difficult strategy to implement. We tend to be inher-

ently stupid. Don’t use moth balls. Moth balls release 

chemicals that are unhealthy. If pesticides are necessary, 

professionals who spe-

cialize in integrated 

pest management 

should be used. Do not 

inject pesticides into 

wall and building cavi-

ties—except boric acid.

Inter-species chemi-

cal warfare should be 

avoided wherever pos-

sible. You don’t want 

Dr. Strangelove* doing 

the work. Done reck-

lessly it can result in a 

mad outcome—mutual assured destruction.

Bibliography
Geiger, C., C. Cox. 2012. “Pest Prevention by Design: 

Authoritative Guidelines for Designing Pests Out of Structures.” 
San Francisco Department of the Environment. https://tinyurl.
com/9v6d554w

Lstiburek, J.W., T. Brennan. 2001. “Read This Before You Move 
In.” Building Science Corporation. https://tinyurl.com/56pzb6uy 

*A 1964 satirical film by Stanley Kubrick. “Dr. Strangelove” was played by Peter Sellers. It is considered one of the greatest films of all 
time. One of the best lines in the film was, “Gentlemen, you can’t fight in here. This is the War Room!”

PHOTO 6 Plumbing and other services that 
penetrate concrete slabs are sealed with a 
stainless steel mesh “skirt” clamped to the 
service penetration. The mesh is subse-
quently cast into the concrete.

FIGURE 9 Externally insulated slab-on-grade foundation constructed using a 
monolithic concrete slab/grade beam. In “heavy” termite infestation regions 
borate-treated lumber framing and insulation should be used. The termite shield 
needs to extend outward past the exterior edge of the exterior slab edge insula-
tion and its associated protection layer a minimum of ¾ in. (19 mm) to impede 
the ability of termites to bridge the shield. This also facilitates visual inspection of 
the effectiveness of the termite shield. Additionally, a removable strip of insulation 
and protection board providing an inspection gap is recommended.
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