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Figure 2. Types of thermal bridges in building assemblies and assembly interfaces.

• �Clear field thermal bridges: Repetitive 
framing members, cladding supports (e.g., 
Z-furring), and fasteners distributed relatively 
uniformly throughout a building assembly 
surface.2 

• �Linear thermal bridges: Roof-to-wall, floor-to-
wall, window-to-wall, and wall-to-wall intersec-
tions that are linear in pattern of intensified 
heat flow (e.g., slab floor edges and projecting 
balconies, shelf-angles, parapets, etc.).  

See colored lines in figure:  
1 (yellow) = roof-to-wall linear thermal bridge  
2 (red) = floor-to-wall linear thermal bridge 
3 (blue) = window-to-wall linear thermal bridge 
4 (green) = wall-to-wall linear thermal bridge

• �Point thermal bridges: Thermal bridges that 
occur at a discrete point on the surface area 
of the building thermal envelope assembly, 
such as a beam or column penetration.
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2024 IECC Thermal Bridging Requirements & 
Foam Plastic Insulating Sheathing (FPIS)  
Continuous Insulation (ci)

1  �Effective Insulation R-Values in Steel vs. Wood Framing, Building Enclosure Online, May 29, 2017.
2 �According to the IECC and ASHRAE 90.1 definition of continuous insulation, the only permitted penetrations through continuous insulation are fasteners and service openings. Other penetrations, such as metal 

Z-furring (when not placed over the ci and fastened through it) are not permitted unless the impact on the assembly U-factor is accounted for.

Modern energy codes, such as 
ASHRAE 90.1-2022 and the 2024 
IECC, feature prescriptive require-
ments for continuous insulation (ci) in 
essentially all climate zones. Among 
other benefits, ci helps to prevent 
thermal bridging caused by framing as 
visualized in Figure 1. Without ci, the 
wall’s cavity insulation is only 45% to 
85% effective1 for steel and wood  
framing respectively. Ci also compli-
ments the thermal mass of concrete 
and masonry walls, especially in cold  
climates where thermal mass effects 
are significantly diminished. It also 
plays a key role in other building appli-
cations such as roofs, foundations, and 
various retrofit or remodeling projects. 

The conventional practice of addressing 
thermal bridges only within building as-
semblies is not the end of the story. Oth-
er major types of thermal bridges occur 
at building assembly and component in-
tersections as shown in Figure 2. If not 
mitigated, a building thermal envelope’s 
actual performance (effective R-value) 
can be decreased by typically 20-70% 
or more depending on the building ma-
terials, structural details, and insulation 
detailing (or lack thereof). 

INTRODUCTION

Figure 1.  Thermal image illustration of (A) unmitigated thermal bridges with only cavity insulation  
between framing members and (B) use of continuous insulation and structural thermal  
breaks to minimize thermal bridging. 

NEW CODE REQUIREMENTS ARE HERE!
While major thermal bridges at assembly interfaces (see Figure 2) have been overlooked 
in past U.S. energy codes and in practice, the IECC 2024 (Section C402.7) and ASHRAE 
90.1-2022 (Section 5.5.5) have introduced new prescriptive requirements to identify and 
mitigate these “assembly interface” thermal bridges. This Quick Guide focuses on the 
IECC 2024. For ASHRAE 90.1-2022, refer to a forthcoming guide produced by DOE/PNNL.

These new requirements apply only to buildings and structures within the scope of the 
commercial building provisions of the 2024 IECC covering all commercial building use 
groups and residential multifamily (Group R) buildings greater than three stories (same as 
ASHRAE 90.1). These requirements are not applicable to residential one- and two-family 
dwellings in the 2024 IECC (or IRC Chapter 11). 

https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/builders-developers/building-envelope-thermal-bridging-guide-v1-6.pdf
https://www.buildingenclosureonline.com/blogs/14-the-be-blog-building-enclosure/post/86806-effective-insulation-r-values-in-steel-vs-wood-framing
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://codes.iccsafe.org/content/IECC2024P1
https://codes.iccsafe.org/content/IECC2024P1
https://www.continuousinsulation.org/resources/benefits?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/thermal-bridging-prevention?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/thermal-bridging-prevention?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/content/continuous-insulation-solves-energy-code-math-problem?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/commercial/roofs?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/residential/foundations?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/remodeling-energy-efficiency?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
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The main concept behind the new thermal bridging provisions involves detailing at assem-
bly interfaces (roof-to-wall, windows-to-wall, and floor-to-wall intersections) to reasonably 
maintain continuity of the building thermal envelope. In particular, this involves the appropri-
ate use and placement of continuous insulation, such as FPIS ci, at these assembly inter-
faces. In most cases, some degree of thermal bridging is unavoidable, so the goal of these 
new code provisions is to practically minimize or mitigate thermal bridging with cost-effec-
tive detailing. This more comprehensive approach to building envelope design ensures 
that the overall building envelope is not compromised by unabated thermal “leaks” that can 
substantially degrade the investment in and performance of a building’s thermal envelope 
(see Introduction). Therefore, the concept of mitigating thermal bridges is one of smartly 
addressing the “small details with a large impact.”

To demonstrate compliance with the 2024 IECC (and similar for ASHRAE 90.1-2022),  
two prescriptive pathways and one performance pathway are available to address  
thermal bridges:

1. Prescriptive compliance using Section C402.7.

2. �Prescriptive compliance using the component performance alternative method in 
Section C402.1.4. Commonly known as the Total UA method, this pathway allows 
trade-offs between thermal envelope assemblies and thermal bridging details.

3. �Performance compliance using Simulated Building Performance as outlined in 
Section C407. 

KEY CONCEPTS

GENERAL 
Section C402.7 of the 2024 IECC contains all of the prescriptive 
thermal bridging requirements addressing detailing and place-
ment of insulation at building thermal envelope assembly inter-
sections. It is not exhaustive, but focuses on key types of thermal 
bridges. There are also important exceptions to consider first to 
determine if these provisions even apply to a given building proj-
ect (see Exceptions at right).

The charging language of Section C402.7 gives two options to 
demonstrate compliance:

1. Compliance with the provisions (subsections) of Section C402.7, 
   —OR—
2. Compliance demonstrated by an approved design.

An approved design requires approval of the local building official 
responsible for enforcing the locally-adopted energy code. Such 
approved designs would typically provide an alternative equiva-
lent solution for a particular thermal bridging condition addressed 
in one of the subsections of Section C402.7. This allows for use 
of a special or standard detail that may differ from the limited 
prescriptive solutions described in the code provided it is shown 
to have equivalent (or better) performance (kind of like using an 
assembly U-factor to justify an equivalent alternative R-value and 
placement of insulation materials). It also allows use of proprietary 
thermal bridging devices with manufacturer data used to verify 
performance equivalency. For approved design alternatives that 
involve the entire building thermal envelope, including all reg-
ulated thermal bridges (i.e., those identified in Section C402.7), 
compliance is typically demonstrated by using the component 
performance alternative (Section C402.1.4) or the performance 
path (Section C407) of the 2024 IECC. Both are addressed in later 
sections of this QuickGuide. 

IMPORTANT! 
Exceptions to C402.7

1. Any building or structure in Climate Zones 0 through 3.

�Only buildings or structures in Climate Zones 4 through 
8 are required to comply with Section C402.7.

2. �Any thermal bridge composed of a material having a ther-
mal conductivity of not greater than 3.0 Btu-in/h-ft-F. 

�Relatively “low” thermal conductivity materials like wood 
or engineered wood composites and plastics, such as 
fiberglass brackets, are exempt. Consequently, typical 
commercial or multifamily buildings of all wood-frame 
construction do not need to comply with Section C402.7. 

3. �All blocking, coping, flashing, and other similar materials for 
attachment of roof coverings.

�Roof covering systems must be attached in accordance 
with manufacturer approved or listed details to ensure 
adequate securement (e.g., prevent blow-off in high 
wind) and the ability to alter such details to address 
thermal bridging may be limited.

4. �All thermal bridges accounted for in the U-factor or C-factor 
for a building thermal envelope assembly.

�This exception prevents “double-counting” of the 
impact of thermal bridges (such as repetitive framing 
members) already required to be accounted for in com-
plying with the energy code’s prescribed R-values and  
U-factors for clear-field assemblies.

1. PRESCRIPTIVE COMPLIANCE PER SECTION C402.7

https://www.appliedbuildingtech.com/content/thermal-bridging-small-details-large-impact
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC407
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7
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BALCONIES & FLOOR DECKS 
Section C402.7.1 opens with a general requirement that balconies 
and floor decks not penetrate the building thermal envelope 
(see Exceptions below). This includes floor edges supported on 
exterior walls (see Figure 3) and balconies (see Figure 4). Conse-
quently, floor edges that do not extend beyond the wall may be 
addressed by extending the exterior wall’s continuous insulation 
across the floor-wall-intersection. Balconies must be separately 
supported or be supported by intermittent structural attachments 
(i.e., point connections such as shear tabs and strut/tie anchors as 
shown in Figure 4) that “minimize thermal bridging through the 
building thermal envelope.” 

These two options align with the KEY CONCEPTS outlined above. 
In this case, the linear thermal bridge at the floor-balcony-to-wall 
intersection is not eliminated, but it is substantially mitigated by 
turning a continuous linear thermal bridge (e.g., balcony slab 
projection) into a series of point thermal bridge connections that 
better interrupt the heat-flow path through the insulated building 
thermal envelope.

IMPORTANT! 
Exceptions to C402.7.1

The following are alternative approaches for floor edges and 
balconies that allow the floor edge or balcony to completely 
penetrate the building thermal envelope with appropriate 
compensation or mitigation: 

1. �An area-weighted U-factor is used for above-grade wall com-
pliance that includes a U-factor of 0.8 Btu/h-F-ft2 for the area 
of the above-grade wall penetrated by a concrete floor deck.

�This exception allows the impact of a slab floor edge 
or balcony to be area-averaged with the remainder of 
the above-grade wall opaque area to determine an 
area-weighted U-factor for the overall wall assembly of 
a building. To comply, additional insulation may need to 
be added to the opaque wall areas or the wall overall 
U-factor may need to be traded off with other building en-
velope assemblies per Section C402.1.4 (addressed later).

2. �An approved structural thermal break device installed at 
the slab/wall intersection with a minimum of R-10 insulation 
located at that juncture. 

�Typically, such devices are proprietary and require  
code official approval as an equivalent alternative design 
using the manufacturer’s thermal data. This exception 
simply legitimizes that option.

3. �An approved design where the above-grade wall U-factor 
used for compliance accounts for all balcony and concrete 
floor deck thermal bridges.

�This exception is similar to Exception 1 but broader in 
scope. For example, a project-specific thermal model-
ing of a floor slab condition (or standard detail) at an 
exterior wall may justify a different U-factor than given 
as a “default” value in Exception 1. This can then be 
used to demonstrate compliance in the same manner 
as Exception 1.

Figure 3.  Floor slab edge with unmitigated (A) and mitigated (B)  
linear thermal bridge. 

NOTE: The rigid insulation at the floor edge shown in Figure 3B reduces 
but does not eliminate the floor edge thermal bridge because some thermal 
bridging pathways around the slab edge insulation remain. Thus, it can result 
in a somewhat lower floor edge U-factor than provided as a default for floor 
edges in Exception 1 and can be used an approved design alternative per  
Exception 3. Where feasible, applying continuous insulation on or in the  
exterior wall assembly and continuously across the floor-wall intersection  
will provide much better performance.

Source: Thomas Culp, Ph.D.

Figure 4.  Examples of balconies that 
are separately supported 
(A, B) or point-connected to 
the building structure (C).

B

Source: �Development of Thermal Bridging Factors for Use in Energy Models,  
US Army Corps of Engineers, Fig 4-2

A

A B C

B

Source: NCMA TEK 5-15 (2008), p. 3

Flashing

2 in. (51 mm) high soap unit

2 in. (51 mm) concrete 
   topping
Precast planks
4 in. (102 mm) half-high 
   units*
Rigid insulation

8 in. (203 mm) half-high*

Post-applied surface  
water repellent

Bearing pad, min. 
3 in. (76 mm) bearing

Wallboard channel

Gypsum wallboard

* integral water repellent in units & mortar

Exterior Nonloadbearing Wall Detail - Precast Hollow Core Flooring

https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7.1
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.1.4
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://0455864.netsolhost.com/wp-content/themes/masonpro/pdfs/NCMATeknote5-15featuringBlok-Flash.pdf
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CLADDING SUPPORTS 
Section C402.7.2 requires that cladding linear support elements 
(like a masonry veneer shelf angle and furring or rail elements) be 
offset from the surface of the wall by a sufficient amount to allow 
exterior continuous insulation to pass behind them. This requires 
the use of point connections (e.g., “shear tabs”) for those elements 
that create the offset from the structural wall. Examples of offset 
cladding supports are shown in Figure 5. 

For many cladding types (depending on weight or ci thickness), 
however, fasteners can be used directly through FPIS ci to support 
the cladding or furring system, which avoids the need to comply 
with Section C402.7.2 (see Figure 6). The following resources 
provide more details about the code-compliant use of cladding 
connections (fasteners) through FPIS ci, which complies with the 
code definition of continuous insulation (see below):

• �Quick Guide: Cladding Connections to Steel Frame Walls 
with FPIS ci

• �Quick Guide: Cladding Connections to Wood Frame Walls 
with FPIS ci

• Web Resource: Cladding Connections 
• �Code References: 2024 IBC Section 1404.5 or 2024 IRC 

Sections R703.15, R703.16, and R703.17

IMPORTANT! 
Exceptions to C402.7.2

1. �An approved design where the above-grade wall U-factor 
used for compliance with the energy code thermal envelope 
requirements accounts for the impact of the cladding support 
element thermal bridge.

�This exception provides for flexibility in solutions that may 
be used to demonstrate compliance (and in some cases 
may allow for no additional thermal bridging mitigation).

2. �Anchoring for curtain wall and window wall systems  
where such systems comply with Section C402.7.4 of the 
2024 IECC. 

�This exception recognizes that  curtain walls and window 
walls do not need to comply with cladding support 
requirements (even though they are serving as the clad-
ding of a building) provided they comply with Section 
C402.7.4 (addressed below).

DEFINITIONS MATTER! 
Continuous Insulation (ci). Insu-
lating material that is continuous 
across all structural members 
without thermal bridges other 
than fasteners and service open-
ings. It is installed on the interior 
or exterior or is integral to any 
opaque surface of the building 
thermal envelope.

Source: �Thermal Performance of Façades: 2012 AIA Upjohn Grant Research 
Initiative, Payette/AIA, p. 8a

B

Figure 5.  Offset shelf angle for masonry veneer 
support (A) and offset furring for cladding 
attachment (B). 

Source: �Thermal Bridging Solutions: Minimizing Structural Steel’s Impact on Building Envelope Energy Transfer, 
SEI/AISC, p. 11

A

L5" x 4" x ½" LLH

3" Insulation
Brick

5/8" Sheathing

6" Metal Stud

5/8" Gypsum Board

6" Thick Conc Slab

½" Headed Stud @24" O.C.

L8" x 6" x ½" LLH

5" x 3" x ¼" Stainless Steel 
Shim Plate @24" O.C.

Cladding
Fastener (FPIS to Stud) 
per FPIS manufacturer

Fastener (Cladding to Stud) 
per Table (see Source for link)

FPIS

Framing Cavity  
Insulation

Wall 
Finish

Figure 6.  Direct cladding (or furring) attachment 
through FPIS ci to wall framing.  

Source: �Ci Quick Guide: Cladding Connections to Steel Frame Walls with FPIS ci, Fig 3A

https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7.2
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidecladdingsteel.pdf
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidecladdingsteel.pdf
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidecladdingwood.pdf
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidecladdingwood.pdf
https://www.continuousinsulation.org/cladding-connections?utm_source=QG12&utm_medium=pdf&utm_campaign=quickguide
https://codes.iccsafe.org/content/IBC2024P1/chapter-14-exterior-walls#IBC2024P1_Ch14_Sec1404.5
https://codes.iccsafe.org/content/IRC2024P1/chapter-7-wall-covering#IRC2024P1_Pt03_Ch07_SecR703.15
https://codes.iccsafe.org/content/IRC2024P1/chapter-7-wall-covering#IRC2024P1_Pt03_Ch07_SecR703.16
https://codes.iccsafe.org/content/IRC2024P1/chapter-7-wall-covering#IRC2024P1_Pt03_Ch07_SecR703.17
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.7.4
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://www.payette.com/wp-content/uploads/2025/04/aia-upjohn-grant_thermal-performance-of-facades_final-report.pdf
https://www.payette.com/wp-content/uploads/2025/04/aia-upjohn-grant_thermal-performance-of-facades_final-report.pdf
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://www.pacerepresentatives.com/uploads/AISC_Thermal Bridging Solutions_201503.pdf
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidecladdingsteel.pdf


QG12_2024IECCThermBridgeReq_08.2026 • Page 5 of 9

STRUCTURAL BEAMS & COLUMNS 
Section C402.7.3 requires structural beams 
and columns penetrating the building thermal 
envelope to be encapsulated with not less 
than R-5 insulation for a distance of not less 
than two feet beyond the interior or exterior 
surface of the building thermal envelope. 
Examples of this requirement are shown in 
Figure 7. As the beam may be “cold” (below 
dew-point temperature of building indoor 
air) in the wintertime, it is also important to 
consider how to prevent condensation or 
moisture accumulation in the insulation ma-
terial (e.g., lower vapor permeance insulation 
materials or an air-tight vapor retarder over 
the surface of the insulation are recommend-
ed for this application). 

IMPORTANT! 
Exceptions to C402.7.3

1. �Use of an approved structural thermal break device installed per manufacturer 
instructions.

�This allows use of manufactured structural thermal break devices based on 
manufacturer data to demonstrate thermal performance at least equivalent to 
the R5 insulation encapsulation method of Section C402.7.3.

2. �An approved design where the above-grade wall U-factor used to demonstrate 
compliance accounts for the beam or column thermal bridge. 

�This exception allows for broad use of equivalent designs that may include a 
special or standard detail that has been demonstrated to be at least equivalent 
to the method prescribed in Section C402.7.3, or use of an unmitigated (uninsu-
lated) beam or column detail.

VERTICAL FENESTRATION 
Section C402.7.4 requires that vertical fenestration intersections with 
the above-grade wall comply with one of the following four options 
as applicable to the location of the fenestration relative to insulation 
materials in the wall assembly. The key concept is to mitigate (reduce) 
thermal bridging by maintaining reasonable alignment of the fenestra-
tion’s thermal resistance plane with the thermal insulation in or on the 
wall assembly (see Figure 8).

1. �Walls with continuous insulation: The plane of the exterior glazing 
layer or, for metal frame fenestration, a nonmetal thermal break in the 
frame shall be positioned within 2 inches of the interior or exterior 
surface of the continuous insulation.

2. �Walls without continuous insulation: The plane of the exterior glaz-
ing layer or, for metal frame fenestration, a nonmetal thermal break 
in the frame shall be positioned within the thickness of the integral 
or cavity insulation (located inside the wall assembly).

3. �Where #1 or #2 are not achieved, the surface of the rough opening, 
not covered by the fenestration frame shall be insulated with insula-
tion of not less than R-3 material or covered with a wood buck that is 
not less than 1.5 inches thick.

4.�For the intersection between vertical fenestration and opaque span-
drel in a shared framing system, manufacturer’s data for the spandrel 
U-factor shall account for thermal bridges.

IMPORTANT! 
Exceptions to C402.7.4

1. �Where an approved design for the above-grade wall 
U-factor used for compliance accounts for the thermal 
bridges at the intersection with the vertical fenestration.

�This exception gives broad latitude to implement 
an alternative detail or to not mitigate the  
window-wall interface thermal bridge provided  
the overall above-grade wall U-factor (accounting 
for the thermal bridge) complies with the code.

2. �Doors. 

�While doors may be considered fenestration,  
they are exempted. Skylights are not mentioned in 
Section C402.7 but Section C402.2.1.2 does require 
that skylight curbs be insulated with a minimum R-5 
insulation to mitigate fenestration-roof interface 
thermal bridging (same as ASHRAE 90.1-2022).

NOTE: Spandrels are considered to be part of the opaque wall (by definition) and, when area-weighted with other opaque wall areas on the building, must comply with the energy 
code’s maximum U-factor for above grade walls. However, C402.1.4 or C407 may be used to justify a higher U-factor by appropriate documentation of trade-offs in the overall build-
ing thermal envelope (C402.1.4) or in the overall whole building system (C407). Typical spandrel panels have much higher U-factors than required for opaque walls in general.

Concrete column 
(or steel)

Internal

External 
(e.g., parking 
garage)

Insulated 
building floor

Figure 7.  Examples of a concrete beam (A) and a concrete column 
(B) penetrating building thermal envelope and encapsulat-
ed with minimum R-5 insulation material (steel similar). 

NOTE: Structural fire protection is not shown; must be 
coordinated with code requirements as applicable.

BA

Concrete beam 
(or steel)

Internal

External

Insulated building façade

Insulation wrap of beam  
(architectural covering not shown) Insulation  

wrap of column  
(architectural  
covering not shown)

https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7.3
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.7.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.7
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.2.1.2
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024P1/chapter-4-ce-commercial-energy-efficiency#IECC2024P1_CE_Ch04_SecC407
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Modified based on Fig 6-7 in Development of Thermal Bridging Factors  
for Use in Energy Models, US Army Corps of Engineers. 
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Figure 8.  Thermal bridging and its mitigation at the window-to-wall interface: (A) Perfect alignment of window and wall thermal resistance with no thermal 
bridge, (B) misalignment of window and wall thermal resistance (unmitigated thermal bridge), and (C) rough opening insulated to mitigate  
misaligned window and wall thermal resistance.

PARAPETS 
Section C402.7.5 addresses thermal bridging at parapets (i.e., the roof-to-wall intersection where 
the wall extends above the roof surface). It provides the following five prescriptive options as appli-
cable to the wall and roof insulation conditions described:

1. �Wall with continuous insulation on exterior side and roof with continuous insulation entirely 
above deck (see Figure 9).

	 a. �The continuous insulation shall extend up both sides of the parapet not less than 2 feet or 
to the top of the parapet.

	 b. �Parapets that are required to be fire-resistance rated assemblies shall maintain such ratings 
in accordance with the building code.

2. �Wall with continuous insulation on the exterior side, but roof insulation is below deck.
	 a. �The continuous insulation shall extend up the exterior side of the parapet to not less than 

the top surface of the roof assembly.
	  �Normally, the continuous insulation would extend to the top of the parapet to avoid a 

step in the exterior wall thickness. Also, the roof/ceiling insulation should be extended 
as tight as possible to the exterior wall, including air sealing to prevent indoor air  
movement into the parapet or roof assembly (this recommendation  
applies to all parapet construction cases).

3. �Wall does not have exterior continuous insulation and the roof 
is insulated with insulation above deck.

	 a. �In this case, the wall cavity or integral insulation shall extend 
into the parapet up the level of the exterior face of the roof 
insulation.

	 b. �Alternatively, equivalent insulation R-value shall be installed 
on the underside of the roof deck and extended not less than 
2 feet inward from the wall.

4. Wall does not have exterior continuous insulation and the roof 
insulation is below deck.
	 a. �In this case the roof and wall insulation components are sim-

ply required to be adjacent to each other (essentially abutting) 
at the roof-ceiling-wall intersection.

5. �As an alternative to options 1-4, a thermal break device shall 
be permitted with not less than R-10 insulation material aligned 
with the above-grade wall and roof insulation. Installation shall 
be in accordance with the manufacturer’s instructions.

 �This fifth case would also allow for a designed standard 
detail that has the same function and equivalent performance.

IMPORTANT! 
Exceptions to C402.7.5

The only exception gives broad 
latitude for “an approved design 
where the above-grade wall U-fac-
tor used for compliance accounts 
for the parapet thermal bridge.”

�Use of this exception will  
require combining the parapet 
linear thermal bridge effect 
(Psi-factor) with the wall area’s 
(U-factor) to provide an adjusted 
or weighted U-factor with which 
to determine compliance.

A B

NOTE: Figure 8A is an example of perfect alignment per Option 1 (not using the allowance for up to 2 inches of misalignment). Figure 8B is an example of what is disallowed per Option 
1 or 2 (i.e., more than 2 inches misalignment with wall insulation). Figure 8c is an example that complies with Option 3 using a 2x wood buck under the window frame and also using mini-
mum R-3 insulation to cover the remainder of the rough opening to maintain continuity of thermal resistance, although the wood buck could extend the entire width of the rough opening. 

Modified based on National Glass Association, Thermal Bridging Design Guide DG03-22

A B
continuous insulation 
below metal framing

Source: �FPIS: One Multifunctional  
Product for Many Applications

Source: �Thermal Performance of Façades: 
2012 AIA Upjohn Grant Research 
Initiative, Payette/AIA, p. 97a

Figure 9.  A parapet complying with (A) Option 1  
and (B) Option 5 of Section C402.7.5.


Frame thermal break

Wood window buck 
(or similar low  

conductivity  
material)

Insulated Glazing Unit (IGU) Insulated Glazing Unit (IGU) 

Thermal break  
in window frame

Wall exterior  
continuous  
insulation Wall  

interior  
insulation

KEY: �Red Line = Location of plane of thermal resistance of wall and fenestration unit 
Red Arrow =  Thermal bridge (discontinuity of thermal resistance at window-to-wall intersection)

https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://apps.dtic.mil/sti/tr/pdf/ADA620011.pdf
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.7.5
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=THERMALBRIDGINGPRINT
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://www.continuousinsulation.org/multifunctional-applications
https://www.continuousinsulation.org/multifunctional-applications
https://basc.pnnl.gov/resource-guides/slab-edge-insulation
https://www.payette.com/wp-content/uploads/2025/04/aia-upjohn-grant_thermal-performance-of-facades_final-report.pdf
https://www.payette.com/wp-content/uploads/2025/04/aia-upjohn-grant_thermal-performance-of-facades_final-report.pdf
https://www.payette.com/wp-content/uploads/2025/04/aia-upjohn-grant_thermal-performance-of-facades_final-report.pdf
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Section C402.1.4 is called the component performance method (previously 
known as the “Total UA Method” or commonly referenced as the “envelope 
trade-off method”). For the most part, when complying with the prescriptive 
detailing options of Section C402.7 (as addressed in the previous section) 
you don’t need to do any math or know what a “Psi-factor” or “Chi-factor” 
is (see DEFINITIONS). You just follow the prescriptive detailing instructions 
and execute a design accordingly for the indicated types of thermal bridges. 
Where using Section C402.1.4 as the prescriptive means of demonstrating 
overall building envelope compliance, it’s not that simple: There is math 
involved and it requires use of building assembly thermal transmittance 
data (e.g., U-factors, C-factors, F-factors, Chi-factors, and Psi-factors). But, for 
the added work, it gives the advantage of being able to make performance 
trade-offs between different envelope assemblies and also with thermal 
bridging details. Thus, one could leave a particular thermal bridge unmiti-
gated (i.e., not compliant with Section C402.7) and make up for it by better 
insulating the wall, floor, roof, and/or foundation assembly, or by specifying 
higher performance fenestration. Alternatively, a proposed thermal bridge 
detail could be improved above that which is required in Section C402.7 and 
then used to trade-off other building thermal envelope components. It gives 
useful flexibility to fine-tune or optimize an overall building envelope. 

Typically, this process is executed by using a free online design tool 
(administered by DOE) known as COMcheck. However, Section C402.1.4 
specifies a “math” approach that can be implemented relatively easily on a 
spreadsheet. The math that is required is represented by Eq. 4-1 of Section 
C402.1.4. It simply requires that the thermal conductance of an overall pro-
posed building envelope (including any trade-ups and trade-downs between 
envelope components) is equal to or less than the thermal conductance of 
an identical “baseline” building that has all envelope components complying 
exactly with the maximum tabulated prescriptive U-factors, C-factors, F-fac-
tors, and Psi-factors. 

The purpose of this Quick Guide is not to demonstrate how to use Section 
C402.1.4 but rather to bring awareness to the fact that it also incorporates 
the ability to consider alternatives to the thermal bridging prescriptions of 
Section C402.7. The Psi- and Chi-factors used for this purpose are found in 
Table Section C402.1.4. That table lists both “complaint” and “non-compli-
ant” (i.e., unmitigated) Psi- and Chi-factors. The “compliant” values are equiv-
alent to the performance of thermal bridging details prescribed in Section 
C402.7. Therefore, the “compliant” Psi- and Chi-factors also can be used to 
as the basis to substitute a different thermal bridging detail when complying 
with Section C402.7 provided it is shown to have equivalent performance 
(i.e., an equivalent or lower value than the tabulated “compliant” Psi- or 
Chi-factors). ASHRAE 90.1-2022 provides guidance on determining Psi- and 
Chi-factors in Section A10 of its Appendix A. Generally, it requires thermal 
testing or modeling of a thermal bridge detail.

2. PRESCRIPTIVE COMPLIANCE PER SECTION C402.1.4

DEFINITIONS MATTER! 
Thermal Bridge. An element or inter-
face of elements that has higher thermal 
conductivity than the surrounding building 
thermal envelope, which creates a path of 
least resistance for heat transfer.

Chi-Factor (χ-Factor). The heat loss factor 
for a single thermal bridge characterized 
as a point element of a building thermal 
envelope (Btu/h × °F) [W/k].

Psi-Factor (Ψ-Factor). The heat loss 
factor per unit length of a thermal bridge 
characterized as a linear element of a 
building thermal envelope (Btu/h × ft × °F) 
[W/(m × K)].

U-Factor (Thermal Transmittance).  
The coefficient of heat transmission (air to 
air) through a building component or as-
sembly, equal to the time rate of heat flow 
per unit area and unit temperature differ-
ence between the warm side and cold 
side air films (Btu/h × ft2× °F) [W/(m2× K)].

F-Factor (Thermal Transmittance).  
The perimeter heat loss factor per unit 
perimeter length of slab-on-grade floors 
(Btu/h × ft × °F) [W/(m × K)].

C-Factor (Thermal Conductance).  
The coefficient of heat transmission (surface 
to surface) through a building component 
or assembly, equal to the time rate of heat 
flow per unit area and the unit temperature 
difference between the warm side and cold 
side surfaces (Btu/h × ft2× °F) [W/(m2× K)].

3. PERFORMANCE COMPLIANCE PER SECTION C407

Section C407 addresses a whole-building compliance method 
known as the “simulated building performance” path. It gives the 
greatest flexibility in addressing thermal bridging details and all 
other building envelope components as well as building systems 
such as heating and ventilation systems. However, it requires the 
use of a qualified whole building energy modeling software and 
a knowledgeable energy designer to properly develop and run 

the whole building simulation. It is beyond the scope of this Quick 
Guide to provide guidance on energy modeling of whole build-
ings. For information on how to adjust building assembly U-factors 
(as inputted in a simulation model) to account for the types of 
thermal bridges addressed in Section C402.7, refer to Appendix 
A10 (Sections A10.1 and A10.2) of ASHRAE 90.1-2022. 

https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.7
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://energycode.pnl.gov/COMcheckWeb/
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.7
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC402.1.4_TblC402.1.4
https://codes.iccsafe.org/content/IECC2024V1.2/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.2_CE_Ch04_SecC407
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
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The following are example details used to mitigate thermal bridges at roof-to-wall, floor-to-wall, window-to-wall, and foundation conditions 
in both residential and commercial applications.

EXAMPLE APPLICATIONS OF FPIS ci

Thermal & Vapor Control   

Foam Plastic Insulating Sheathing

Water Control

Thermal & Vapor Control

Air Flow Control

Water Control

Thermal & Vapor Control

Air Flow Control

Foam Plastic Insulating Sheathing

Water Control

Thermal & Vapor Control

Air Flow Control

Water Control

Thermal & Vapor Control

Air Flow Control

Water Control

Air Flow Control

Thermal & Vapor Control

Air Flow Control

Water Control

Thermal & Vapor Control
Air Flow Control

Water Control

Foam Plastic Insulating Sheathing

Foam Plastic Insulating Sheathing

Major thermal bridges at assembly interfaces have gone overlooked in past U.S. energy codes and practice. This is no longer the  
case in the 2024 IECC and ASHRAE 90.1-2022 standard for commercial buildings. The following resources provide guidance for  
code compliance and best practices to mitigate thermal bridges:

ADDITIONAL RESOURCES

WEB RESOURCES 
• Thermal Bridging Prevention 

• Cladding Connections

EDUCATION 
• Thermal Bridging: Small Details with a Large Impact 

• 2024 IECC Commercial Envelope

DESIGN GUIDE/DETAILS/DATA 
• Building Envelope Thermal Bridging (BETB) Guide 

• �Development of Thermal Bridging Factors for Use in Energy Models

• Thermal Performance of Façades 

• �BSI-081 Zeroing In and Construction Plans  
(high performance zero energy building continuous insulation)

• �BSI-132 More on Continuous Exterior Insulation…  
(detailing cladding support fastening through ci)

https://www.continuousinsulation.org/thermal-bridging-prevention
https://www.continuousinsulation.org/cladding-connections
https://www.appliedbuildingtech.com/content/thermal-bridging-small-details-large-impact
https://www.appliedbuildingtech.com/programs/2024-iecc-commercial-envelope
https://research-library.bchousing.org/Home/ResearchItemDetails/722
https://apps.dtic.mil/sti/pdfs/ADA620011.pdf
https://www.payette.com/wp-content/uploads/2017/09/2012_aia-upjohn-grant_thermal-performance-of-facades_payette-final-report.pdf
https://buildingscience.com/documents/insights/bsi-081-zeroing-in
https://www.nist.gov/el/net-zero-energy-residential-test-facility/project-details
https://buildingscience.com/documents/building-science-insights/bsi-132-more-continuous-exterior-insulation%25E2%2580%25A6


Content originally produced for continuousinsulation.org with support from ACC’s Foam Sheathing Committee.

Owned and operated by the Applied Building Technology Group with support  
from the Foam Sheathing Committee (FSC) of the American Chemistry Council, 
continuousinsulation.org provides informational resources intended to assist  
the foam plastic insulating sheathing industry, using sound science to develop 
research supporting the reliable, efficient, and economic design and installation  
of foam sheathing.      C
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DISCLAIMER While reasonable effort has been made to ensure the accuracy of the information presented, the actual design, suitability and use of this information  
for any particular application is the responsibility of the user. Where used in the design of buildings, the design, suitability and use of this information for any particular 
building is the responsibility of the Owner or the Owner’s authorized agent. The information contained herein is provided “as is.”

ADDITIONAL DESIGN CONSIDERATIONS 

What about exterior flame spread  
and thermal bridging details?
For materials like FPIS ci used on Type I, II, III, or IV buildings, an entire 
two-story wall/floor assembly and fenestration detailing must be tested 
in accordance with NFPA 285. There are many code-compliant assembly 
details available through manufacturer test data complying with NFPA  
285 and the building code requirements found in Section 1402.5 and  
Section 2603.5 of the International Building Code (IBC). This is a case 
where the energy code, including thermal bridging detailing, and  
building code compliance must be coordinated. 

For additional information on this topic, refer to:

• FACTS Sheet: Fire Safety & Moisture Protection for Wall Assemblies

• �FPIS Design Guide (Fire Safety Code Compliance):  
CFS Frame Walls | Wood-Frame Walls

• Web Resource: Fire Performance

How do the ASHRAE 90.1-2022 thermal bridging  
provisions differ from those in the 2024 IECC?
There are three major differences. First, the 2024 IECC provisions may  
be considered a simplified method with flexibility achieved through use  
of approved design alternatives. Second, ASHRAE 90.1-2025 requires 
essentially the same thermal bridging conditions to be specifically  
addressed, but also includes a broad “other thermal bridges” category  
that creates a scope limit to the use of prescriptive compliance (that 
requires calculations to determine). Third, the inclusion of “other thermal 
bridges” increases the scope of thermal bridging conditions required to  
be modeled in the performance path (whole building modeling). 

For more information on specific thermal bridging provisions of ASHRAE 
90.1, refer to the following two resources:

• �ASHRAE 90.1-2022 Standard (Section 5.5.5, Section 5.6 &  
Appendix C, Appendix A, Chapter 12, and Appendix G)

• �PNNL/DOE “Envelope Thermal Bridges in ASHRAE 90.1-2022” (pending) 

https://www.continuousinsulation.org/?utm_source=QG8FoundationIns&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/?utm_source=QG8FoundationIns&utm_medium=pdf&utm_campaign=quickguide
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/214/ci-quickguidethermbridg2024IECCreq.pdf
https://www.continuousinsulation.org/contact-us
https://codes.iccsafe.org/content/IBC2024V2.0/chapter-14-exterior-walls#IBC2024V2.0_Ch14_Sec1402.4
https://codes.iccsafe.org/content/IBC2024V2.0/chapter-26-plastic#IBC2024V2.0_Ch26_Sec2603.5
https://www.continuousinsulation.org/sites/default/files/uploads/attachments/node/210/ci-factssheetfiremoisturefinal.pdf
https://www.continuousinsulation.org/node/244
https://www.continuousinsulation.org/node/96
https://www.continuousinsulation.org/fire-performance
https://webstore.ansi.org/standards/ashrae/ANSIASHRAEIES902022

