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Schedule

0-5 Review of the history of passive fire wall construction in multi-family and
commercial applications

5-45 Review of alleged defective work and standard investigation findings
from both visual and intrusive testing, review of air -tightening

45-75 Review of testing that was performed and the findings based on a
multitude of both proprietary and non -proprietary testing

Qand A



A Learning Obijectives:
Collaboration of trades and the End Product

Understanding and applying the provisions of 2 -hour wall
construction

Understanding the observation criteria for quality assurance in fire
wall construction

Understanding the impacts of tolerances on the construction of 2 -
hour walls

Understanding the impacts of air sealant at critical interfaces



Fire Basics- The Tetrahedron
Oxygen from the air
Heat
Fuel Source

Without one o No Fire



Developing Your Conclusions

NFPA 9216 4.3.5 and 4.3.60 Hypothesis

Inductive Reasoning:
Based on empirical data the investigator has collected through observations,
knowledge, training and experience

Deductive Reasoning:
The investigator does not have a valid or reliable conclusion unless the hypothesis
can stand the test of careful and serious challenge.

Compare the Hypothesis

All Known Facts

Body of Scientific Knowledge ;
Testing of the Hypothesis NFPA

Lab, Calculations, Modeling
Disprove the Hypothesis (find out why it is not true by each specific
component in the assembly)

Guide for Fire
and Explosion

Investigations

This will prevent oConfirmation Biaso6 that is formed so




The Fire Wall

A Interdisciplinary Requirement Not just
the Architect

A Civil Engineerd Laying out the buildings
per setbacks

A Architect 8 Type of Use, Layouts, Materials,
Assemblies

A Structural 8 Type of Structure, the materials

A Mechanical/Plumbing/Electrical 8 Systems
that interrupt or pass

A Building Science d Assemblies that work,
reduce air losses, control the environment

A Structure 8 Sound d Resistanced Reduction
in Air Loss



What constitutes the
UL fire rated
assembly?



IR

Tested Fire-
Rated
Assembly

IECC

Building
Envelope Air
Tightness Test

Sound/Structure/Air leakage



Combine your fire prevention needs with your
alr barriers

A Newport Partners a consulting firm headquartered Davidsonville MD
coordinated research on behalf of HUD/PD&R

A Field research was conductedat Thrive Home Builders townhouse project
In Wheat Ridge Colorado

A NFPA managed an Advisory Group

A This session is designed to inform stakeholders ofthe key issues involved
In building safe and energy efficient in ASWs in townhouses

A Our goal is to provide strategies to make the process easier and
ultimately more affordable

RESOURCE DEVELOPMENT | Newport Partners LLC



https://www.newportpartnersllc.com/resource-development

Newport Partners, LLC

A A Strateqy Guide for Air-Sealed Townhome Area Separation Walls That Meet Enerqgy and
Building Codes

Executive Summary

Townhomes are an important part of the housing market, especially when it comes to affordability. They . »
provide living space and some outdoor space, often at a lower relative cost to homebuyers than single- A Strategy G u Ide for AI r-Sea IEd
family detached homes. With smaller lots and shared interior walls, or area separation walls [ASWs),

townhomes are often more cost-effective to construct than single-family detached homes (exhibit 1). TOW" hOmE Al'e a Sep a I’atiO n Wa I |S T h at

However, the tension between air sealing requirements in the International Energy Conservation Code

[IECC) and requirements for fire-rated assemblies between townhomes in the Intermational Residential M EEt Energy a nd Bu i I d i n g CO d es

Code (IRC) has caused significant challenges in both construction and code enforcement (exhibit 2).

Exhibit 1. Townhome Separation Wails Under Construction

Photo Credit: Mewport Partners

Exhibit 2. Code Tension Betwean Air Sealing Requirements in the IECC and Requirements for

Fire-Rated A blies B Townh in the IRC
1ECC
Building
IRC Envelope Air
1 Tightness Test
Tested Fire-
Rated
Assembly

IECC = International Energy Conservation Code. IRC = International Residential Code.
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Two One Hour and One Two Hour . -~ /

Because the (2) separate assemblies provide the same level of fire protection between JM e i LS,L Y _,_Jf\f‘] S N [’ o

units (ie, Double 2-hour walls versus the Single 2-hour wall), the subject of this memo

discusses the equivalency of the two separate systems of which, under section 104.2.7
AModi fications, o the building department pAEdPeparatign Walls, (Secliong 504.6.2., 504.6.3., and 504.6.4.)

UBC 504.6.2. requires that the required area separation walls in R-1

The construction of the Single 2-hour, in lieu of the Double 1-hour, was approved VN buildings be constructed with a minimum of 2-hour rated
assemblies.

because the 2 constructions were documented as equivalent in the 2003 International

Residential Code (IRC), of which the City had knowledge of by the time the Double 1- When a 2-hour rated assembly is used, Section 504.6.4. requires that

the area separation wall extend above the roof 30-inches, or the 2-

hour wall is allowed to terminate at the bottom side of the roof deck

attached). provided additional measures are taken to install 1-hour fire-resistive
construction within 5-feet of the area separation wall termination (see
Section 504.6.4.).

hour wall was constructed but after the permits were issued (See R317.2 7 2003 IRC

In short, the fire-resistive separation walls, as constructed, were deemed to be
Section 504.6.3. requires that the separation walls extend to the outer
face of the exterior wall of the building unless there are enclosed

requirements of the 1997 Uniform Building Code, because of the knowledge of the horizontal projecting elements such as porches or balconies.
2003

equivalent to the originally designed wall, as well as met the intent of the minimum

International Residential Code. As for the 1-hour fire resistive assemblies between the In these cases, the area separation wall must extend to the end of

garages, these also are acceptable based on the UBC formal interpretation of section the horizontal projecting element, but only if it is enclosed

503.2 (See 503.2 UBC interpretation attached).
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GA-620-2019
GYPSUM AREA SEPARATION
FIREWALLS

Introduction
Gypsum Area Separation Firewall systems provide the advantages of both fire-resistance and noise
reduction between neighboring townhouses and other attached dwelling units. Gypsum Area
Separation Firewalls are efficient, nonleadbearing, 2-hour fire resistance rated gypsum panel systems
that can provide code compliant STC ratings exceeding 60.
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Fig 1 — Typical Gypsum Area
Separation Firewall Construction
Prinited in U.5.8. GYFSUM ASSOCIATION I:|:|mlrlgh'tt GypsUM Assoclation 2019,
62 Wayne Avenue, Sulte 620 All rights resarved.
Silver Spring, MD 20910
301-377-BBER

*Microsoft Word - GA-620 GYPSUM AREA SEPARATION FIREWALLS FINAL 031319.dc
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NFPA 221 (19292021)

Standard for High Challenge Fire Walls,
and Fire Barrier Walls

6.2 Structural Stability:

6.2.1 Fire walls shall be designed and constructed toremain stable after
collapse of the structure due to fire on either side of the wall.

6.2.2 fire walls constructed in compliance with the requirements of Sections
6.3, 6.4, 6.5 shall be deemed to provide the required stability.

6.4.2 Framework

6.4.2.1 Structural framing on either side of the wall shall line up horizontally
and vertically and shall support the roof.

6.4.2 The framework on each side of the fire wall shall be continuous and tied
together through the wall.

6.4.2.3 The frame work on each side shall be designed so that it resists the
maximum lateral pull that can be developed due to the framework collapse
on the opposite side.

6.5 Double Fire Walls

6.5.1 A double frame wall consists of two back to back walls

6.5.2 There shall be no connections, other than to the flashing between the
walls.

6.5.3 Each fire walls shall be supported laterally by the building frame on its
respective side and shall be independent of the fire wall and framing on the
opposite side.

NFPA
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Fire wall

Angular wall
protection
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2-Hour Area Separation Wall
System

The 2-hour arsa separation wall system is 3 2-hour fire wall consisting of 27 (50.8 mm| light-gauwge stesl
H-5tuds that securs two laysrs of 17 (25,4 mm| shaftliner pansls friction-fit betwesn studs and a minimum
34119 mm) air space on sach side,
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BASIC COMPOMNENTS OF 2-HOUR
AREA SEPARATION WALL

1. 2" C-Track

2. 1" eXP* Shaftliner or Shaftliner XP®
3. 2" H-5wud

&, 1/2" Fire-Shield C™ Gypsum Batten

* Battens not reguired when 3747 =ir space i maintained
batwesn H-5tud and adjscent waoad framing.

MNGL Construction Guids
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Gypsum Association

=5 GYPSUM

ASSOCIATION
GA-620-2019
GYPSUM AREA SEPARATION
FIREWALLS

Introduction

Gypsum Area Separation Firewall systems provide the advantages of both fire-resistance and noise
reduction between neighboring townhouses and other attached dwelling units. Gypsum Area
Separation Firewalls are efficient, nonloadbearing, 2-hour fire resistance rated gypsum panel systems

that can provide code compliant STC ratings exceeding 60.

Note: Always use back-to-back C-runners between courses in Gypsum Area Separation Firewalls.
Do not substitute a single H-stud for the specified back-to-back C-runners.

Erect shaft liner panels and H-studs in the same manner as for the first section of wall, except that
starting and ending procedures may vary depending on the exterior wall intersection detail.

13. Install code approved fire blocking on both sides of the Gypsum Area Separation Firewall at each
floor and the roof line. Fire blocking should fit tightly between the truss and framing area to the
shaft liner panel.

14. At top floor, the Gypsum Area Separation Firewall may either extend to the top of a parapet wall
or terminate at the underside of the roof deck. When terminating at the underside of the roof
deck, the roof decking material for 4 ft (1220 mm) on either side of the wall shall be either Fire
Retardant Treated plywood or gypsum panels.

15. At roof intersection the walls are capped-off with C-runners.



Fire and Sound

2-Hour Fire Rating

Design Reference: UL U373, UL U375, ULC W312,
WHI GP/WA 120-04, cUL U373, cUL U375,

GA ASW 0810

65-69 STC Sound Trans.

Test Reference: RAL TL 10-291

Two layers 1" (25.4 mm) DensGlass Shaftliner inserted in H-Studs 24" (610 mm)
o.c. Min. 3/4" {19 mm) air space on both sides must be maintained between liner
panels and adjacent framing.

Sound Tested with 2 (51 mm) x 4" (102 mm) stud wall with 1/2" (12.7 mm|
ToughRock gypsum wallboard each side of assembly and 3-1/2" (89 mm) fiberglass
insulation in stud space both sides.

2-Hour Fire Rating
Design Reference: WHI 495-0743

CAUTION: For product fire, safety and use information,
go to buildgp.com/safetyinfo.

35-39 STC Sound Trans. Est.
Part. Thickness: 3" (76 mm)

Two layers 1" (25.4 mm) DensGlass Shaftliner inserted in H-Studs 24" (610 mm) o.c.
Metal covered using 6" (152 mm) wide 1/2" (12.7 mm) DensArmor Plus® Fireguard C*®
interior panels or 1/2" (12.7 mm} ToughRock Fireguard C* gypsum board.

For latest information and updatas:
Technical Service Hotline 1.800.225.6119 or www.gpgypsum.com

GYPSUMASSOCIATION

Fig 8 — Roof Intersection with Parallel Roof Trusses

5/8" (15.9 mm) Type X
Gypsum Panel

R Y
£y SRR

Roof Deck

M TEN/
2" (51 mm) C-Runne "’ : EgM
Roof Truss/ d4— Aluminum
e Clips Roof Truss
Fire Blocking with -
Gypsum Panel or
Mineral Fiber (as
required) PASSAALE T
2x4 S!ud Framing | Gypsum
Both Sides 1 1" ' ~ Panel
Aluminum —== 1 ‘
, T ' Gypsum Shaftliner
e ] L . Panels

CYF LTS

@ Georgia-Pacific

Gypsum
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DensGlass® Shaftliner Area Separation Walls

Details continued

Attic-Adjacent to Trusses*

1" (25.4 mm) DensGlass® Shaftliner panels
H-stud

.
-
-

*Only applies to accessible attic space. Not needed for inaccessible
attic space. See special conditions #7 on page 6.

No minimum air space
Wood truss

6" (152 mm) wide 1/2" (12.7 mm|}

DensArmor Plus® Fireguard C® panels or

1/2" (12.7 mm} ToughRock® Fireguard C*® or
5/8" (15.9 mm] DensArmor Plus® Fireguard® or
5/8" {15.9 mm| ToughRock® Fireguard X or
1" (25.4 mm) DensGlass® Shaftliner panels



CFEM/SQFT of Unit Envelope Area

WHAT IS
COMPARTMENTALIZATION?

https://abmichigan.com/improving -occupant-comfort -multifamily - buil
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Compartmentalization




Boral Firestop®
plasterboard

Boral Shaftliner=
fire barrier

Continuous steel tracks
fixed back-to-back —

l 1i
J'I‘L I,I'Iﬂ

Assembled System
(Separation by Shaftliner™ fire barrier at eaves not shown for clarity)

Partiwall® studs must
be aligned and fully

engaged into top and
bottom of steel tracks
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When one IS next to the other

Horizontal Separation
Vertical Separation
Mechanical Separation

Reductions & Sprinklers! Activation! Smoke Control!
Maintenance, Repairs and Replacements (Code changes)

Passive is easy to provide without having to engage the future owners

50 x 100 mm (2 x 4) stud framing

Gypsum panels (as required)

25.4 mm (1") qypsum Iner panels

Sound batts

Min. 19 mm (3/4") arspace between 50 mm
(24 fire wall and wood framing ).

50 mm (2*) H-studs 610 mm (24" o.c.

50 mm (2") CGC C-Runners

CGC aluminum breakaway chip

Fire blocking as required

Fire blocking as required




Guarded

Blower Blower
door in unit door in
being \ adjacent
tested units

https://pdfs.semanticscholar.org/1d09/4068aac94e1ef32515607df1a7f26
3db6897.pdf? ga=2.113266831.907656350.1578976064
1166214141.1578976064
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Guarded Testing Is not cost effective!

https://www.mncee.org/blog/may -2019/research sidesteps-obstacles-measuring-air-

tightne/
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Air Sealing Separation Wallls

GA-620-2019
GYPSUM AREA SEPARATION FIREWALLS

Air Sealing Area Separation Walls

Air sealing area separation walls to reduce leakage between units and between the unit and any
outside areas where the wall is off-set to meet energy code requirements is becoming a standard
practice. Air leakage is measured via a blower door test, which pressurizes the unit, and
measurements are taken to calculate the loss per unit area of wall. When a unit fails (i.e. leaks more
than allowed by the code}, the most common means of reducing air leakage is to seal all cracks, gaps
and voids in all walls along the perimeter of a unit to reduce leakage paths. Such gaps, cracks and
voids are at the foot and the head of the wall along the C-channels, at seams in the wall along the H-
studs, and at intersections with other walls and the ceiling.

NOTE: For a complete discussion on air leakage and energy code requirements, refer to Field Testing
of Compartmentalization Methods for Multifamily Construction authored by Kohta Ueno and Joseph
Lsitburek, March 2015, as part of the United States Department of Energy’s Build America Program.

Many material technologies are available on the market that will effectively seal gaps, cracks and voids.
Traditional sealants/caulking materials, spray-applied sealants and membranes, mastics, self-adhered
membranes, tapes and spray foams are among just a handful of the technologies available that may
prove the best choice in any one application.

Care should be taken when selecting materials for air sealing area separation firewalls. These walls
often serve multiple functions, but their intended first purpose is as a fire-resistive barrier. Air sealing
materials must therefore be third-party listed and meet the criteria of the pertinent ASTM, UL, or other
international standard, or be code compliant as a fire-resistive/fire blocking material. The material
must not compromise the fire-rating of the wall.

Field Testing of Compartmentalization Methods for

Multifamily Construction

U.5. DEPARTMENT OF EI'IE!FEW Effici

ENERG

Y Renewable Ei

Field Testing of
Compartmentalization

Methods for Multifamily
Construction

K. Ueno and J.W. Lstiburek
Building Science Corporation

March 2015

2.2 Fire-Resistance Rated Assemblies Air Leakage

Some practitioners have examined the issue of air leakage associated with fire-resistance rated
assemblies or area separation walls in multifamily buildings. A typical assembly is the
Underwriters Laboratories (UL) U347/U373/U336 2-hour rated assembly.

Holton and Prahl (2005) examined the issue of air leakage at these fire-resistance rated
assemblies (area separation walls) in multifamily buildings (such as side-by-side townhomes).
They noted that poor thermal performance (specifically, air leakage) has negative results for
energy efficiency and comfort. One example was air leakage from the party wall into a vented
(unconditioned) attic, resulting in heat loss and ice dam issues. Many party wall designs call out

for an air space between the fiberglass batt stud bay insulation and the 1-in. gypsum shaft liner
board core, resulting in an air leakage path that can be connected over multiple floors. The
authors questioned whether this air gap is actually necessary for fire performance. Many fire-
resistance rated walls provide both interior-to-interior and interior-to-exterior separation
(because planes shift between units): this condition increases the risk of air leakage.


https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/compartmentalization_methods_multifamily.pdf
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EERE Findings

At several interior walls under the vented/unconditioned attic, noticeable air leakage was visible
at the top plate (Figure 34 and Figure 35, keyed to “D” in Figure 23). Unfortunately, this
indicates that the interior top plate detail (Figure 8) was not executed correctly or consistently.

Figure 34. Interior wall under attic (third floor), Unit 6702

This area was inspected in another unit’s attic (Unit 6704; Figure 57). The joints appeared to be
sealed with expanding foam where they were inspected; however, access is difficult, so quality
control issues are unsurprising.

Figure 57. Vaulted attic and separation wall conditions, Unit 6704

The exterior was examined in the morning with an infrared camera (Figure 58); there was no
sign of gross air leakage in the attic at the area separation wall. This would have been manifested
as a warm thermal “plume” at the party wall, or significant snow melt/ice damming at the area
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4.7 Air Leakage Locations: Area Separation Wall Details

Several of the observed air leaks were associated with details at the area separation walls/
demising walls. A plan of two adjacent middle units is shown in Figure 47, providing a map of
some of the following observations. These area separation wall air leaks were found in multiple
units; the plan in Figure 47 is meant to show typical connections between two middle units.

Figure 47. Plan of two adjacent middle units (first floor), with key locations highlighted

separation wall. However, heat loss from the house would be diluted by outdoor air from attic
ventilation.

Heat loss and snow melt caused by area separation wall leakage are worse if the stud bay cavity
is extended into the attic (unlike these units), creating a “chimney” to direct interior heat to the
roof sheathing.
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