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Section 1403.2 of the International 

Building Code (IBC) requires exterior 

walls of a building to be provided with a 

weather-resistant exterior wall envelope. 

The exterior wall envelop is a system or 

assembly of exterior wall components, 

including exterior wall finish materials, 

that provides protection of the building 

structural members—including framing 

and sheathing materials, and conditioned 

interior space—from the detrimental 

effects of the exterior environment.

The exterior wall envelope must be 

designed and constructed to prevent 

damage from rain and snow, wind and 

other weather events.  Exterior Insulation 

and Finish Systems (EIFS) must also meet 

weather resistance requirements. The IBC 

requires prevention of water accumulation 

within the wall assembly by providing a 

water-resistive barrier behind the exterior 

veneer, and a means for draining water 

that enters the assembly to the exterior. 

Protection against condensation within  

the exterior wall assembly must also  

be provided.

There are exceptions for when weather 

protection is not required, such as for 

certain concrete and masonry walls. One 

option for providing code mandated 

Exterior Wall Weather Protection
UL performance testing helps designers and code authorities 
achieve code compliance
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A group responsible for the 

development and revision 

of a standard or group of 

standards. An STP serves 

as the consensus body for 

UL Standards. For more 

information on UL STPs  

and the development  

of UL Standards see  

ulstandards.ul.com.
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Focus on Battery Safety 

Managing Editor’s Column / by Howard Hopper

My interactions with electrical inspectors, fire department personnel and 

building officials often focus on a common theme, the proliferation of battery 

storage systems in the built environment and how they deal with these 

systems. As the use of lithium-ion batteries continues to expand, the risks 

associated with this energy source must be better understood. The impact is 

wide ranging as the manufacturing, transportation, storage and installation 

considerations cut across multiple industries and stakeholder groups 

including code authorities, firefighters, insurers and end users. 

Understanding the scale and potential unintended consequences of  

the technology as it proliferates was one of many conclusions drawn  

from UL’s first-ever Battery Safety Summit held in December 2014 in 

Washington, D.C. In the interest of promoting safe and healthy innovation,  

UL brought together leaders from across business and government to share 

the safety science around lithium-ion batteries and moderate a series of 

panel discussions to explore new uses, raise awareness of potential risks 

and inspire others to work together to plan for and reduce unintended 

consequences associated with new uses.

Some of the key takeaways from the summit’s panel discussions included:

•  A continued dialogue through sharing best practices, aggregation of  

data to help build modeling scenarios to cut testing time and costs  

and collaboration on projects to help move the industry forward

•  Safety and a process of safety are paramount; A systems approach  

is needed in looking at the application of lithium-ion batteries within  

and across industries

•  Codes and standards must try to anticipate both risks and new use 

opportunities of lithium-ion batteries and provide guiderails to help 

mitigate risk while enabling innovation.

For more information on the battery summit visit ul.com/newsroom/
pressreleases and scroll to the January 7, 2015 press release. 

http://ulstandards.ul.com
http://ul.com/newsroom/pressreleases/
http://ul.com/newsroom/pressreleases/
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weather protection for exterior walls is 

through performance testing for water 

penetration and air leakage. 

Performance testing  
to AStM E 331
The IBC does not require a means of drainage 

to be provided for the exterior wall envelope 

when a representative test sample has been 

tested to resist a two hour simulated wind-

driven rain, including joints, penetrations 

and intersections with dissimilar materials. 

The test must be conducted in accordance 

with ASTM E 331, the Standard Test Method 

for Water Penetration of Exterior Windows, 

Skylights, Doors, and Curtain Walls by 

Uniform Static Air Pressure Difference. This 

test is used to determine the resistance of 

exterior windows, curtain walls, skylights, 

and doors to water penetration when water 

is applied to the outdoor face and exposed 

edges simultaneously with a uniform static 

air pressure at the outdoor face higher than 

the pressure at the indoor face. 

The exterior wall envelope design shall be 

considered to resist wind-driven rain where 

the E 331 testing indicates that water did 

not penetrate control joints in the exterior 

wall envelope, joints at the perimeter of 

openings or intersections of terminations 

with dissimilar materials.

Air leakage testing
To demonstrate compliance with the wind 

resistance requirements of the IBC, UL 

also provides testing to evaluate the air 

leakage rates of exterior windows, curtain 

walls, and doors under specified differential 

pressure conditions across the specimen in 

accordance with ASTM E 283, the Standard 

Test Method for Determining Rate of 

Air Leakage Through Exterior Windows, 

Curtain Walls and Doors Under Specific 

Pressure Difference Across the Specimen. 

This test method is for tests with constant 

Exterior Wall Weather Protection (continued from cover)

temperature and humidity across the 

specimen, and is intended to measure only 

such leakage associated with the assembly 

and not the installation. The test method 

can be adapted to evaluate the overall 

installation if needed. 

UL also offers field air leakage tests on 

installed exterior windows and doors in 

accordance with ASTM E 783. Field testing 

demonstrates the building envelop systems 

meet code requirements for water and air 

resistance as well as ensuring designers and 

owners that these systems are safe, durable 

and energy efficient. 

Results of water penetration and air leakage 

testing will be documented in a test report, 

and may also be indicated in an adjunct 

ASTM E 331 or ASTM E 283 certification to  

a basic UL window or door certification.  

For more information on UL evaluations  

of weather protection for exterior walls 

please contact Jim Blakely in Orlando, 

Fla., at James.Blakely@ul.com, or at 

+1.407.314.8032.

mailto:James.Blakely@ul.com
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By Richard N. Walke / Senior Regulatory Engineer

Restrained and Unrestrained Assemblies – 
What designers and AhJs need to Know

Section 703.2.3 of the International Building Code (IBC) specifies that fire-resistance-rated assemblies 
tested in accordance with ASTM E119 or UL 263 are not to be considered to be restrained unless 
evidence satisfactory to the building official is furnished by the registered design professional showing 
that the construction qualifies for a restrained classification in accordance with ASTM E119 or UL 263.  
It also specifies that restrained construction shall be identified on the construction documents.

Knowing that a rated assembly qualifies 

as restrained construction in some cases 

reduces the amount of protection required 

to achieve a given rating. This article 

describes two sources of information that 

can be used to demonstrate if an assembly 

can be considered restrained.

The two tests standards used to determine 

fire-resistance ratings, ASTM E119 and 

UL 263, the Standard for Fire Tests of 

Building Construction and Materials, 

both define restraint in buildings. UL 263 

states, “Floor-ceiling and roof-ceiling 

assemblies and individual beams in 

buildings should be considered restrained 

when the surrounding or supporting 

structure is capable of resisting substantial 

thermal expansion throughout the range 

of anticipated elevated temperatures. 

Constructions not complying with this 

definition are assumed to be free to rotate 

and expand and should be therefore 

considered as unrestrained.”

Both test standards contain Conditions 

of Acceptance for determining restrained 

and unrestrained ratings of horizontal 

assemblies based on the data generated 

during fire testing. The resulting published 

certifications provide both restrained 

and unrestrained ratings, along with 

descriptions of the protection needed 

to achieve each rating. The decision on 

which of the published rating to use is 

dependent on whether the construction 

in question is restrained or unrestrained 

based on the above definition of restraint. 

The requirements for unrestrained ratings 

are more conservative, often requiring more 

fire protection. And since they are more 

conservative, they can always be used in 

conditions where the assembly is judged  

to be restrained.

determining restrained 
conditions 
One source of information that can be used 

to help determine if a rated assembly is 

being installed in a restrained application 

(as referenced in IBC Section 703.2.3) is 

included in Appendix C of UL 263. The other 

is information included in the UL Guide 

Information for Fire Resistance Ratings – UL 

263 (BXUV). Once the restrained versus 

unrestrained determination has been made 

and approved by the building official, the 

designer and involved contractors follow 

the published certification to determine 

the required fire protection to achieve the 

required rating.

table c1.1 of Ul 263
Appendix C1.1 of UL 263 provides general 

information with respect to the use of 
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the restrained and unrestrained ratings 

published in the various certifications of 

horizontal assemblies.

The definition of restraint in buildings 

specified in Table C1.1 requires the exercise 

of engineering judgment to determine what 

constitutes restraint to “substantial thermal 

expansion.” Restraint may be provided by 

the lateral stiffness of supports for floor 

and roof assemblies and intermediate 

beams forming part of the assembly. In 

order to develop restraint, connections must 

adequately transfer thermal thrusts to such 

supports. The rigidity of adjoining panels or 

structures should be considered in assessing 

the capability of a structure to resist thermal 

expansion. Continuity, such as that occurring 

in beams acting continuously over more 

than two supports, will induce rotational 

restraint, which will usually add to the fire 

resistance of structural members. Table C1.1 

of UL 263 (shown below) addresses common 

types of constructions and specifies whether 

that construction is considered as restrained 

or unrestrained. Having these examples in 

mind, the user should be able to rationalize 

the less common types of construction.

The foregoing methods of determining  

the presence or absence of restraint, 

according to the type and detail of 

construction, represent only one procedure 

for establishing fire-resistance ratings.  

This procedure alone does not represent  

all restrained and unrestrained  

construction conditions.

Ul Guide information for  
Fire Resistance Ratings –  
Ul 263 (BXUV)

Since the information shown in Table C1.1 

of UL 263 may not be appropriate for all 

conditions of restraint in actual structures, 

the UL Guide Information for Fire Resistance 

Ratings – UL 263 provides additional 

guidance. It also recognizes the exercise 

of engineering judgment is required to 

determine what constitutes “substantial 

Ul 263, table c1.1: considerations of restraint for common construction

continued on page 6

i. Wall Bearing:

A. Single Span and simply supported end spans of multiple bays.a

     1.  Open-web steel joist or steel beams supporting concrete slab, precast units  
or metal decking

Unrestrained

     2. Concrete slabs, precast units, or metal decking Unrestrained

B. Interior spans of multiple bays.

     1.  Open-web steel joists, steel beams, or metal decking supporting continuous 
concrete slab

Restrained

     2.  Open-web steel joists or steel beams, supporting precast units or  
metal decking

Unrestrained

     3. Cast-in-place concrete slab systems Restrained

     4.  Precast concrete where the potential thermal expansion is restricted by 
adjacent constructionb Restrained

ii. Steel Framing:

 A. Steel beams welded, riveted, or bolted to the framing members Restrained

 B.  All types of cast-in-place floor and roof systems (such as beam-and-slabs, flat 
slabs, pan joists, and waffle slabs) where the floor or roof system is secured to 
the framing members

Restrained

c.  All types of prefabricated floor or roof systems where the structural members 
are secured to the framing members and the potential thermal expansion of the 
floor or roof system is resisted by the framing members or the adjourning floor 
or roof constructionb

Restrained

iii. concrete Framing:

A. Beams securely fastened to the framing members Restrained

B.  All types of cast-in-place floor or roof systems, such as beam-and-slabs, flat 
slabs, pan joists, and waffle stabs, where the floor systems is cast with the 
framing members

Restrained

c.  Interior and exterior spans of precast systems with cast-in-place joints resulting 
in restraint equivalent to that which would exist in Condition III, item A Restrained

d.  All types of prefabricated floor or roof systems where the structural members 
are secured to such systems and the potential thermal expansion of the floor or 
roof system is resisted by the framing system or the adjourning floor or  
roof constructionb

Restrained

iV. Wood construction:

A. All types Unrestrained

a  Floor and roof systems can be considered restrained if they are tied into walls with or without tie beams, and the walls are designed 
and detailed to resist thermal thrust for the floor or roof system.

b For example, resistance to potential thermal expansion is considered to be achieved if:
1. Continuous structural concrete topping is used.
2.  The space between the ends of precast units or between the ends of units and the vertical face of supports is filled with 

concrete or mortar.
3.  The space between the ends of precast units and the vertical faces of supports or between the ends of solid or hollow core slab 

units does not exceed 0.25% of the length for normal-weight concrete members or 0.1% of the length for structural light-weight 
concrete members.
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Restrained and Unrestrained Assemblies (continued from page 5)

thermal expansion” when determining the 

conditions under which the restrained or 

unrestrained ratings should be used.

Restrained conditions for the fire-test 

assemblies are provided by constructing 

floor, roof and beam test assemblies within 

nominal 14-foot by 17-foot frames of 

composite steel/concrete cross sections 

having an approximate stiffness (EI/L) of 

850,000 kip-in. and 700,000 kip-in. along the 

14 foot and 17 foot sides, respectively. The 

frame stiffness remains constant throughout 

the fire test because the test frame is 

insulated from the fire environment.

When applying the published restrained 

ratings, it is recognized that the individual 

responsible for the design of the fire-

resistance-rated construction may ascertain 

that a different degree of restraint may be 

provided to the building assembly during a 

fire condition than was provided to the test 

sample during the fire test. Under these 

conditions, the designer may review the 

Conditions of Acceptance for restrained and 

unrestrained assemblies and beams in UL 

263 for additional guidance in determining 

whether restrained or unrestrained ratings 

should be specified.

Summary
As can be seen in the information included in 

UL 263, Appendix C reproduced above, and in 

the UL Guide Information for Fire Resistance 

Ratings – UL 263, can be utilized by the 

design professional to demonstrate that a 

given construction qualifies for a restrained 

classification in accordance with UL 263.  

For more information on restrained 

and unrestrained ratings, please 

contact Rich Walke in Northbrook, 

Ill., at Richard.N.Walke@ul.com, or at 

+1.847.664.3084.

Al Ramirez / Regulatory Services Regional Manager

Web compliance tool 
Updated

UL Product Spec™, UL’s newest web database, now contains 

correlations to the most popular 2015 International Code 

Council Installation codes. Specifically, Product Spec now 

includes 2015 editions of the International Building Code (IBC), 

International Fire Code, International Residential Code and 

International Mechanical Code. The update provides links to 

more than 10,000 UL Certified Products to code sections and 

retains 2012 editions to access for municipalities still basing 

their installation regulations on previously published codes. 

Overall, Product Spec contains over 20 of the most common 

model installation codes enforced in the United States and 

Canada. Besides correlations to installation codes,  

UL Product Spec contains multiple UL Certified product search 

options and correlation to MasterFormat specifications. UL 

Product Spec can be accessed at ul.com/productspec. 

mailto:Richard.N.Walke@ul.com
http://www.ul.com/productspec
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Are there any listing limitations for exposed installations of cPVc sprinkler pipe in unfinished basements, in particular what is the 

maximum distance it can be installed below wood joists? Also, can cPVc sprinkler pipe be used in dry pipe systems?

Where individual product Listings for 

Chlorinated Polyvinyl Chloride (CPVC) 

sprinkler pipe reference installation in 

unfinished basement applications for 

NFPA 13D applications, the manufacturer’s 

instructions provide detailed information 

relative to the limitations associated with 

this use. This includes the construction 

characteristics of the unfinished ceiling, 

maximum distance between sprinklers, 

maximum distance that a sprinkler deflector 

is allowed to be installed below a wood 

structural member and other applicable 

limitations. The investigation of CPVC 

sprinkler pipe includes fire testing where the 

sprinklers with their deflectors are installed 

at the maximum distance below the wood 

joist specified by the manufacturer. Upon 

successful completion of the UL fire testing, 

this maximum distance is then specified in 

the manufacturer’s instructions for the Listed 

CPVC pipe. Installing a sprinkler deflector 

at a distance greater than that specified in 

the manufacturer’s installation and design 

manual would be outside the scope of the 

Listing limitations for this product.

CPVC pipe and fittings are intended for use 

in wet pipe systems only unless specifically 

investigated for use in low-pressure (not 

exceeding 15 psig), dry-pipe systems as 

indicated in the individual certifications 

and the manufacturer’s installation and 

design manual.

CPVC pipe and fittings are Listed 

(Certified) under the Chlorinated Polyvinyl 

Chloride Sprinkler Pipe and Fittings (VIWT) 

product category and are investigated 

in accordance with the Standard for 

Thermoplastic Sprinkler Pipe and Fittings 

for Fire Protection Service, UL 1821. CPVC 

pipe and fittings are not intended to be 

installed in combustible concealed spaces 

where sprinklers are required by NFPA 13, 

13R or 13D, as applicable. 

For additional information on CPVC pipe  

and fittings please contact Jeff Hebenstreit 

in St. Louis, MO at Jeffrey.R.Hebenstreit@

ul.com, or at +1.618.655.0057.

Questions & Answers

codes & Advisory Services Welcomes Bruce Johnson
UL is proud to announce that Bruce Johnson 

has joined the Codes and Advisory Services 

Department as a Senior Regulatory Engineer. 

Prior to joining UL, Bruce served in the 

fire, emergency services and life safety 

arena starting as a firefighter on Long 

Island, N.Y. Most recently, Bruce worked 

for the International Code Council (ICC) 

Government Relations Department heading 

up their national fire service activities 

program. Bruce was also a Fire Marshal for 

Riverhead Township on Long Island for ten 

years prior to working at ICC.

Bruce served as Deputy Chief – Fire 

Instructor and Adjunct College Instructor 

in the areas of fire department operations, 

fire investigation, fire prevention and 

fire protection systems. He has extensive 

expertise in building construction and fire 

prevention codes, codes and standards 

development and code administration. 

As part of his new UL responsibilities Bruce 

will be participating in code development 

activities, interacting with national fire 

safety organizations, and providing outreach 

to fire and building officials organizations in 

the New England and Mid-Atlantic regions. 

Please feel free to contact Bruce on Long 

Island, NY at Bruce.Johnson@ul.com or at 

+1.631.680.5174. 

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?&name=VIWT.GuideInfo&ccnshorttitle=Chlorinated+Polyvinyl+Chloride+Sprinkler+Pipe+and+Fittings&objid=1074305987&cfgid=1073741824&version=versionless&parent_id=1073994624&sequence=1
http://ulstandards.ul.com/standard/?id=1821
mailto:Jeffrey.R.Hebenstreit@ul.com
mailto:Jeffrey.R.Hebenstreit@ul.com
mailto:Bruce.Johnson@ul.com
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calendar of Events
June 22-25, 2015

NFPA’s Conference & Expo 

Chicago, Ill.  

nfpa.org

June 24-25, 2015

Pacific Coast Builders 
Conference

San Diego, Calif. 

pcbc.com

June 28-30, 2015

Every Building Conference & 
Expo

Los Angeles, Calif.

bomaconvention.org

July 13-16, 2015

Intersolar North America

San Francisco, Calif.

intersolar.us

To include your upcoming events, email Howard Hopper at Howard.D.Hopper@ul.com. Please add “TCA Calendar” in the subject line.
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