
BACKGROUND 
Brick construction has been around for 

a very long time. Bricks of various form 
have been used in construction for thou­
sands of years. Early brick construction 
consisted of solid, load-bearing walls. Solid 
masonry walls typically perform as barrier 
wall systems. In such a system, the outside 
of the brick wall gets wet during a rain 
event, but the mass and thickness of the 
wall precludes problems of interior water 
intrusion. Modern brick construction typi­
cally in cludes brick veneer installed in front 
of wall framing covered with sheathing. In 
these cases, the brick veneer walls are 
intended to perform as a drainage wall sys­
tem. Water that penetrates the brick veneer 
migrates through a drainage cavity and 
exits through weepholes and flashing locat­
ed at the base of the wall and at interrup­
tions in the drainage cavity (i.e., windows 
and doors). 

Many brick veneer buildings have pro­
vided years of trouble-free performance. 
These buildings were constructed using 
simple, common-sense details that have 
proven successful. Many of these details are 
available from the Brick Industry Asso ci a ­
tion (BIA), formerly known as the Brick 
Institute of America. These details are sum­
marized in a series of published technical 
notes. The first series of technical notes was 
published in July 1950. 

rot, and mold) are the subjects of numerous 
construction litigation cases. Many of these 
cases include buildings clad with brick 
veneer. Investigation of some of these build­
ings revealed construction details that were 
consistent with building code requirements 
but were inconsistent with good workman­
ship and long-accepted trade practices. 
How could this be? 

It turns out that these buildings were 
constructed in accordance with the Inter ­
national Residential Code (IRC), the current 
building code that was created by combin­
ing parts and pieces of nearly all of our pre­
vious building codes (i.e., the CABO code, 
the BOCA code, Uniform Building Code, 
Standard Building Code, etc.). The IRC cur­
rently includes several provisions related to 
brick veneer construction (carried over from 
the CABO code) that directly defy estab­
lished details that we know make good 
sense. 

This report references the 2000 IRC; 
however, similar problematic provisions 
exist in the 1995 CABO, the 1996/1997 
CABO Amendments, the 2003 IRC, and the 
2006 IRC. The 2000 IRC is also referenced 
because the author has more significant 
experience with the older building codes 
due to the period of time that it takes for 
building problems to “ripen,” become 
noticeable to the building occupant, and 
become the subject of construction litiga­
tion. The most problematic provisions of the 
2000 IRC are discussed in more detail 
below. 

Omission of Weather-Resistant Membrane 

What the Code Says: 
Section 703.2 of the 2000 IRC states: 

Asphalt-saturated felt free from holes 
and breaks, weighing not less than 

Table 703.4 
Weather-Resistant Siding Attachment and Minimum Thickness 

Siding Material Nominal 
Thickness 
(inches) 

Joint 
Treatment 

Sheathing 
Paper 

Required 

Brick veneer 2 Section 703 Yes (13) 

Concrete masonry veneer 2 

THE PROBLEMS (13) For masonry veneer, a weather-resistant membrane or building paper is not required over water-repellent 
Water intrusion and damage associated sheathing materials when a 1-inch air space is provided between the veneer and the sheathing. When the 1-inch 

with it (i.e., staining, deterioration, wood space is filled with mortar, a weather-resistant membrane or building paper is required over studs or sheathing. 
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Photo 1 – Mortar droppings collect on top of metal brick ties and bridge across the 1-inch air space, 
coming into direct contact with a highly permeable weather-resistant membrane. 

14 pounds per 100 square feet one or all of the following: wall framing, 
(0.683 kg/m2) and complying with foundation, and brick laying. The air space 
ASTM D 226 or other approved will also include mortar slop and droppings 
weather-resistant material shall be that collect at the base of the wall and on 
applied over studs or sheathing of all top of wall ties (Photo 1). The mortar will 
exterior walls as required by Ta ble bridge across the airspace, touching the 
703.4. 

Additionally, Section 
703.7.4.2 of the 2000 
IRC states: 

The weather-
resistant mem­
brane or asphalt-
saturated felt re ­
quired by Section 
703.2 is not 
required over 
water-repellent 
sheathing mate­
rials. 

What Reality Says: 
To delete the use of 

a weather-resistant 
membrane makes no 
sense, even in the pres­
ence of an air space. 
The reality of construc­
tion is that the width of 
the air space will vary 
due to imperfections in 

unprotected wall sheathing. 
Therefore, even when the 
required 1-inch air space is 
planned for, it is rarely 
achieved (Photo 2). 
Additionally, the author has 
observed garbage (i.e., food 
wrappers and containers, 
construction debris, soda 
and beer cans, etc.) in the air 
space on numerous occa­
sions. 

The concept of a water-
repellent sheathing material 
is also subject to debate. In 
particular, it is often argued 
that Exposure 1 plywood 
and/or oriented strand 
board (OSB) are water-repel­
lent and do not require pro­
tection. While local code offi­
cials may accept a wall 
sheathed with Exposure 1 
OSB as providing an ade­
quate weather-resistive 
mem brane, the author 
strongly disagrees with this 

practice. Specifically, Expo sure 1 sheathing 
panels are marketed as water-resistant, but 
they are not decay-resistant. The concept of 
Exposure 1 panels is that if a rain shower 
gets the panels wet before the contractor 
gets the opportunity to “dry in” the building, 

Photo 2 – A typical 1-inch air space ends up being reduced due to the presence of mortar and variations in 
wall framing and brick alignment. 
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the panels do not have to be replaced. 
However, when exposed to repeated wetting 
and drying (i.e., at a mortar bridge, at an 
imperfect flashing detail, etc.), rot will likely 
occur. APA – The Engineered Wood Asso ­
ciation – addressed this issue in a Technical 
Topics bulletin (TT-005) issued in December 
2000. This bulletin recommends the use of 
“building paper or other code-approved 
wea ther-resistive or air infiltration barrier 
material in all frame wall systems that 
include wood structural panel sheathing 
and/or siding materials.” 

Inconsistent Building Code Requirements 
Even though this article is written 

specifically for residential construction 
problems, it is worth noting an inconsisten­
cy regarding the use of weather-resistant 
membranes that exists between the 
International Residential Code (IRC) and 
the International Building Code (IBC), 
which governs multifamily residential and 
commercial construction. It appears that 
this inconsistency has resulted from the 
adoption of different sections of codes that 
preceded the development of the IRC and 
IBC. Specifically, it appears that the IRC 
and IBC adopted sections from the CABO 
and BOCA codes respectfully regarding the 
use of weather-resistive barriers. The IRC is 
discussed above. In contrast, the IBC 
requirement is provided below for reference. 

Section 1404.2 of the 2000 IBC states: 

A minimum of one layer of No. 15 
asphalt felt, complying with ASTM D 
226 for Type 1 felt, shall be attached 
to the sheathing with flashing as 
described in Section 1405.3, in such 
a manner as to provide a continuous 
water-resistive barrier be hind the 
exterior wall veneer. 

The IBC does not make exceptions to 
this requirement. The inconsistency be ­
tween the two codes suggests that somehow 
water behaves differently on commercial 
and residential buildings. Unfor tu nately, 
the reality is that water has the potential to 
cause damage to all buildings, regardless of 
their type. 

Mortar-Filled Air Space 

What the Code Says: 
Section 703.7.4.3 of the 2000 IRC 

states: 
As an alternate to the air space 
required by Section 703.7.4.2, mortar 

or grout shall be permitted to fill the What Reality Says: 
air space. When the 1-inch (25.4 mm) Since the approved weather-resistant 
space is filled with mortar, a weath­ membranes described above are highly per­
er-resistant membrane or building meable, water vapor has an easy time 
paper is required over studs or migrating through the wall assembly. In 
sheathing. When filling the air space, fact, the list of “approved” weather barriers 
it is permitted to replace the sheath- includes materials with perm ratings of 
ing and weather-resistant membrane approximately 5 (#15 asphalt-saturated felt) 
or asphalt-saturated felt paper with a to nearly 60 (spun-bond polyolefin). While 
wire mesh and approved paper or an these high-perm membranes are marketed 
approved paper-backed reinforce- as vapor-permeable (i.e., breathable) and 
ment attached directly to the studs. liquid-water impermeable, real-world con­

struction details show otherwise. 
In particular, when saturated mortar is 
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in direct contact with a highly permeable membrane, 
liquid water can easily pass through to the unprotect­
ed areas of the wall assembly, resulting in deteriora­
tion and mold growth. The water is able to pass 
through the barrier due to capillary continuity, the 
same process that causes an otherwise dry camper to 
get wet in the morning when touching the side of a 
canvas tent. For this reason, allowing mortar (or any 
other absorbent construction material) to come into 
direct contact with a highly permeable membrane is 
not a good idea. 

Problems can be particularly drastic in hot/humid 
climates due to the direction of moisture/vapor drive 
during the summer months. Specifically, the direction 
of moisture/vapor movement is from the hot-humid 
exterior environment and through the wall assembly 
toward the cool, air-conditioned interior environment. 

This problem is made much worse when signifi­
cant moisture is present in the wall assembly after a 
summer rain shower. The rain serves to saturate the 
brick veneer and the mortar slop that is in contact 
with the highly permeable, weather-resistant mem­
brane. When the sun comes out, some of the moisture 
is evaporated on the exterior wall surface. 
Unfortunately, most of the moisture (approximately 
two-thirds) is driven toward the interior (see Figure 1). 
Add one more problem to the mix (an interior-side 
vapor barrier that is also allowed by the building 
code), and you have the potential for a disaster (Photos 
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3 and 4), yet the entire wall assembly 
was built in accordance with build­
ing code requirements! 

CONCLUSIONS 
While the building code is intend­

ed to provide the construction indus­
try with minimum standards, it is 
the author’s opinion that portions of 
the current building code reflect 
details that are substandard and 
have resulted in significant damages. 
Structures located in mixed cli­
mates, such as the hot and humid 
areas of the southeastern United 
States, are particularly vulnerable to 
damage. 

Until the building codes can 
reflect the time-tested best practices 
of the industry, we will likely contin­
ue to investigate the damages caused 
by code-compliant construction. Our 
current building codes need to be 
carefully reviewed and revised to 
reflect the construction details that 
we know will work. 
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Photo 3 – Exterior view of a residential building with 
no obvious damage. 

Photo 4 – View of the interior side of the 
wall shown in Photo 3 that was exposed 

during destructive testing. Both the 
exterior wall sheathing and dimensional 
wood framing members were rotten. An 

interior-side vapor barrier was placed 
behind the interior drywall. 
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