


Top: Veneer anchorage system.
Bottom: Brick veneer with mortar-filled drainage cavity.

in Egypr, with the largest located in Giza, a town in northern
Egvpt near Cairo. These enormous structures were constructed
with individual picces of very large stones that were transported
over many miles and were erected by thousands of slaves. The
Egyptians also constructed the Great Sphinx, the most famous
shrine that stands guard at the pyramid of the leader Khafra. The
Sphinx is a large human-headed lion that was carved from a mound
of natural rock.

The early development of building walls, including those of the
great pyramids and the Great Sphinx, contained thick, massive
barrier-type walls that managed moisture intrusion. These thick
and massive walls were constructed of porous stones that were
able to absorb and store large amounts of moisture. Subsequent
evaporation of the moisture inside these walls enabled the system
to provide good resistance to the many cycles of weather exposure.
In colder climates, these types of walls also provided good freeze-
thaw resistance through the thermal mass of the materials used
to construct the walls and because the building walls were not
insulated.

Exterior wall systems began to evolve to more modern standards
in the carly 1900s when building designers began to explore
means to make walls thinner in order to satisfy the challenging
demands of the modern building designers. As exteriot building
walls became thinner, they began to be constructed with materials
that had less ability to store and evaporate moisture. Through an
evolution process, building designers and contractors both began to
realize that thinner wall svstems would require a means to properly
manage water inside the wall. Rain screen or drainage wall principles
evolved through this process as an effective means to provide good
resistance to moisture intrusion.

The design and construction of a drainage wall system relies on
the proper function of several integrated components in order
to provide a weather-resistant enclosure. On the exterior of the
wall is a surfacing material or veneer that functions to screen rain
from the waterproofing laver. Drainage wall design anticipates that
small amounts of rainwater will pass through the veneer material;
therefore, the veneer material is not relied upon to act as the sole
batrier to water entry. Behind the veneer, a 1- to 2-inch-wide air
space or cavity is provided to isolate the veneer from the back-
up wall. The cavity provides a space for the flow, collection, and
discharge of any rainwater thar passes through the veneer layer.
The back-up wall provides the structural support for the veneer to
withstand wind and scismic loads, and is covered with a continuous
waterproofing layer. The waterproofing layer sheds any rainwater
that crosses the cavity. Because the veneer shields the cavity from
wind-driven rain, the waterproofing requirements for the back-up
wall are somewhat less severe than if the waterproofing layer was
on the exterior of the wall and functioned as the primary line of
defense against water intrusion.
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Drainage walls also rely on a secondary system of horizontal
flashings and weeps to collect and divert rainwater inside the cavity
to the exterior of the building, Flashings are continuous horizontal
runs of waterproofing materials that collect the downward flow
of water that is within the vencer and cavity. The flashing extends
from the back-up wall across the cavity, through the veneer, and
terminates with an exposed drip edge at the front of the veneer.
Weep holes through the veneer at the flashing level provide means
to discharge water that is collected on the flashing to the exterior
of the building.

Early rain screen or drainage wall systems utilized stucco and
masonry materials as the veneer. Modern buildings constructed
in the past 40 years have successfully utilized vencer systems
consisting of panelized masonry, pre-cast concrete, stone panels,
thin manufactured stone, glass panels and, ves, EII systems.
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Problems resulting from no flashing
around the window.
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Building Code Requirements

The agencies that regulate building construction have jn the past
decade begun to realize the value and importance of adopting
universal building codes that are recognized and used across the
entire country. The International Code Council established in 1994
publishes the International Building Code or IBC. The current
IBC replaces what were at one time three separate building codes
published by three separate organizations across the country. Today,
a version of the IBC has been adopted by 47 states and the District
of Columbia as the standard for building construction.

Chapter 14 of the IBC outlines the specific requitements for the
design and construction of exterior building walls and building
envelopes. This chapter provides guidelines for more than 12
types of vencer systems, from anchored masonry veneer to vinyl

siding. Sections 1403 and 1405 specifically define the performance

requirements for exterior walls, Paragraph 1403.2 states that exverior
walls shall provide the building with a weather-resistant exterior wall envelgpe.
This one inclusive statement charges the construction industry with
the responsibility to provide weather-resistant walls on buildings.
As an industry, it is our responsibility to work together between
building designers and builders to meet this requirement.

Common Pitfalls in the Design and

Construction of Exterior Building Wall Systems

The recurring similar problems with exterior building wall systems
are evidence that today’s construction industry is not doing a good
job of learning from past mistakes. Organizations such as the SWR
Insttute provide an excellent forum for both contractors and building
designers to meet and share their knowledge and experience in the
construction of exterior building walls. This type of forum enhances
the industry’s knowledge of building systems and strengthens the
overall industry, making it better for the consumer.

Blame for the recurring problems in the construction of exterior
wall systems are to be shared by both building designers and building
contractors. Design professionals today are under intense pressute
from owners to crank out complete building designs in a little amount
of time in order to meet the fast-paced schedules of construction.
As a result, construction documentation has evolved to show less
and less detail than was present on the construction drawings of
20 and 30 years ago. Very few building designers today spend much
time propetly detailing and specifying the essential key elements of
drainage wall systems on the construction documents.

The fast pace of today’s construction industry has forced many
building contractors to subcontract key aspects of a project to
specialty contractors. Gone are the days of large general contractors
who have many skilled workmen in all aspects of a building
project. Demanding project schedules and the division of work
responsibilities has resulted in less overall supervision of work being
done by unskilled and less-knowledgeable workers.

These factors have contributed to an array of recurring problems
in the constructon of exterior building walls. On the design side,

these problems can include:
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* Improper design of the veneer anchorage system

* Improper design of the back-up wall system

* Improper design of the wall system to accommodate structural
and thermal movements

* Improper design of the wall system to resist corrosion of
embedded items, anchorage elements and flashing materials

* Improper design or lack of adequate dertails for installation of
key elements that age essential to the proper function of drainage
wall systems

On the construction side, the problems can include:

* Improper installation of materials, including sealants,
anchorage devices, weather barriers, waterproofing
membranes, and flashings

* Improper maintenance of the drainage plane during
construction

Most all of the problems encountered in the performance of
drainage wall systems typically are associated with one of the above
pitfalls,

Remediation Solutions

Over the past two decades, the volume of corrective work associated
with the construcdon of exterior building walls has muldplied
enormously. In almost every city across the country, it is not
uncommon to ride down a street and see scaffolding frames that
completely enclose the exterior perimeter of a building, The cost to
the construction industry in making these repairs is enormous, and Flashing installation at window wall.
includes not just the cost of the actual repairs, but also professional
fees for the investigation of the original problems, as well as the
design and oversight of the work. In many instances, this type of
work on a building also involves litigaton with almost everyone
who had anything to do with the original design and construction.
The construction litigation process involves both attorneys and
insurance companies, and ends up costing evervone in the industry
with increases in insurance premiums.

The construction industry has a responsibility to be more proactive
and take an aggressive role in educating both designers and
contractors in the proper means to construct exterior building walls.
The common pitfalls in the construction of drainage wall systems
that are secen over and over need to be reduced or eliminated.
Through such organizations as the SWR Institute, contractors and
designers are provided a tremendous networking forum that does
much to educate and strengthen the industry.

Robert G. Kennerly, [r., P.E., is founder and owner of FEngineered Concepts,
a struchiral engineering firm located in Greensboro, North Carolina. Kennerly
has more than 28 years of experience in the design of building structures and
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