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BACKGROUND
History

The Exterior Insulation and
Finish System (EIFS) was originally
developed in West Germany in the
1960s. The original market for EIFS
was providing an insulation layer to
existing masonry structures. EIFS
was introduced in the U.S. in the
1970s. U.S. manufacturers adapted
EIFS for use on new construction,
including wood-framed structures.
An EIFS system is comprised of five
components (adhesive or mechani-
cal fasteners, insulation board,
reinforcing mesh, base coat, and
finish coat) that were originally
intended to serve as a “barrier”
cladding (see Figure I). A successful
barrier cladding serves as the only
line of defense against weather and
does not allow significant water
penetration.

Litigation
Problems with water intrusion
on EIFS-clad structures began surfacing in
the 1980s. To date, thousands of EIFS-clad
buildings have been the subject of litigation.
While there is no single cause for damages
to EIFS-clad structures, the typical argu-
ments are summarized as follows:
¢ The OWNER does not know who
caused the problems. The owner
wrote checks to contractors and
design professionals and relied on
the expertise of these individuals to
deliver an adequate product, free of
defects or damage.
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Figure 1

The GENERAL CONTRACTOR
blames the applicator (if available)
for improper installation and the
manufacturer and/or design profes-
sional for inadequate installation
details.

The DESIGN PROFESSIONAL
blames the contractor and/or appli-
cator for improper installation and
the manufacturer for inadequate
installation details.

The MANUFACTURER blames the
contractor and/or the applicator for
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improper installation and the design
professional for inadequate installa-
tion details.

Some cases involve more parties, which
allows more blame to be spread around.
However, the purpose of this paper is not to
rehash the arguments described above but
to identify areas of typical damage on EIFS-
clad structures and present practical repair
options.

Current Practices

While original barrier EIFS is still in
use, many new construction projects (and
many repair projects) include “drainable”
EIFS cladding. Drainable EIFS includes the
same basic component but incorporates a
drainage plane and flashings to address
incidental water intrusion. The drainage
plane is created using a fluted insulation
board and/or a drainage mat. All drainable
EIFS cladding systems include some type of
moisture barrier (see Figure 2). Termina-
tions of drainable EIFS cladding systems
include a weeping mechanism and flashing
details.

The installation details required for
drainable EIFS cladding are similar in con-
cept with details of nearly all drainage-type
claddings. While the author has not investi-
gated or observed significant damages asso-
ciated with drainable EIFS, the viability of
the system is dependent on the quality of
the installed details. The technical design
concepts of drainable EIFS appear to make
sense. However, as with all building assem-
blies, bad construction can always void a
good design.
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Fastener

Sheathing disk

Drainage medium
{asphalt felt paper
or housewrap)

EPS insulation board,
groaved 1o provide
capillary break betwesn
Insulation and
drainage medium

Fiberglass mesh
embedded in

Starter track base coat

with weep holes

EIFS can be applied on wood-framed walls, provided the wall
is designed to drain when the stuceo eracks. The drainage plane
relies on well-detailed sheathing wrap and flashing, and a
grooved EPS imsulation board.

Figure 2

REPAIR OR REPLACE
Determine the Extent of Damage

Before deciding to repair or replace EIFS
on a damaged building, the full extent of
damage must be determined. In most cases,
the extent of damage is limited to localized
areas at wall penetrations. This is consis-
tent with the familiar “90/1” rule in water-
proofing.’ This rule suggests that 90 per-
cent of all water intrusion occurs in approx-
imately one percent of the building envelope
area. Of the numerous EIFS repairs and
replacement projects that have been docu-
mented by the author, this rule seems to
hold true. It is very rare (never observed by
the author) that water intrusion occurs in
the field of an EIFS-clad wall with no pene-
trations.

The survey of damages should be per-
formed by a qualified inspector using a
probing-type moisture meter (see Figure 3).
While non-destructive moisture meters are
handy for covering large wall areas (see
Figure 4), they need to be “ground truthed”
on every building elevation and may miss
areas that have been previously damaged
but are no longer associated with elevated
moisture. The moisture meter probes
should be used to provide a qualitative
assessment of the condition of the underly-
ing wall sheathing (i.e., soft, hard, etc.). In
areas of damage, several probes should be
made to estimate the area of possible
sheathing replacement. These areas should
typically be enlarged (in some instances,
more than 100 percent) to allow for replace-
ment of full sheets of wall sheathing as
described below. Keep in mind that the
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actual area of damage on most EIFS-clad
structures is relatively small.

Building Code Issues

EIFS removal can sometimes be
required, even in the absence of damage.
For instance, cases that include significant
construction defects can dictate EIFS
removal for purposes of making repairs to
underlying components. An example of this
scenario is when the wall framing of a struc-
ture is not adequate to meet building code
(or manufacturer-imposed) deflection crite-
ria when subjected to a load perpendicular
to the wall. In the case of EIFS, the maxi-
mum allowable deflection (PM, or polymer-
modified system) normal to the plane of the
wall is L/360.> The maximum allowable
deflection (PB or polymer-based system)
normal to the plane of the wall is L/240.°
These criteria can be difficult to meet on
multi-story structures in coastal (high wind)
areas. This problem can also occur when
building code requirements imposed on the
repair are more stringent than those
imposed on the original construction.

Another issue that tends to expand
EIFS repair areas is replacement of dam-
aged wall sheathing. While many repairs
have been performed using partial sheets of
structural wall sheathing panels, it is the
author’s opinion that repairs to wall sheath-
ing should be made using full (4' x 8) sheets
whenever possible. At a minimum, the
repair panels used should match the
dimensions of panels used in the original
construction (unless found to be defective).
This opinion is based on maintaining the
structural integrity of the framing system. If
smaller structural panels are used, they
should span across a minimum of three ver-
tical studs and include blocking at the
panel joints.

Figure 3
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Aesthetic Issues

While localized repairs may be adequate
to address damages, complete removal may
be more practical to provide a more pleasing
end result. In some cases where damaged
areas are close together (i.e., a house with
many windows), the localized repair
approach would result in many patches
that will be visible, even with the most
skilled applicator. In these cases, complete
removal and replacement of EIFS on an
entire wall area may be the most practical
approach to provide a uniform appearance.
In some instances, this approach may cost
less than multiple localized repairs.

Property Value/Stigma Issues

Owners and experts who promote total
removal of EIFS often argue that the value
of the property will be reduced if any EIFS
remains. Additionally, an argument is made
that EIFS has a stigma and will cause the
owner to have a difficult time selling the
property, even at a reduced price.

First, property value and stigma issues
are beyond the author’s area of expertise
and the scope of this paper. Second, while
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Figure 5

these arguments may be supported by other
experts (that are typically not real estate
appraisers), they seem to be of reduced
validity in the most recent EIFS litigation,
where the owners themselves purchased
the structure long after the first EIFS litiga-
tion. This paper is intended to present the
technical merits of repairing damages to
EIFS-clad buildings.
Therefore, no further
discussion on these
topics is provided.

TYPICAL AREAS OF
DAMAGE/REPAIR DETAILS
Roof/Wall
Intersections -
Typical Damage

By far, improper
details at this location
have the potential for
causing the most
severe damage. This
is particularly true in
the case of wood-

Substrate

Insulation
Base coat and mesh

Finish

Terminate EIFS minimum
2"(50 mm) above
finished roof

Provide step flashing up
wall minimum of
4"(100mm)

Provide diverter
flashing

Provide sealant and
backer rod in joint
around diverter flashing

Provide gutter outbound
of the plane of the EIFS

tions. The absence of a proper flashing
detail can result in significant damage to
wall sheathing and framing located below
the roof/wall intersection.

A “kick out” detail is typically included
with current manufacturer installation
instructions (see Figures 5 and 6). However,
the importance of this detail was not recog-

Decrease angle for steeply
pitched roofs,

Fold diverter over to stiffen
and allow EIFS termination
to pass over flashing without
having to fit system around
flashing.

Figure 6

nized by the industry until after significant
damages were documented and litigation
was well underway. As late as 1994, details
from the EIFS Industry Members Associa-
tion (EIMA)* did not specifically include
“kick out” flashing. However, a general ref-
erence was made to flashing being required
in this area (see Figure 7).

KEY AREAS THAT MUST BE PROPERLY FLASHED AND SEALED

FLASHING IS

SEALANTS = = = = =
AREAS REQUIRING SPECIAL cARE @

frame structures of

two or more stories.

The required “kick

out” flashing must be
installed in a water-
tight manner to pre-

This diagram illustrates some of

the key exterior components that
should be flashed or sealed according
to sfacturer's specificati and
proper building practices.

vent water from being
directed behind the
EIFS at these loca-

6 © INTERFACE

Figure 7
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Roof/Wall Intersections - Repair Details
Repairing damages at roof/wall intersections typically requires the
removal of large areas of EIFS below the defective intersection. Unless the ¢
wall area is large (more than 100 square feet), it is often wise to remove
and replace the EIFS on the entire wall. This will result in a uniform
appearance and allow all damages to be discovered and addressed.
Repair to the wall area located below the defective intersection can ~ — e
include barrier EIFS or drainable EIFS. However, consideration should be
given to any areas of the repair that would intersect adjacent EIFS Figure 9
cladding. In particular, the designer of the repair should try to select a
repair cladding that matches the thickness of the adjacent cladding.

NATURE INVENTED
“WATERTIGHT,”

WE JUST

P Gl

VALUE ENGINEERED
ROOF COATING SOLUTIONS

ON SIGHT TRAINING PROGRAM AVAILABLE

URETHANE FOAM HYPALON®

TRUCO, INC.
4301 Train Avenue
Cleveland, Ohio 44113

DAIRYLAND SEED HOLY CROSS SARA LEE MEMORIAL 2 6/ 631-1000

COMPANY LUTHERAN CHURCH  COFFEE & TEA ELEMENTARY SCHOOL - oot
ETERNA-SEAL® ETERNA-SEAL® ETERNA-SEAL® ETERNA-SEAL® 800/221 456_9 EGTSR l®l|-
OVER METAL OVER DERBI GUM OVER HYPALON® OVER METAL www.truco-inc.com PARTNER APPROVED
& TRU PLY I
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NEW WINDOW MANUFACTURED
BY SMONTON ——

HEAD DETAIL

NEW WINDOW MANUFACTURED
BY SMONTON —

BACKER ROD & SEALANT
WTH DOW 785 SEALANT -

SEAL ALL PENETRATIONS ™
NEW SLL PAN WITH DOW

765 SEALANT (TvR.) —
3" WDE PEEL-N-STICK E™
MOIE: REWOVE 1° OF

BACKING ALONG PEEL-

N-STICX'S LEADING

EDGE ———————— -

SENERFLASH ———————————————

SENERSHELD-R

NEW 17 THICK 1 LB EPS INSULATION
M 7

DRAINABLE ELF.S. SYSTEM
SEE SPEQFICATION

»
S} RA-3/ scaE: € = -0

Figure 10a

B R

.( BACKER ROD &

¢ DOW 795 SEALANT
6/RA-3 SIM.

NEW DRAINABLE E.LF.S,
(F.V. THICKNESS) s

{
{
b
¢
% NEW B WIDE 1" THICK 1 LB.
i EPS INSULATION TRIM———

OOW 795 SEALANT &
BACKER ROD — COLOR ——
TO MATCH E.LF.S. DO NOT \
APPLY SEALANT TO FINISH ,f

2
] RA-3
i | INSTALL SEALANT
~ A BEHIND WINDOW
s JAMB FLANGE
PROVIDE NEW GYP. BD. AT
B JAMB & HEAD - MUD INTO
_- EX, CORMNER W/ NEW BEAD
|
¥

should include an
inspection of floor
framing that adjoins
the damaged wall
area.

Windows - Typical
Damage

Windows repre-
sent the most com-

Cmr (TYP.) 2/RA-3 SIM,

oo

N\ WINDOW JAMB DETAIL

mon “hot spot” on all
EIFS-clad struc-
tures. In fact, it

RA-3/ S CALE:

Figure 10c

Additionally, depending on which type of
cladding is selected, expansion joints
and/or flashing details may be necessary to
separate the repair area from the adjoining
wall sections. Repair of damages caused by
defective details at roof/wall intersections

11/ =1 -0

could be argued that
windows represent
the most common
“hot spot” on all
structures, regard-
less of cladding type. This opinion is based
on the simple fact that nearly all structures
have windows and nearly all windows even-
tually leak.®

These facts were not adequately
addressed by the construction industry in

SHOWN (TYP.) PRINE AL

AS REQUIRED

—REWNSTALL EXSTING Ja
EXTENSION — WODNFY
NECESSARY

€
WTH P, wO00 TO
WATCH EX. FRAMING |

5 g ]
VERIFY THICKNESS

@MNDOW SILL DETAIL
RA-3

CALE: 6" = 1"-07

Figure 10b

early EIFS-clad structures, at least not in
publicly-available print. Fingers have been
pointed at all parties for problems associat-
ed with windows. Again, the purpose of this
paper is to simply identify windows as an
area of damage that may require repair. It is
the job of construction attorneys and their
experts to assign blame for the damage.

It is the author’s opinion that structures
should be designed with the assumption
that all windows will leak, regardless of
cladding type. For this reason, a prudent
design professional should consider the
window as part of the wall system and
include proper water management details
using wraps, barriers, flashings, etc. as
necessary. Damages at windows are typical-
ly below the bottom left and right corners of
most exposed windows (see Figure §).
Additional damages can be associated with
larger windows that consist of multiple win-
dow units that are ganged together.

Infrared Roof Moisture Scans

High resolution short-wave FLIR Thermacam for accurate
scans on reflective surfaces.

Survey results marked on the roof surface and verified. Full
reports with CAD drawings on hard copy or via e-mail.

Infrared Inspections, Inc.
1-800-543-2279
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THE INDUSTRY'S ONLINE ROOFING AND WATERPROOFING RESOURCE

WWW.rcCi-mercury.com
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Windows - Repalr Details ?l};&ﬂnt&f:'gi AND CONDITIONS, 70 BE FIELDVERIFIED
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Window repairs are likely to include B Bl Ren o be e e BBt S o
areas below the window unit. In commercial RN e
construction (where windows are often situ-
ated in a straight vertical column), it is
effective to begin repairs at the top of the sl LR Sy B S R R R e T
building and proceed toward the ground
(see Figure 9). Depending on the extent of
damages, removal of all EIFS located direct-

. EXTE
ly above and below the windows can be an — GYPSUM SHEATHING
effective approach (see Figures 10a and SEEFURREMETALLATH
10b). The EIFS removal area may need to J e
extend beyond the sides of the windows if e e e ol
the window units need to be pulled and W _i ] [
reset or.replaced (see Fzgure 109). Repa}rs N EEEE L ]
can be in accordance with current drain- e =
able EIFS details that utilize moisture bar- SIS IS PROVIDE 4~ N
riers and flashing. Careful attention should ANDNEW EIFS INSTALLBASE i
. | . 'TDII'\T AND IIKE[!_‘-'FUR(TNG M-E.S.H SEALANT AND
be paid to intersections between the new AND EXTEND ONTO EXIFTING BACKUP MATERIAL
EIFS repair areas and the original EIFS MASTIC - TYPE PER
) R RECOMMENDATION OF
areas. Specifically, it may be necessary to MEMBRANE MANUFACTURER
provide a “dam” between the drainable and PB EIFS TIE-IN BETWEEN MOCKUP

. . . AND EXISTING
barrier EIFS using sealant and/or flashing SCALE:3"= 1 -0°
(see Figure 11).

If no structural damages exist around
the windows and the repair objective is to
simply stop water intrusion, water testing of the window units may perimeter of the window, or pulling the window unit to install sill
be in order. The test results will help determine if the required pan flashing. Again, remember (for a long-term solution) the design

repair can be limited to the installation of sealant joints around the — professional should always assume that the window unit will even-

f = \

Hyatt Regency Phoenix

122 North Second Street
Phoenix, AZ 85004

INTERIOR GYPSUM
——————— WALLBOARD

= METAL FRAMING

— BATT INSULATION

Figure 11

21st International
Convention & Trade Show

March 23-28, 2006 — Hyatt Regency Phoenix & Phoenix Civic Plaza - Arizona

Host property for the RCI International Convention and Trade Show, the
Hyatt Regency Phoenix is a beautiful, first-class property located in the heart
of downtown Phoenix. The hotel offers over 700 beautifully appointed guest
rooms, as well as a full business/conference center.

Room Rates for RCI Convention Attendees:
- $149 Single/Double - $164 Triple - $189 Quad - $290 Suite

Accommodations, educational programs and convention

activities will be held at the Hyatt Regency Phoenix.
Reservations: 800-233-1234 or 602-252-1234. Contact the hotel directly by

February 24, 2006 to receive these special room rates. Room tax: 12.7%. FRHCIES 4
Visit www.rci-online.org for more information. The trade show, educational programs (
and convention activities will be held
at the nearby Phoenix Civic Plaza.
Roof Consultants Institute - 800-828-1902 -  www.rci-online.org SIS, D0
. J
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Figure 12

tually leak and have provisions in the repair detail to accommodate

this leak.

Penetrations - Typical Damage

Water intrusion can occur at any unsealed area where the EIFS
is penetrated (i.e., decks, guardrails, utility lines, light fixtures, water
spigots, etc.). These areas are associated with varying degrees of

damage that are dependent upon the size of
the opening and their exposure to weather.

Of the various types of penetrations,
decks and porches seem to pose the most
potential for damage. This is because water
flow from the surface of a deck or porch is
typically much greater than the flow of
water running down a vertical wall due to
gravity. Damages at deck and porch inter-
sections are often exacerbated by absence
of positive slope (away from the exterior
wall) and wind-driven rain (see Figure 12).

Damages from other types of penetra-
tions in EIFS are typically limited, even in
the presence of poor workmanship. In some
cases, the penetration can simply be sealed
to stop water intrusion with no additional
repairs required. Again, the actual damage
is dependent upon the size of the penetra-
tion and exposure to weather.

Penetrations - Repair Details

As previously stated, the author’s obser-
vations have revealed that most penetration
defects do not result in significant damages.
In the case of decks and porches, it can be
necessary to remove large areas of EIFS
below the defective penetration. The repair
detail can be as shown on current industry
literature (see Figure 13).

Other penetrations, (i.e., such as
guardrails, lights, utility lines, water spig-
ots, etc.) can be addressed by localized
removal of the EIFS at the point of penetra-
tion. The EIFS should be removed to the

10 e |INTERFACE

DECK SECTION

The EIF system is held off of
- |  decksurface to allow for
installation and maintenance
of sealant, facilitate removal
§| of foreign matter which may
| cause water retention, and to
|  decrease exposure of wall
system to precipltation,
particularly snow and ice.

T
e

EIFS Finish Coot —

Decay and Corrosion
Resistont Blocking —__:
Painted Or Flash

For Protection

Hose Bibb —

Sealant with Closed
Cell Backer Rod —

ELECTRICAL ATTACHMENT
Elechrical Box installcfions, whether for light fixtures
or outlets, moy be shimmed back to the sheathing
to ollow for flush mounting of the eleckricol

oceessory.
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HOSE BIBB ATTACHMENT
For occessories subjected To handling, such os hose
bibs and railing supports, wood blocking offers
protection to the EIFS while providing a base for rigid
attachment. The wood blocking may be painted or
encapsulated in flashing.

Insulation Board
Adhesively or
v I
Substrate S
Sealant In Fillet

Configuration

Sealont with Closed
Cell Backer Rod

EIFS Finish Coat

Fixture —

Seal Fixture To
Foe of EIFS T

Wrap Reinforcing Mesh ——

Figure 14
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extent necessary to
allow installation of a
suitable backup ma-
terial for the pene-
trating building com-
ponent. Examples of
suitable backup ma-
terials include treated
wood blocking, metal
or plastic sleeves, or
shrouds. The EIFS
surrounding the pen-
etrations should be
held back a minimum
of one-half inch and
properly back
wrapped for purposes
of installing an ex-
pansion joint using
closed cell backer rod
(properly sized) and
sealant. The penetra-
tion repair details can
be as shown on cur-

rent industry literature (see Figure 14).

Floor Lines/Delamination - Typical

Damage

Expansion joints are required in the
system where they exist in the substrate,
where the system adjoins dissimilar con-

Substrate

Insulation board
adhesively or
mechanically

attached to wall

Gap in sheathing _.

Sealant with closed
cell backer rod —

For recessed sealant
joints, slope EIFS sur- —
face outward to drain

Wrap reinforcing
mesh

Reinforcing mesh
embedded in
base coat

Finish coat

Figure 15

EIFS to be compromised. Problems can also
arise at floor lines where the concrete and
steel framing meet but are not in the same
vertical plane. Left uncorrected, the EIFS
applicator may extend the EIFS across the
floor line, leaving a strip of EIFS in an
unsupported condition.

struction, and at floor lines in multi-level,

wood-frame con-
struction (see Figure
15). The most com-
mon symptom of an
omitted expansion
joint is a linear bulge
along a floor line. The
bulge is the result of
localized delamina-
tion of EIFS along the
band joist. The band
joist is typically a
piece of dimensional
lumber that is sub-
ject to cross-grain
shrinkage as mois-
ture content in the
wood decreases.
Delamination of
EIFS can occur on
structures when de-
flection limitations
are exceeded. This
problem is associated
with under-sized
framing that deflects
and causes the
attachment of the

FEBRUARY 2006

FLOOR LINE EXPANSION JOINT

Expansion joints shall be
installed in the EIFS system
per manufacturers’ recom-
mendations but as a minimum
where changes in substrate
occur where a joint exists in
the substrate, and at floor lines
in wood-framed construction.

Floor Lines/ Delamination - Repair
Details

Floor line repairs on residential struc-
tures can be as simple as removing a band
of EIFS along the perimeter of the exterior
walls at the floor line. After the band of EIFS
is removed, proper expansion joints can be
installed in accordance with manufacturer

Figure 16
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Figure 17
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instructions. In an effort to elimi-
nate the appearance of a repair,
decorative bands can be added to
hide or cover the expansion joint.
The expansion joint installed at
the floor line should match the
expansion joint (if one exists) in
the wall sheathing.

Floor line repairs on commer-
cial structures can be more diffi-
cult. Depending on the existing
conditions, it may be necessary to
install shims or blocking at floor
lines to provide necessary support
for the EIFS cladding where fram-
ing systems are out of plane. Care
should be taken to provide proper
support and attachment of the
EIFS to meet deflection and load
requirements. Similar to residen-
tial construction, repair areas can
be easily delineated with the
installation of expansion joints. This versa-
tility can allow for localized removal of EIFS.

In areas where EIFS has become delam-
inated from the underlying framing, addi-
tional fasteners (i.e., Windlock® or similar)
can be installed through the EIFS cladding
to re-establish the attachment (Figure 16).
This type of repair can only be accom-
plished if the underlying framing is ade-
quate or can be repaired from an interior
side of the building. After the additional fas-
teners are installed, the exterior walls can
be finished with the new base coat and fin-
ish coat (Figure 17). Reinforcing mesh
should be installed vertically along the

Installation Details

RECOMUVENDED SUBSTRATE =,

~ MEFS NELLATION BOARD

CTURAL STERL STUDS —,

FrasH

N,

STOUCTURAL STEEL
STUD TRACK

.
FR
T

T BAC-LP ROD A
SEALANT
e

COLOR PRVE

REQUED

Wrap Reinforcing Mesh

Terminate EIFS Above Grade

According To Local

Sloped Away From Wall

- R 5
overek £ A COAT

W CERFORCNG
MESH AND) BASE COAT
M AT UNDERSDE OF MEPS

O
COMPATELE

BACHALL 10 GOADE AS

Building Code
Finished Grade -

Figure 18

framing lines where the fasteners are
installed.

Below Grade - Typical Damage
Depending on where one looks, EIFS
should be terminated 6 to 8 inches above
grade. Most building codes require a sepa-
ration of 6 inches®, while most EIFS manu-
facturers and industry standards recom-
mend a clearance of 8 inches between the
EIFS and grade (see Figure 18). Un-
fortunately, this is not always the case. A
limited number of EIFS manufacturers pro-
duced details showing their product extend-
ing below grade (see Figure 19). The author

B very Ay

- MODERATE TO HEAVY
[ suewT 10 MoDERATE

GRADE LEVEL/LIGHT GAUGE EXPANSION JOINT
FRAMING AT CONCRETE SLAB

Figure 19
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D NONE TQ SLIGHT

Note: Lines defining areas are approxi only. Local c
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may be more or less severe than indi

WRAPPING - Altemnate 1
Fiber mesh locafed between substrate and
insulation is attached either by base coot,
adhesive, or mechanical anchorage.

is unaware of any manufacturer details
today that show EIFS extending below
grade. This condition provides a concealed
and continuous path for termites to travel
into the building. Extreme damage can
occur in the presence of water intrusion in
an area of high termite infestation probabil-
ity, such as the southeastern United States
(see Figure 20).

Below Grade - Repair Details

In areas where EIFS extends below
grade, it may be possible to simply cut the
bottom portion of the EIFS cladding away
from the wall to meet current clearance

i by the region cl

Figure 20

FEBRUARY 2006



Figure 21

requirements. However, in the presence of
significant damages, a much larger area of
EIFS removal will be required. Additionally,
depending on the construction and framing
details, logistical constraints may not allow
for an adequate amount of EIFS cladding to
be removed to meet existing clearance
requirements. The EIFS removed from the
base of the wall should be carefully inspect-
ed to determine the presence or absence of
termite infestation. The author has
observed termite trails in expanded poly-
styrene (EPS) insulation board that extend-
ed 40 feet above grade

before reaching blocking

where termite damage was

found.

Cracks - Typical Damage
Cracks will develop at
stress concentration points
in the EIFS lamina. These
points exist at corners of
wall openings (see Figure
21), at points of transition
where the lamina changes
direction, and at aesthetic
reveals where the insulation
board changes in thickness.
Unless a crack is located in
an area of concentrated
water flow (i.e., window
opening, roof/wall intersec-
tion, etc.), damage is typi-
cally minimal. In the ab-
sence of an impact, cracks
do not usually develop in
the middle of a wall
Compression cracks can
develop in EIFS; however,
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INSULATION BOARD

these cracks are
typically caused
by structural
defects and/or
structural dam-
age from water
intrusion.

Cracks - Repair
Details

In the ab-
sence of underly-
ing damages,
cracks represent
the easiest of all
EIFS repairs.
However, the
cause of the
crack should be
determined prior
to making repairs. Often, the cause of
cracking in EIFS is the result of improper
installation of reinforcing mesh. In these
cases, additional reinforcing mesh can be
added during the repair process in accor-
dance with manufacturer recommendations
(see Figure 22). Cracks that are the result of
other causes may require more extensive
repairs.

CONCLUSIONS
The total removal of EIFS cladding from
damaged buildings is not always required.

| — REINFORCING MESH
i |I EMBEDDED IN BASE COAT

MIN. 4" JOINT
TYPICAL AROUND
WINDOW

NOTES:

1. TYPICAL TREATMENT AT PENETRATIONS THRU
THE SYSTEM, SUCH AS WINDOWS, DOORS, ETC.

2. OFFSET INSULATION BOARD JOINTS FROM
CORNERS OF OPENINGS.

3. OFFSET INSULATION BOARD JOINTS FROM
SHEATHING JOINTS,

WINDOW PENETRATION DETAIL

N.TS

Figure 22
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KNOWLEDGE
ASSESSMENT

Test your knowledge of roofing with the following

polyurethane foam questions, developed by Donald E.
Bush Sr., RRC, FRCI, chairman of the RRC Examination

Development Subcommittee.

. Polyurethane is produced by a

chemical reaction between
isocyanate and polyol. There is
an “A” side and a “B” side that
must be mixed together under
controlled conditions in the field
when installing a sprayed
urethane foam roofing system.
What are the components of side
“A” and side “B”?

. Most SPUF systems have a

mixing ratio of one to one, or
one part resin to one part
isocyanate by volume. Off ratio
mixing, particularly variations
exceeding a 2% tolerance, may
be problematic. What
problematic results may be
achieved by a high isocyanate or
a high resin mix?

. When mixing polyurethane

systems, several time factors are
important. What are the
meanings of “cream time,” “tack-
free time,” and “cure time”?

. Tensile strength of an

elastomeric coating is measured
in pounds per inch but normally
reported in psi. If a sample that
measures .015 inches in
thickness produces a strength of
20 lbs/inch, what would be the
strength converted to psi?

. Elongation measures the

ultimate stretch of a thin film of
unreinforced coating at rupture.
This is reported in percent of
original length. If one inch of
material stretches to 4 inches
before rupture, what would be
the reported elongation?

Answers on page 18
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KNOWLEDGE
ASSESSMENT

Answers to questions on page I7:

Side “A” - Isocyanate - A highly
reactive chemical grouping composed
of a nitrogen atom bonded to a
carbon atom bonded to an oxygen
atom (NCO).

Side “B” - Resin
Polyols - “Poly means “many”

“01” - describes chemicals with
alcohol groups.

Surfactants - Surface active agents
that assist in cell formations as well
as in mixing of ingredients.

Catalysts - Chemicals that control
initiation and propagation of
polymerization.

Blowing Agents - Volatile liquids
which form the cells by vaporization.
Generally they are dissolved liquids.

Fire Retardants - Agents that reduce
burning potential.

High Isocyanate - Glassy cells,
brittle, friable, high density foam.

High Resin - Soft and spongy, low
density foam.

Cream Time - time in seconds (at a
given temperature) when the “A” and
“B” components will begin to expand
after being mixed through the spray
gun.

Tack-free Time - foam is dry to the
touch. When the foam is tack free, it
can be sprayed over with another
“lift,” and with some care, can be
walked on.

Cure Time - how long it takes the
foam to reach its maximum physical
properties. In general, within one
hour the foam will reach 90% of its
cure and 90% of its ultimate physical
properties. Depending upon ambient
temperature, the final cure will take
24 to 72 hours.

4. x =1333 psi

5. 300%

Reference: The Roofing Industry Educational Institute
and Polyurethane Foam Contractors Division of SPI
Sprayed-In-Place Polyurethane Foam Educational
Program.

e INTERFACE

Contrary to numerous reports, damages to
EIFS-clad buildings are typically localized
and easily repaired. Damages to EIFS-clad
buildings should be carefully evaluated
before deciding if repair or total replace-
ment is required. In most cases, localized
repairs are adequate to restore the integrity
of the building envelope. Additionally, the
versatility of EIFS allows for repairs to be
made that will blend with the main portions
of the building. When more significant dam-
ages exist, total removal and replacement of
the EIFS are recommended on entire wall
areas. Numerous localized repairs are dis-
couraged on a single wall. The decision to
repair or replace EIFS on a damaged build-
ing should be based on full understanding
of the damages, building code issues, and
building aesthetics.

This paper was originally presented at the
2005 Building Envelope Technology Sympo-
sium sponsored by RCI and BEI in November
2005, in Chicago, lllinois.
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PrLywooDp COuULD BE
FROM RAINFORESTS

Lumber from the protected rainforests of Papua New Guinea is making its way to
UK, where builders are being warned not to purchase it. The Flat Roofing Alliance of
the United Kingdom is warning its members not to buy imports of Chinese plywood.
It carries a “CE” mark, meaning it is a Chinese export.

Some suppliers, it warns, are offering the boards at cut-rate prices. Some of it is soft-
wood plywood, made from a pine or poplar core with a pine face. A recent report by
Greenpeace has suggested that a number of UK timber importers are stocking illegal-
ly sourced plywood. The illegally felled logs are shipped from the rainforests of Papua
New Guinea to China for processing, then exported worldwide. British consumers
should ask for certified plywood or OSB3 board and check for BBA and FSC certifi-
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