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PROJECT PINPOINT

Project pinpoint is a survey program of the National Roofing
Contractors Association (NRCA) that offers its members
and the roofing industry information relating to perfor-
mance experience of commercial roofing systems used in
the United States. It includes information on materials,
design and application trends related to low-slope roofing.

Purpose and Scope

This report gives a sense of what project pinpoint is about.
It describes the survey process, data collection, approach
and computer capability to analyze data in terms of perfor-
mance experience in roofing from 1983 to 1992, It
demonstrates the types of information that the project
makes available to its members and the roofing industry.
The report exemplifies project pinpoint’s capability to pro-
vide information on performance problems that occur.

The report offers information reported on material, appli-
cation, design and performance aspects of more than
12,000 roofing projects constructed from 1983 to 1992. The
information is presented in graphical and tabular form,
along with the commentary on the interpretation of the
data. The data are presented in this format to give the read-
er the opportunity to draw conclusions based on their own
interpretation of the data.

The report describes performance problems reported by
respondents for bituminous built-up, modified bitumen and
single-ply roof membrane systems. The information covers
the nature and frequency of problems experienced with
commercial roofing systems and the level of seriousness of
the problems. Specific problems are cross-referenced with
material, application and design parameters of the system,
including the structural deck, insulation materials and
membrane materials. In addition, design considerations
such as insulation thickness and attachment techniques,
membrane attachment, and surfacings are also provided.
Overall, the information gives widespread profiles of the
problem roofs.

Approach
NRCA's contractor members provide information about

individual job experiences concerning roofs under con-
struction and problem roofs. For baseline information, one-
quarter of the NRCA contractor members are surveyed
each quarter. They report information on projects under
construction on a specific date.

For problem job data, NRCA contractor members are sur-
veyed each quarter. They are asked to submit a completed
job survey form for each problem job encountered during
that quarter. Two different forms are utilized: one form
encompasses problems experienced with bituminous built-
up and polymer modified bitumen membrane roofs and the
second form includes problem job information on elas-
tomeric and thermoplastic single-ply membrane roofs. The
data received are entered in the computer data base for
future reference and analysis. The information reported
here is based on data reported from 1983 to 1992.

'NRCA’s Annual Market Survey also provides similar information on trends
in residential, steep roofing.

A recently developed NRCA computer program has
brought about a dramatic increase in project pinpoint’s
diagnostic power. The software program facilitates both
data retrieval and analysis. It enables comparisons of the
various information contained in the data base. Heretofore,
this process was difficult at best. NRCA now has the capa-
bility to run cross tabulations on such factors as membrane
and insulation types used versus the nature and the extent
of the problems experienced. In brief, this computer pro-
gram provides NRCA with the ability to achieve a variety of
data analysis procedures in short periods to answer ques-
tions as they arise from contractor members and others
within the roofing industry.

Reporting
Summary reports are prepared each quarter and distrib-
uted to each of the participants.

The data are analyzed as needed to obtain information for
quantifying current industry issues, answering members
inquiries, and preparing technical reports and publications.
More importantly, information ensuing from the project
occasionally provides knowledge concerning potentially cat-
astrophic roof failures. NRCA technical staff often use the
data to complement other information sources in seeking
problem comprehension and solutions. The information also
provides supportive information to members of the National
Roofing Legal Resource Center, National Roofing
Foundation and the National Roofing Council. Periodically,
articles are prepared for NRCA's Professional Roofing maga-
zine and other trade magazines, both foreign and domestic.

Limitations

Recent improvements in data collection and computer capa-
bility have increased the usefulness of project pinpoint
information. However, the users should be aware of project
pinpoint’s limitations when drawing conclusions based sole-
ly on information ensuing from the data. For example, prob-
lem job information on a specific system is not comparable
to baseline information for any one brief time period
because problems do not often occur in the same year roofs
are applied. Next, caution is warranted when attempting to
correlate data to get the answer one wants without consid-
ering the many variables involved.

It is emphasized here that the statistical significance of
the survey process has not been validated. The bias in data
reporting and data interpretation was not established.
Therefore, it may be imprecise to make hard and fast state-
ments about the way things are, were or ought to be based
solely on project pinpoint’s data. Nonetheless, the informa-
tion has proven to be useful for determining the relation of
problems to the many variables associated with roofing and
the roofing process.

NRCA’s ANNUAL MARKET SURVEY

The annual survey provides information on material use
trends in commercial roofing markets.' Market survey data
are based on a dollar value of completed roofing contracts,
including labor, materials, profit, benefits, overhead, etc.



Roof Membrane Use Trends

Table 1 reports information offered by the annual market
survey respondents on $60 billion of roofing contracts cov-
ering the seven-year period from 1986 to 1992.

Year 1986 | 1987 | 1988| 1989|1990 | 1991 | 1992 | Avg.
ValueSh 863 | $6.2 | $7.6 [S105 | 895 (8102 | $9.7 |$86

BUR 442 | 423 | 401 | 37.7 | 40.1 | 365 | 355 {39.5%
EPDM 303 | 30.8 | 316 | 303 | 32.7 | 319 | 319 |314%
Mod. Bit. 156 | 176 | 199 | 222 | 195 | 23.5 | 241 | 20.3%
Others 9.6 9.4 84 9.7 7.7 83 84 8.8%
Totals 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Table 1 Roof membrane use experience, total value $60 billion. (Source:
NRCA’s Annual Market Survey)

Figure 1 illustrates the average market share of various
membrane roof systems from 1985 to 1990. It shows that
the built-up roof membrane share was about 40 percent of
the total market, while the EPDM membrane was about 31
percent. Polymer modified bituminous materials accounted
for approximately 20 percent of the market share followed

Other Single-Ply Membranes 9%

N
N\ N

EPDM 31%

Built-Up 40%

/

Figure 1 The average market share of various membrane roof systems from
1985 to 1990. (Source: NRCA’s Annual Market Survey)

by the other single-ply membranes category at 9 percent.
(These percentages represent national averages and do not
reflect regional variances.)

The curves illustrated in Figure 2 graphically exemplify
the trends that occur from year-to-year according to the
annual market survey data. The data demonstrate that built-
up roof membranes continue to lead over other membrane
types. However, the market survey exhibited a decline in
built-up roofing use of about 10 percent over the seven-year
span covered. EPDM membrane systems have remained at
a rather consistent level of approximately 30 percent of the
membrane market. Modified bitumen systems revealed a
steady increase in use from 15 percent in 1986 to nearly a
25 percent market share in 1992. Figure 2 indicates that the
other membrane categories remained at a rather constant
position over the same period.

In brief, the annual market survey indicated that the
built-up roofing market share declined at the expense of the
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Figure 2 Roof membrane use in percentages for the years 1986 to 1992.
(Source: NRCA’s Annual Market Survey)

modified bitumen market increase. The EPDM market and
the category representing other membranes remained at
somewhat uniform levels during the course of the survey.

A DECADE OF CHANGE

Built-Up Roofing

Bituminous built-up membrane roofing has been used for
waterproofing commercial buildings for over a century.
Although the basic elements of these systems remain, there
have been numerous and notable advances in built-up roof-
ing technology. Information gathered via NRCA’s project
pinpoint over the years attests to these changes. Some
examples are recorded here.

Fiber glass-based reinforcing felts entered the built-up
roofing marketplace in the 1960s as serious contenders to
the organic-based and asbestos-based felt market in the
1960s. These products grew to a 74 percent market share in
1983 and to more than a 90 percent market share in the
1990s. Organic felt showed a steady decline in use from 20
percent in 1983 to less than 5 percent in the 1990s.
Polyester and other synthetic fabric reinforcements
attained a 4 percent market share by the early 1990s.
Asbestos-based felts have not been reported by project pin-
point respondents since 1984.

Type III (steep) asphalt as specified by ASTM Standard D-
312 for Asphalt Used in Roofing continues to be the bitumen
of choice for applying built-up membranes. It now comprises
over 85 percent of the asphalt used in the commercial roofing
market. Type IV (extra steep) asphalt use has increased in
recent years, from 4 percent in 1983 to about 10 percent in
the 1990s. Another significant trend in asphalt usage is the
decreasing use of the Type II (low-slope) asphalt, from near-
ly 18 percent in 1983 to 5 percent in the 1990s. The use of
Type I (flat) asphalt has been minimal in recent years.

The utilization of coal-tar products as specified by ASTM
Standard D-450, Coal-Tar Pitch Used in Roofing, Damp-
proofing and Waterproofing, Type I (pitch) and Type III
(bitumen), has remained at moderately steady levels; 5 tc 9
percent of the total bitumen market over the past decade.




Project Type

The type of roofing project is of considerable interest since
this factor often has a profound impact on performance.
The better performance is generally expected from new
construction projects and reroofing projects utilizing com-
plete tear-off of the old roof system. Performance of recover
projects may be somewhat less acceptable because the new
membrane system is superimposed on the existing roof,
often of questionable quality.

A comparison among the types of roofing projects under
construction reported by NRCA contractors in 1983 and
1990 is iltustrated in Figure 3. The more predominant fluc-
tuation appeared in the recover classification which exhibit-
ed a 6 percent rise in popularity. On average, reroofing pro-
jects consistently lead among the types specified, fluctuat-
ing between 43 percent and 50 percent. New construction
projects wavered between 35 percent and 39 percent for the
1983 to 1990 period.
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Figure 3 Types of roofing projects under construction reported by NRCA
contractor members in 1983 and 1990. (Source: Project pinpoint)

Thermal Insulation

NRCA contractors indicated that 78 percent of the roof sys-
tems they reported on in 1983 contained a thermal insula-
tion component. The use of thermally insulated roof sys-
tems increased over the decade reaching a high of nearly
95 percent in the late 1980s.

The graphs in Figure 4 reflect project pinpoint data indi-
cating the variations in the use of five generic types of ther-
mal insulation in 1983 compared to usage reported for 1990.
The more noticeable change is that the polyisocyanurate
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Figure 4 Thermal insulation use in percentages for the years 1983 and
1990.

foamed cellular material attained a 53 percent market share
among the five generic types of thermal insulations used in
commercial roofing in the early 1990s. This increase was
due, in a large part, to the declining use of polyurethane cel-
lular foam board stock during the 1980s.

Fibrous glass thermal insulation use decreased from a 39
percent market share in 1983 to 11 percent in the early
1990s. The use of wood fiberboard insulation remained at a
relatively constant level of about 19 percent from 1983 to
1990. Expanded and extruded polystyrene foam usage
declined to a 15 percent market share in 1990.

For unknown reasons, mineral board materials were not
included in the data base prior to 1986. Therefore, its use is
not reflected in Figure 4.

Structural Decks
The use of structural decks is another major component of
the project pinpoint baseline data base. The respondents are
requested to report on the use of the five more commonly
used types plus another “catch-all” category of other decks.
Structural concrete, lightweight concrete, gypsum, metal
and wood comprise the generic reporting classifications.
NRCA contractors reported that the year-to-year trends
remained at relatively constant levels over the decade.
Metal, wood and concrete dominated the market share of
roof decks. The combination accounted for more than 80
percent of structural decks specified and applied. Metal
type leads with the ten-year average of about 43 percent
use, more than double the closest competitors, concrete
and wood. Concrete and wood command approximately 20
percent of the roof deck market share each. Gypsum and
the lightweight concrete are consistently at about 5 percent
and the unspecified types at roughly 10 percent.

TEN-YEAR PERFORMANCE EXPERIENCE

Introduction

Previously, roof membrane systems have been discussed
with respect to their utilization in commercial, low-slope
roofing applications. The major concern of producers, con-
structors and users is the performance of these systems in
protecting structures, their occupants and contents.

Roofing systems, unlike most building components, are
directly exposed to the weather. The materials are expected
to endure extensive variations in temperature, moisture
(humidity, rain, snow, hail, dew), solar radiation and wind.
The roofing systems must be properly designed, applied
and constructed of superior materials. If not, from time to
time, roofs experience problems that need to be addressed
for the systems to continue to perform their intended func-
tion. In rare cases, serious and costly problems have
reached near epidemic proportions that needed to be iden-
tified and dealt with as soon as practicable. Project pinpoint
is intended to assist in fulfilling this need.

NRCA, recognizing the need for accumulating informa-
tion on performance experience and problems, introduced
project pinpoint. A major objective is to identify the magni-
tude and extent of problems experienced with roof system
performance. This section of the report describes problems
experienced that are associated with 5646 commercial roof-
ing projects in the United States. It covers five generic sys-



tems, including bituminous built-up, modified bituminous,
EPDM, PVC and other single-ply roof membrane systems.

The data addressing problems associated with the indi-
vidual generic systems are discussed and illustrated with
graphs and tables. The problems are cross-referenced with
various factors and components associated with commercial
roof membrane construction. The severity of the problems
reported and the potential for litigation involvement are ele-
ments used in discerning the seriousness of specific perfor-
mance deficiencies.

Design elements are viewed in relation to problems
reported on the generic membrane systems. Thermal insu-
lation and membrane attachment mechanisms to their
respective substrates, insulation thickness and number of
layers are also considered.

Roof system components, including structural decks,
vapor retarders, thermal insulations, flashing systems, and
membrane construction and surfacings are discussed in
terms of their consequences on the observed performance
problems experienced by the roof membrane systems.

BITUMINOUS BUILT-UP ROOF SYSTEMS

Bituminous built-up membrane systems accounted for 1885
roofs or 33 percent of all problem job projects reported by
NRCA contractor members. Respondents described some
3120 specific problems that they observed on the 1885 built-
up roofs. On average, each built-up roof experienced 1.65
problems. Table 2 lists the six major problem areas associ-
ated with bituminous built-up roofing systems.

Problem Asphalt Coal-Tar Totals
Blistering 614 23% 112 24% 726 | 24%
Splitting 533 20% 73 15% 606 | 19%
Ridging/Buckling | 362 14% 60 13% 422 | 14%
Flashing 373 14% 50 11% 423 | 14%
Slippage 109 4% 73 15% 182 6%
Wind 68 3% 2 <1% 70 2%
Other 586 22% 105 | 22% 691 | 22%
Totals 2645 | 100% 475 |100% 3120 |101%

Table 2 Problems reported for 1885 bituminous, built-up membrane sys-
tems, 1983-1992.

Blistering continues to be predominant among the defi-
ciencies mentioned by contractors; being 24 percent of the
3120 problem areas identified for built-up roof systems.
Membrane splitting was mentioned in 19 percent of the
cases followed by a combination of related deficiencies
defined as buckling/wrinkling/ridging at 14 percent.
Flashing defects were also cited by 14 percent of the
respondents. Uplift and other wind-related problems
accounted for approximately 2 percent of the total. For the
most part, the specific deficiencies reported for both
asphalt and coal-tar membranes were at similar levels.
However, membrane slippage for the coal-tar membranes at
15 percent showed a four-fold increase over asphalt mem-
branes at 4 percent.

2Data obtained in 1991-92 are not used due to inadequate samples submitted.

A review of built-up membrane problem data, given in
Table 3? exemplifies some significant trends in certain
areas. Flashing deficiencies were noted on 5 percent of sur-
vey roofs in 1983. These gradually increased to the 17-20
percent range in 1989-90 reports. Interply blistering
decreased from a high of 29 percent in 1984 to 20 percent in
1989. Membrane splitting remained relatively constant at
19-24 percent over an eight-year span. Membrane slippage
also stayed at a constant level varying between 2 percent
and 6 percent with the higher values appearing during the
latter years. Other non-specified problems vary between 19
and 30 percent.

1983 {1984 | 1985 {1986 | 1987 | 1988 (1989 | 1990
BUR
Problems
Reported | 387 309 | 324 | 337 | 418 | 270 | 624 | 426
Wind
Related 13 3.2 4.6 2.1 1.9 37 2.6 14
Flashing
Related 5.4 6.5 56 | 139 [ 153 | 133 | 165 | 195
Interply
Blistering | 27.1 | 294 | 222 | 237 | 254 | 222 | 199 | 22.8
Membrane
Splitting 212 1214 | 213 [ 199 | 194 | 237 | 189 | 223
Wrinkling/
Ridging 134 | 120 | 167 | 134 | 134 | 104 | 149 | 110
Membrane
Slippage 2.1 32 5.6 5.9 48 52 4.8 4.0
Other Than
Above 295 | 243 | 241 | 21.1 | 199 | 215 | 224 | 19.0
Totals 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

Table 3 Built-up membrane system problem experience (% of total prob-
lems) 1983-90.

Other defects identified include membrane shrinkage at
0.5 percent, lap/seam deficiencies at 0.8 percent and
embrittlement, puncture/tear and deck corrosion, all at less
than 0.5 percent.

Problem Severity

Respondents classified 27 percent of the built-up problem
roofs to be in the severe range involving large roof areas. In
contrast, 34 percent were rated as moderately severe.
Eleven percent (11 percent) were rated as minor deficien-
cies and the remaining were not rated.

Litigation

A question on litigation status of problem roofs also pro-
vides a measure of problem severity. As illustrated in

Table 4, respondents reported 6 percent of all built-up prob-
lem roofs were under litigation, and litigation was anticipat-
ed on an additional 12 percent. Viewing asphalt and coal-tar
roofs separately, the data indicated that more coal-tar prob-
lem roofs resulted in litigation than asphalt-based roofs.



Litigation Status Number Percent
Ongoing 93 6%
Anticipated 192 12%
Not Anticipated 1102 70%
Don’t Know 197 12%
Total Responses 1584 100%

Table 4 Status of litigation of problem built-up membrane roof systems,
1983-1992.

Project Type

Respondents data show that 36 percent of built-up roof
problems occurred on the original roofs. About 42 percent
were reported on reroofing projects with tear-off down to
the structural deck. The remaining 20 percent were report-
ed to have occurred on recover projects where the original
roofing system was left in place.

BUILT-UP ROOF MEMBRANE VARIABLES

Membrane Components

Coal-tar products, classified by ASTM Standard D-412,
Type I and II1, were used as the interply adhesive in 15 per-
cent of the built-up roofs. Although recorded separately in
the data base, no distinction is made here between Type I,
coal-tar pitch and Type III coal-tar bitumen use. Asphalt,
specified by ASTM Standard D-312, Types I, II, Il and IV,
was the bitumen of choice in more than 80 percent of the
problem built-up membrane applications. A small number of
roofs constructed with cold-applied adhesives also showed
problems. .

Fibrous glass-based plies were used in 55 percent of
asphalt and 26 percent of coal-tar problem roofs. On the
other hand, organic felts accounted for 61 percent of coal-
tar and 26 percent of asphalt problem membranes.
Asbestos-based felts essentially vanished from the roofing
scene in 1985. Nonetheless, these felts still accounted for 10
percent and 2 percent, respectively, for asphalt and coal-tar,
built-up problem jobs reported during the decade. Other
reinforcement fabrics accounted for the remainder of prob-
lem roofs.

The project pinpoint questionnaire queries respondents
about the number of felt plies used for the application of
roofs experiencing problems. Two-, three- and four-ply
membranes were reported to be used in 11 percent, 43 per-
cent and 43 percent of asphalt built-up membrane problem
roofs, respectively. In cases where coal-tar felts were used,
98 percent of problem roofs contained either three or four
plies of felt in the membrane.

Thermal Insulation
Respondents indicated that more than 26 percent of prob-
lem jobs were not insulated.

Table 5 provides ten-year average data on insulation
types used on 1683 problem built-up roof systems. The
majority of these data are distributed among four of the
more frequently used insulation types; i.e., mineral board at
17 percent, polyisocyanurate at 14 percent, fibrous glass at
13 percent and wood fiberboard at 16 percent. In cases
where two layers of insulation were used, respondents’

replies accounted for 13 percent of problem jobs. Other
types of thermal insulations were reported at 12 percent.

Insulation Type Number Percent
Wood Fiberboard 199 16%
Mineral Board 232 17%
Fibrous Glass 155 13%
Polyurethane 82 7%
Polyisocyanurate 170 14%
Polystyrene 35 3%
Composite 57 5%
Two Layers 164 13%
Other Types 151 12%

Table 5 Insulation types involved in bituminous, built-up roof system
problem jobs.

In addition, the respondents reported data regarding three
other aspects dealing with thermal insulation, i.e., thickness,
attachment and number of layers. The ten-year data summa-
ry shows that more than 85 percent of built-up, insulated
problem roofs had more than one inch of thermal insulation,
while nearly 40 percent measured two or more inches thick.
With respect to number of layers, nearly 60 percent of prob-
lem roofs had one layer, while some 40 percent had two or
more layers. The data also show that the insulation boards
were mechanically attached on approximately 40 percent of
problem built-up roofs. Hot-applied asphalt adhesives were
employed alone or as supplements to mechanical fastening
on over 50 percent of the problem jobs.

Structural Decks

Table 6 provides a ten-year data summary demonstrating that
metal decks were used on more than 40 percent of the prob-
lem built-up roof systems. Wood decks followed, accounting
for more than 30 percent. Concrete, both structural and light-
weight, averaged about 20 percent use. Gypsum and other
non-specified materials made up the difference.

Deck Type Number Percent
Metal 646 41%
Concrete 201 13%
Wood 496 31%
Lightweight Concrete 85 5%
Gypsum 62 4%
Other Types 102 6%
Total Responses 1592 100%

Table 6 Deck types involved in built-up roof system problem jobs.

An analysis of the structural deck data for asphalt and
coal-tar systems exclusively produced some notable differ-
ences between the systems. For example, wood was
involved in 31 percent of asphalt problem roofs, but only in
6 percent of coal-tar roofs. Concrete decks, on the other
hand, were reported to be used in 30 percent of coal-tar as
opposed to 13 percent for asphalt problem systems.

The relative values reported for deck use remained
essentially the same from year-to-year over the ten-year
period. For example, the variance between problem job
decks used, expressed as maximum, minimum and aver-



age, 51 percent, 34 percent and 43 percent, respectively, for
metal decks; 33 percent, 22 percent and 28 percent, respec-
tively, for wood decks; and 25 percent, 13 percent and 20
percent, respectively, for concrete decks.

Vapor Retarders

Vapor retarders were installed on 26 percent of built-up
problem roofs, the majority of vapor barriers used, i.e., 70
percent, were of the bituminous type.

Surfacings

Forty-four percent of asphalt and 71 percent of coal-tar,
builtup problem roofs were surfaced with mineral aggre-
gate. Hot-applied asphalt was used on 20 percent of asphalt-
based roofs, while cold coatings were used on 12 percent
and prepared roofing cap sheets were used on 14 percent,
which protected the remainder of the asphalt built-up prob-
lem systems.

ETHYLENE PROPYLENE DIENE TERPOLYMER
(EPDM) ROOF MEMBRANE SYSTEM PROBLEM
INFORMATION

EPDM membrane roof systems accounted for 33 percent of
the 5646 problem roofs reported by NRCA contractor mem-
bers from 1983 to 1992. The contractors indicated that 2274
specific and 780 non-specified problems were observed on
the 1885 projects. The problem to job ratio was 1.6 prob-
lems per roof.

EPDM Membrane Problem Areas ’

Table 7 illustrates the major problem areas the respondents
associated with EPDM membrane systems. The predomi-
nate imperfection, accounting for 37 percent of EPDM sys-
tem deficiencies, involved lap and seam defects. Flashing
problems were reported to account for 21 percent of prob-
lems followed by puncture/tear flaws at 14 percent.
Membrane shrinkage and wind uplift defects each account-
ed for 8 percent of the total problems described.

Problem Number Percent
Lap/Seam 849 37%
Flashing 480 21%
Puncture/Tear 323 14%
Shrinkage 191 8%
Wind Uplift 189 8%
Fastener 68 3%
Blistering 59 3%
Embrittlement 50 2%
Other Specified 75 3%
Total Specified 2284 99%
Non-Specified 780 —_

Table 7 Problems reported for 1885 EPDM membrane roof systems, 1983-
1992.

Next came fastener-associated problems, membrane blis-
tering and membrane embrittlement, which were rated at 3
percent, 3 percent and 2 percent, respectively. Other prob-
lem areas mentioned were splitting, wrinkling, slippage and
deck corrosion which were all at less than 1 percent. The

other 780 problems were described in narrative form and
not reported in the data base.

Problem Severity

Respondents quantify the identified problems for specific
projects as severe, moderately severe or minor.
Respondents classified 37 percent of the EPDM problem
jobs in the severe category and 37 percent in the moderate-
ly severe range. The remaining problems were classified as
minor.

Litigation

Table 8 provides the status of litigation of some 1858 EPDM
problem roofs. Respondents reported that 5 percent of
EPDM problem projects were being or had been litigated.
They predicted that another 16 percent would be litigated
and estimated that 61 percent of the projects would not be
subjected to litigation.

Litigation Status Number Percent
Ongoing 92 5%
Anticipated 302 16%
Not Anticipated 1159 61%
Don'’t Know 305 16%
Total 1858 98%

Table 8 Status of litigation of problem EPDM membrane roof systems,
1983-1992.

Project Type

The project pinpoint questionnaire asks contractors to iden-
tify the type of project on which the problems were
observed. Contractors attributed nearly 40 percent of prob-
lem jobs to recover projects where the previous membrane
system had been left in place. Next, 33 percent of the prob-
lems occurred on the original roof membrane system and
28 percent were attributed to reroofing projects where the
original roof or roofs had been completely removed to the
structural deck.

Roof System Components, Structural Decks

Table 9 reports on data related to the deck types involved in
EPDM problem jobs between 1983 and 1992. Metal decks
accounted for nearly half of the number reported. Next,
concrete and wood deck substrates ranked second and
third at 21 percent and 15 percent, respectively. Lightweight
concrete, gypsum and other non-specified deck types fell in
the 4 percent to 7 percent range.

Deck Type Number Percent
Metal 924 49%
Concrete 399 21%
Wood 282 15%
Lightweight Concrete 73 4%
Gypsum 73 4%
Other Types 125 7%
Total Responses 1876 100%

Table 9 Deck types involved in EPDM roof system problem jobs.



Thermal Insulation

The ten-year data also show that 6 percent of the problem
EPDM roof systems were not insulated. Table 10 provides
a ten-year summary of generic types of thermal insulation
boards used in EPDM problem jobs described by respond-
ing contractors. Polyisocyanurate, wood fiberboard and
polystyrene were involved in nearly three quarters of all
EPDM projects on which problems were observed. The
remaining products involved in the problem projects were

This translates to a problem to project ratio of about 1.6
problem areas per job.

Table 11 lists the problems experienced as reported by
NRCA contractor members. Lap seam deficiencies were the
more often mentioned problem areas accounting for some
43 percent of modified bitumen problems. Flashing difficul-
ties and membrane shrinkage were ranked at 18 percent
and 16 percent of the specific identified problems.

distributed among mineral board, 5 percent, polyurethane, Problem Area Number Percent
4 percent, and other non-specified types at 5 percent. Two Lap/Seam 397 43%
types were reported to be involved in 9 percent of the prob- Flashing 165 18%
lem projects. Shrinkage 149 16%
Puncture/Tear 66 7%
Insulation Type Number Percent Embrittlement 54 6%
Polyisocyanurate 431 27% Wind Uplift 33 4%
Wood Fiberboard 402 26% Other Specified 67 7%
Polystyrene 379 24% Total Specified 931 101%
Mineral Board 78 5% Other Non-Specified 310 25%
Polyurethane 65 4% Total All Problems 1241 —
Two Types 143 9% Table 11 Problems reported for 776 modified bitumen membrane roof systems.
Other Types 79 5%
Total Responses 1577 100%

Table 10 Insulation types used in EPDM roof system problem jobs.

In addition to thermal insulation types, the number of lay-
ers as well as the attachment to the substrate were details
the contractor members are requested to describe. In the
case of EPDM projects, 77 percent of responses indicated
that one layer of insulation was used. Two layers were
employed in 21 percent and more than two layers in 2 per-
cent. The data indicated that 55 percent of the jobs used
mechanical fasteners to attach insulation boards, while 36
percent were loose laid over the structural deck. Various
adhesives or a combination of mechanical attachment and
adhesives accounted for the remaining 9 percent of the
problem projects.

Vapor Retarders

Thirty-four or less than 2 percent of the 1885 problem job
projects employed a moisture vapor retarder. The majority of
vapor retarders on the 34 jobs were of the bituminous type.

Membrane Attachment and Surfacing

The EPDM membranes were reportedly to be loose laid in
40 percent of the problem cases, fully adhered in 28 percent
and mechanically attached in 33 percent.

The data indicated that 56 percent of the EPDM mem-
branes were not surfaced. Mineral aggregate ballast was
applied as surfacing on 37 percent of the jobs, while coatings,
pavers or other surfacings accounted for the remainder.

POLYMER MODIFIED BITUMINOUS ROOF MEM-
BRANE SYSTEMS PROBLEM INFORMATION

Polymer modified bituminous membranes accounted for
776 or 14 percent of the roofs experiencing problems
reported by project pinpoint respondents between 1983 and
1992. They identified 1241 problem areas on the 774 roofs.

Respondents identified other problems in single-digit per-
centages, including puncture/tear, membrane embrittle-
ment, wind uplift, ridging/buckling, shrinkage, splitting and
membrane slippage, listed in order of descending occur-
rence.

Twenty-five percent of the 1241 problems listed were not
on the project pinpoint questionnaire. The responses are
reported in narrative form, hence are not in the data base.

Problem Severity

The respondents are asked to classify the problems in
terms of their impact on the overall performance of the
roof. The categories range from minor to moderate to
severe. In the case of the modified bituminous membrane
deficiencies, 32 percent were classified as severe, 35 per-
cent as moderately severe and 24 percent as minor prob-
lems.

Litigation

Project pinpoint asks respondents to give information on lit-
igation that may arise from the problem roof. Table 12
reports that 4 percent of modified problem roofs were
under litigation. In 19 percent of the cases litigation was
anticipated and no litigation was foreseen to arise from the
remaining 59 percent of problem roofs.

Litigation Status Number Percent
Ongoing 34 4%
Anticipated 150 19%
Not Anticipated 458 59%
Don’t Know 132 17%
Total Responses 774 99%

Table 12 Litigation status of modified bitumen membrane systems.

Project Type
Forty-three percent (43 percent) of problems reportedly
occurred on recover projects, where the modified bitumen



