- Passing inspection:

what do

warrantors want?

single-ply installation, to paraphrase
a famous remark about the opera,
ain’t over till the big company signs.
The big company in this case is the
manufacturer—without its representative’s
signature on the warranty, the contractor
can't really say the job is complete. But be-
fore most manufacturers will put their re-
sources on the line, their inspectors must
certify that the quality of the installation is
up to the manufacturer’s standards. Techni-
cally, the contractor is still on the job until
the inspector okays the work.

Having one's craftsmanship scrutinized
can be a traumatic process, but it needn’t be,
according to the manufacturers. They say.
that if a crew starts with a commitment to
quality and carries through with careful at-
tention to details, the fruits of their labors
will almost always pass inspection with fty-
ing colors,

It doesn’t hurt, however, to know what the
manufacturers and inspectors are looking for:
To find out, we've asked two single-ply com-
panies, one representing EPDM man-
ufacturers and one representing PVC compa-
nies, to share their inspection guidelines.

Getting EPDM right the first time

One of the manufacturers responding to
our inquiry was the Firestone Building
Products Co. Ed Kane, PE., the EPDM man-
ufacturer’s product services manager, €x-
plained that for his company the inspection
process is 2 necessary part of the job. “Be-
cause most EPDM systems are sold with a
manufacturer’s warranty, the process of is-
suing the warranty includes an inspection to
verify that installation standards have been
satisfied,” he said.

Kane said that for roofing contractors, stay-
ing competitive means being able to pass in-
spections with a minimum of hassle. Because
repair items cited by inspectors represent call-
backs and additional expenses, contractors
must get the job done right the first time to
stay ahead.

Kane asked some of Firestone's top con-
tractors how they consistently built roofs
that earned passing grades. Most said quali-
ty construction started with effective crew
preparation, Jerry Hughes of Comdustrial

Roofing in Hatfield, Pa., said he selects crews
for their work attitude. Comdustrial wants
crews that recognize their role in achieving
a perfect job. The company also wanis
workers who can use their heads. A think-
ing crew member, Hughes explained, will
admit when he or she doesn’t know what
to do instead of guessing and moving on.
Crew members with the right attitude will
prepare for the job, Hughes says. For exam-
ple, a project foreman might get ready for
a new project that starts on a Monday by re-
viewing an installation training video tape
at home over the weekend.

Byron Warnick of CEI Southwest in Dal-
las told Kane that leadership is the key to
good work attitudes. If the company be-
lieves in perfection, then the crew members
will take it seriously. Warnick also believes
in keeping the crews small and responsible
for specific parts of the job to cultivate the
pride of ownership in crew members. CEI
Southwest expects all crew members to mas-
ter quality application techniques, Warnick
said. Every mernber of the crew, rather than
just one or two specialists, is responsible for
the details, he explained.

Preplanning provides foundatlon

Kane also learned from the contractors
that building roofs that can pass inspection
takes planning and preparation. He found
that estimators at quality-criented compa-
nies are expected to understand the project
better than the building owner or the speci-
fier. To reach this level of understanding, the
estimators must seek out poorly defined sit-
uations and address them up front. They
also must involve the manufacturer in the
planning stage to enlist the company’s sup-
port in the search for a roofing solution.
This early involvement by the manufacturer
helps eliminates questions after the work is
done, according to Kane,

With plans completed, it becomes the job
of the operations manager or project man-
ager to work with the building cwner on the
project start date, and with the purchasing
department to acquire materials, according to
Kane. The manager also schedules company
pemonnel, reviews plans at the weekly
production meeting and coordinates a job-
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Firestone’s application steps and related inspection criteria

Common EPDM Membrang System instaliation Parameters

Major Inspection Criteria

8a Nail off under courterflashing.............

id contact A1 Provide minimum lap.................... 3 inches for most systams
veseam A2 Clean properly......................... Remove all contaminants with unieaded gas

A3 Apply adhesive properly. ................. Brush on continuous uniform adhesive fim*

Ad without gaps (fishmouths). . ......... Provide continuous flat seam -

A5 Apply lap sealant....................... Adequate coverage; tooled In place*

Bi Inspect substrale for required conditons....... Sound substrate; do not cover through-wall flashing

B2 Provide minimumn flashing height. .. .......... 8§ inch; extend above madmum ponding lmit

B3 Use wall adheshve. . ................ Bonding adhesive

) B4 fo membrane seam............... See “iquid contact adhesive seam” above .

B5 Provide minimum base lap. . ............... 8 inches for cured EPDM flashing; 3 inches for FormFlash

B8 Avoid bridging at base................... Less than t/4 inch®

B7 Provide joint cover for cured wall flashing. . .. énch-wide FormFlash*
Fakap joint.... ... ... FormFiash 3 inches minimum vertical and horizontal
FhBult joint.........c...oiiiiiiia Must be less than 14 inch; FormPlash 3 inchés onto deck membrane”

B8 Termination...................c.iiin... Required at top of all verticatl flashing"

12 inches on center 3 Inches above counterflashing lip

8b Termination bar........ ... .. ... ... Acceptable bar with slotted fastener holes; 1/4-inch gap between
10-foot bars; Smooth, nonporous & sound substrate (not
wood)*; Continucus compression along bar; Do not continue
around corners; Fasten within 1 inch from each end; Water Biok

between membrane & substrate; Lap sealant along top of bar

B8 For cured membrane flashing on high walls. . Provide intermediate horizontal attachment
C. Ingide comer C1 Use correct material. . ................... Uncured FormFlash
C.2 Continue far encugh around corner......... 6 inches
C3 Provide minimum height. . ................ 6 inches
C4 Provide minimum baselap. ............... §-inch lap; less than 1/4-Inch bridging*
C5 Correctly fold “pig ear”. . ................ Fold onto the vertical not the horizontal*
C6& Flash over “pig sar”.................... Begin in the comer and continue 3 inches beyond the “pig ear”
C7 Flashing to membrane seam.............. See “liquld contact adhesive seam’ above
D. Outside comer D1 Use comect material. . ................... Uncured FormFlash
D.2 Continue far enough around corner 2 inches
D3 Provide minimum height. . ................ 8 inches
D4 Provide minimum base lap................ 3-inch lap, less than 1/4-inch bridging*
D5 Continue far anough each side of comer. ... 6 inches .
D& Flashing to membrane seam.............. See "liquid contact adhasive seam” above
E. Roof drain E1 Use correct material. .................... Cured EPDM membrane
E.2 Provide clearance from field seams. . . ... 18 inches
E3 Carefully cut opening in membrane. .. ... 1 inch smaller than drain ring; always larger than drain pipe
E4 Providedrainnngsealant................. Water Blok on drain bow! ring under the membrane
E5 Securely fasten the drain ring............. All bolts present and tightened*

“Most common emors

site visit. This visit is preferably made by the
manager, the general superintendent and the
job foreman two weeks before the scheduled
start of the job. During the visit, these super-
visors review the roof plan and the selected
details, pinpointing questionable issues. An
early visit allows plenty of time for opera-
tions and the estimator to resolve the prob-
lerns that are discovered,

Watching for common errors

According to Kane, Firestone has broken
down the installation of an EPDM systern into
10 basic procedures. The table listed in the
first sidebar accompanying this article further
divides these 10 procedures into application
steps and provides most of the related inspec-
tion criteria for a Firestone RubberGard®
roofing system.,

The application steps for different manu-

facturers’ systems should be similar to the
steps that Firestone has provided, but the in-
spection criteria must be verified with the
company. Because differences between sys-
tems do exist, however, crews must be care-
ful to follow each manufacturer’s specific
guidelines. This can be especially tricky for
crews that work with a variety of systems.
Mike Accetta of United States Roofing in Not-
ristown, Pa., told Kane that the manufac-
turers’ requirements are different enough to
make the flawless procedures a crew uses on
one system today incorrect when used on an-
other system tomortow. For this reason, Ac-
cetta says, he reminds crew members that
they must also change their installation
procedures when they change jobs.
Firestone's checklist can be used by con-
tractors to conduct their own inspections,
Kane suggests. By beginning each day with
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Common EPDM Membrane System Installation Parametars

Major Inspection Critetia-

F. Flekt fabricated F1
pipe flashing F.2

Infpect penetration for required conditions. . .

Wood nailer. . .......................
Use correct material ... ...............

!1:oinch minimum diamster, round, clean, immoblie, not het
r karge penetrations, some systems
Uncured I?:rmFlash

F4 Provide minimum height. ............._... &inch minimumn; axtend above maximum ponding limit
F5 Provide minimum base flange......... + . &inch lap; less than 1/4Inch bridging*

FE Provide minimum base turn-up onto pipe. ... 2 Inches

F7 Provide minimum wrap turm-out onto basa. .. 2 inches

F8 Provide minimum wrap lap................ 2 inches

F9 Providetopsealant...................... Use lap sealant—do nof instalf cfamp at top

F10 Flashing to membrane seam. ............. See "liquld contact adhesive seam” above

FE11  Provide clearance from field seams. . ... .. .. 18 inches

G. Prefsbricated G.1

Inspect penetration for required conditions. . .

Hneh to 85inch owtside diameter, round, clean, immoblle, rot hot

Plpe flashing G.2 Woodnailer............................ For large penetrations, some systems

G3 Use comect size........................ Snug it when cut at incremental ribs*
G4 Do not overlap adjacernt flanges............ If necessary use fleld fabricated flashing*
G5 Donoteutorpaich..................... If nece: use figld fabricated flashing*
G6 Provide top seatant. ..................... Lise lap sealant—install s.8. clamp at top
G.7 Flashing to membrane seam.............. See “liquid contact adhesive seam'” above
G8 Provide clearance from field seams. .. ... ... 18 Inches

H. Penetration H.1 inspect penetration for required conditions. .. Clean, immobile, not hot* ’

pocket H2 Use correct size........................ 1-inch minimum clearance batween penetration and pan

H3 Woaod nailer fastened to deck,............. Wide enough to extend beyond pan flange*
H4 Provide pan flange sealant. ............... Water Blok between pan flange and nailer
HS Securely fasten metal to wood nailer, . ... .. No more than 6 inches batwsen fasteners
H8 Provide minimum height.................. Z-4nch minimum part beight; 24nch minimum new sealer
H.7 Provide minimum base lap................ Hneh-wide lap tc membrane; less than 1/4-Inch bridging
HA8 Flashing fo membrane seam.............. See "liquid contact adhesive seam” above
H9 Correctly prepare sealing material. ......... Thoroughly stir pourable sealer*
H.10 Correctly place sealing material. ... ........ Mound poursble ssaler to prevent pording”

I. Scupper 1 Woodnailer............................ Sized 10 extend beyond the scupper flange*
1.2 Form metalwork........._.............. Rounded flange corners, mnﬁm fabrication*
13 Provide scupper flange sealant............ Water Blok batween flange and membrans

l4  Scupper secursly fastened
15 Use correct materlal to flash onta scupper. . .

................ No movement; flange held continuously flat
Uncured FormFlash; less than 1/4 Inch bridging*

16  Provide minimum flashing to membrane lap. . 3 inches minimum; 3 inches beyond fastonars
.7  Provide minimum flashing into scupper lap. .. 3 inches minimum; 3 inches bevond fasteners
I8 ° Flashing to membrane seam.............. See "liquid contact adhesive seam” above

J Roof perimeter .1
(Walls, acges, efc) J.1.

Into vertical wall or curb

into horizontal wood nailer
Wood nailer. . .........

a
b Fasten membrana......

.a Wood nailer (with 45 degree bevel).........
.b Metal batten........,.

3
3a Horizontal .............

fasten 4 Inches on center*

membrane

2 inches to & inches minimum; extend beyond metal flange;

Over and down nailer; fasten into face & inches on centar

Neo gag ggreaier than 1 inch above tha plane of the roof
%4-by-2%a-inch pressure traated wood; fastened 16 inches on centar
................. Anchor 12 inches on center; apply 540 to fastoner heads

Flash over perimeter attachment. .......... See "vertical flashing application” above
Cover ﬂan?o, 3 inches past fasteners, extend 3 Inches onto

FormFlash 34nches onk> deck membrane, 34nches above fastentng strip

*Moat common srrors

a review of the previous day’s work, crews
can catch and correct errors before they
proliferate throughout the whole project. The
timing of this inspection is also useful be-
cause it gives bridging and fishmouths time
to become evident without allowing exten-
sive problems to continue. CEI Southwest’s
Warnick told Kane that he prefers 1o have the
crew continue to work while this daily in-
spection is being conducted, instead of hav-
ing the workers stop to explain progress or
ask questions about business or personnel
matters. He keeps distractions to a minimum
because he believes that catching errors is
such an important task it deserves his em-
ployees’ uninterrupted attention.

Kane says that in addition to the daily
inspection, a final inspection should be con-
ducted before the manufacturer’s represen-
tative arrives. This inspection, which should

'Passing the final exam

be carried out by the estimator, the project
manager or general superintendent, and the
project foreman, can do more than simply
prepare the crew for the manufacturer’s in-
spection. It can also help crew members
summarize the overall coordination of the
project and identify situations that can be
more efficiently addressed in the future.

The manufacturer’s inspection is the final
step before the job is completed and warran-
ted. Kane says manufacturers should conduct
this inspection promptly. By scheduling a
timely inspection, he explains, 2 manufac-
turer can help a contractor’s cash flow if the
owner has tied the final project payment to
receipt of the warranty. In some cases this
situation is alleviated by special warranty pro-
grams that issue the warranty before the final
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Sarnafil’s inspection guide for PVC roofmg systems

Fulty adhered roofing systems

B Is the membrane fully adhered to the sub-
strate? If in doubt, make a test cut.

# Use a blunt screwdriver to ¢heck all welded
seams, Maks & 100 percent inspection of
hand-welded seams,

B Check welded seams. if defects are found, in-
crease the number of ssams inspected.

m Check for glue in seams.

W Be sure insulation is properly instatied.

B Be sure flashings are properly installed.

W Check for water or sponginess undsrfoot.

If possible, check fasteners fram the under-
side of the deck for proper spacing and prop-
er length.

W Be sure that bars and PVC cord have been

installed around all penetrations and at the

hase of the walls.
W Usse a blunt screwdriver to examine searns,
check 100 percent of hand-wekded seams.
W Check 100 percent of machine-welded
seams—more it defects are found.

‘o Look for broken or improperly installed

fasteners.

W B sure flashings are propetly Instatied.
@ Check for water or sponginess underfoot,

Guide for ballasted eystems

N Ssams should be left uncovered on new jobs,
raked claan on exigting jobs.

M Use a blint screwdreiver to spot check hand-
welded seams and 10 percent of machine-
welded seams—more if defects are found.

M Check the baflast. Was clean, welkrounded
gravel used? .

B Check for punctures.

For mechanically fastened

® Check for proper bar and fastener spacing,

W Look for asphalt cortamination.
m Be sure insuiation is propery installed.

M Was substrate properly installed?
. B Were flashings properly installed?

sa

inspection for work performed by prequali-
fied contractors. Timely inspections are also
important because they allow manufacturers
to catch problems before they appear on
other jobs.

Before the inspection is conducted, the
manufacturer will notify the contractor so
that pesonnel knowledgeable about the pro-
ject can attend. Many companies send at least
one scrviceperson with tepair materials to
every inspection for a more expedient close-
out of the project. When quality control
measures are employed during the installa-
tion, inspectors will usually find only minor
oversights that can be easily fixed when they
examine the finished system.

After the inspection, the results should be
shared at production meetings to keep every-
one in the corupany up to date. The errors
that are found prior to or during the
manufacturer’s inspection should be logged
50 that the crews will know where to focus
their concentration on future jobs.

The inspection criteria Firestone has list-
ed in its checklist comprises a sizable list. Yet
when the resulis of inspections are reviewed,
Kane says, the majority of errors found in-
volve only the 26 items that are marked with
asterisks, Kane hopes that by using this table
or one modified to suit the system that is be-
ing installed, contractors will be able to in-
stall roofs right and profitably the first time.

PVC inspections a simple matter

Finding instaliation problems early is im-
portant for PVC contractors, too, according
to PYC mammfacturer Sarnafil, Inc, When in-

‘spections are carried out in a proper and

timely manner, problems cansed by shoddy
workmanship, poor installation procedures
or unusual environmental conditions can be
caught before they becotne major headaches.
Fortunately, modern membrane roofing is a
good deal easier to inspect than built-up roof-
ing, Samnafil says, because punctures and simi-
lar types of damage are readily visible.
According to Sarnafil, it's relatively simple

10 conduct a PYC roofing inspection to veri-
fy that the system is living up to its warranty.
All it takes are a few easy-to-follow steps and
a knowledge of what to look for.

The first step is to contact the roofing sup-
plier, whose representative should be on
hand when the roof is inspected. Schedul-
ing the inspection with the supplier will de-
pend on the weather. The building owner
and architect may also want to be present at
the inspection, especially if they have any
complaints or questions they would like to
raise, If this is the case, these parties must be
contacted as well to coordinate the timing of
the inspection with their schedules.

Before the formal inspection takes place,
Sarnafil suggests a preliminary inspection be
conducted by the contractor and the roof-
ing supplier’s representative. The best time
for this preliminary inspection is in the
morning before the formal inspection. This
way both inspections can be compieted in
a single day and at less expense to all con-
cerned. It will also save everyone time if
these inspections can be punched out com-
pletely in a single visit, eliminating the need
for any of the parties to return to the jobsite,
and letting everyone know with just one in-
spection just what repairs will be needed.

Sarnafil suggests that contractors prepare
for the inspection by reviewing any docu-
ments relating to the installation. During this
review, particular attention should be paid to
records that indicate problems encountered
by the installers or unusual conditions that
existed at the time of the installation.

Sarnafil has provided its own checklist to
guide contractors involved in PVC roof in-
spections. Developed specifically for three
different types of roofing systems, the list
outlines what to look for when checking
roofing jobs.

Sarnafil uses “Inspection for Warranty”
forms for recording a roof’s inspection his-
tory. In this way, a running record of roof in-
spection and maintenance is kept on hand
for ready reference at any time.
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