The Air Force manual
goes under the knife

he U.S. Air Forces roofing manual
has been a subject of controversy
since its release six and a haff
yvears ago. Contractors who have
attempted to comply with the manual have
found it to be a strict and rigid document
that made unnecessary demands on the
workmanship of the roofing crew.

All that has changed. Aftcr some major
surgery, a new document has emerged with
a point of view much closer to the Associa-
tion's own. Contractors working with the
new manual will find its approach toward
quality control and application tolerances
to be much more in line with real-world
applications,

Original lacked industry input

It has taken more than seven years to get
these changes into the manual. The original
manual, officially titled the Air Force
Manual—Real Property Operation and
Maintecnance—Built-Up Management Pro-
gram, AFM 91-36, was prepared by Con-
struction Consultants, Inc., (CCl), and
released by the Air Foree in 1980 without
any input from the roofing industry, Since
the document’s release, the industry has
had much to say about its requirements and
guidelines. The revised manual is the Air
Force’s response to this criticism.

The Air Force developed the original doc-
ument o help base civil engineering create
and maintain ongoing built-up roof manage-
ment programs. One of the purposes of the
Air Force’s management programs was the
establishment of in-house preventive mainte-
nance plans for Air Force roofs alrcady in
service. The preventive maintenance mea-
sures included cataloging and quantitying
roof serviceability and using established in-
house repair techniques.

Another purpose was to outline proce-
dures for purchasing and supervising con-
tract work. The manual offered guidclines
for determining the best roofing solutions,
preparing  construction documents that
defined and controlled construction qual-
ity, and holding suppliers accountable.

Chapters 5 and 6 of the original manual
were the sections that most directly in-
volved the roofing industry. Chapter 5 cov-
ered specification development and Chapter
6 application tolerances. The balance of
AFM 91-36 was intended to help in-house
crews assess and maintain the Air Force's
roofs. The manual only involved roof re-
pair and replacement. New roofing for the
Air Force is bid under contract with the
Corps of Engineers.

It was the manual’s two chapters on spec-
ifications and tolerances that had roofing
contractors up in arms. Working through
NRCA, the contractors voiced their objec-
tions to the manual’s suggested field eval-
uvation methods (test cuts), its limited
acceptance of roofing materials, the quality
controller concept it expressed, and its
provisions for including the Air Force's
established application tolerances in bid
documents. :

NRCA urged the document’s developers
to revise the manual almost from the begin-
ning. As carly as 1981, an NRCA task force
was working with CCI on manual changes
it thought were needed. In 1983, the task
force began working directly with Air
Force representatives from Tyndall Air
Force base in Florida.

In the early stages of negotiations with
the Air Force, NRCA submitted extensive
revisions to Chapters 5 and 6 of the manual.
The Assaciation followed up these sugges-
tions with a comparison of built-up roof
samplc data from the Chicago Testing Labo-
ratory and data from Air Force samples that
had been tested by Lincoln Laboratories.
This data included the average amounts of
headlap, interply bitumen, surfacing bit-
men, aggregate and voids found by the two
labs in the samples. Chicago Testing Labo-
ratory also tested built-up roof samples
from the field for load strain propertics,
and these test results were also compared
with Lincoln’s.
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Chicago Testing’s lab data formed the
basis for a series of BUR application toler-
ances, which NRCA submitted to the Air
Force for inclusion in AFM 91-36. Thesc
tolerances were submitted with the
endorsement of the Asphalt Roofing Manu-
facturers Association.

Quality Control makes difference

NRCA’s work with the Air Force took a
new direction with the 1985 relcase of the
Association’s Quality Control in the ADpl-
cation of Built-Up Roofing. NRCA submit-
ted Quality Control to the Air Force and
suggested that the criteria in AFM 91 -30be
revised according to the document’s guide-
lines, which show a definite preference for
continuous visual on-site evaluarion and
inspection rather than off-site ot laboratory
test cut analysis. NRCA believes on-site
analysis allows corrections and adjust-
ments to be made promptly, permitting
work to continue, and reducing the size and
costs of repairs or corrective actions.

Quality Control also emphasizes those
parameters of applicatjion that are impor-
tant to roof system performance. The docu-
ment says that if verification of applied
weights and quantitics is required for
accounting or documentation purposes,
this information can be obtained more
effectively by means other than test cut
analysis.

After reviewing Quality Control, the Air
Force asked NRCA to cxplain the differ-
ences between the tolerance criteria NRCA
had submitted carlier and the criterja that
could be found in the document. NRCA
told the Air Force that the document is
much broader in scope than the original
tolerances because it discusses the overall
responsibilities for quality control and
successful roof system performance. In
addition, it was claimed, the document
recommends specific techniques for obser-
vation, measurement and sampling, and
discusses the acceptable variances that vis-
wal examinations ot test cut analyses may
reveal.

Another important section of Quality
Control that was pointed out to the Air
Force contains recommendations for cor-
rective actions should anticipated variances
be exceeded.

NRCA also pointed out the differences |

hetween Quality Control and the Air Force
manual. The most significant difference
highlighted by the Association was Quality
Controls inclusion of visual examination
criteria for rates of interply moppings,
surfacings and aggregate. NRCA strongly
believes the document’s five visual criteria,
which are casily identificd, measured and
corrected in the field, arc the most impor-
tant factors governing roof quality.

NRCA prefers Quality Controls critetia
hecause they provide a realistic way to
monitor roof system applications, and they
do not attempt to use precise measure-
ments of applied materials as a way to eval-
uate roof system performance. The criteria
stress the importance of a continuous film
of interply bitumen and complete coverage
of surfacing bitumen and aggregate. Thesc
criteria permit evaluation of the entire roof
area, and not just the small sections repfe-
sented by sampling.

Another difference between Qualily
Control and the Air Force manual is the way
the two documents view test cuts. While
AFM 91-36 relies on them to evaluate the
application, Quality Control discourages
the use of test cuts as the sole means 1O
determine if a roof passes or fails. Quality
Control’s objection to test cuts is based on
the fact that a uniform application of mate-
rials is not possible in built-up roofing.
Consequently, using isplated test cuts to
represent a larger roof area js misleading.
The document does, however, recognize
that in some cases contracts will require
test cuts. In these situations, Quality Con-
trol recommends that the cuts be made
prior to final surfacing, immediately evalu-
ated in the field, and then replaced and
repaired. These procedures permit imme-
diate correction of deficiencies and adjust-
ments to application techniques.

NRCA also suggested to the Air Force that
Quality Control offers abetter way 10 cvalu-
ate membrane integrity and interply voids.
Like the Air Force, NRCA believes that inter-
ply voids must be controlled and reduced
to the point where they do not cffect the
performance of the roofing system. But by
specifying the maximum allowable size and
number of voids in the otiginal manual, the
Air Force chose a controversial and arbi-
trary way to deal with this problem, ac-
cording to the Association.
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NRCA's approach, as outlined in Quality
Control, is to use an on-site edge analysis of
a4-by-40-inch test cut to check for voids. If
dry voids of any size or through voids are
found, the roof does not pass. Quality Con-
trof also lists the percentage of encapsu-
lated voids found in the sample that will be
permitted. This amount is greater than the
Air Force’s because a greater area is being
sampled. Also, Quality Controls size crite-
riz for individual voids has been changed to
be more in line with voids that are typically
encountered in satisfactory roofs.

The Air Force responds

One of the first steps taken by the Air
Fotce in response to the roofing industry’s
comments was to change AFM 91-36s insu-
lation sclection criteria. In the original

manual, only fiber glass insulation was
allowed. After studying the matter, the Air
Force released a report in early 1984 that
called for the inclusion of all roof insula-
tions in AFM 91-36. At the same time, the
Air Force commissioned other reports that
outlined BUR insulation systems basics and
provided a decision guide for roof insula-
tion R-value. The latter report gave the Air
Force life-cycle cost formulas for estimat-
ing the optimum R-value on typical Air
Force buildings throughout the United
States.

Chapters 5 and 6 of the manual were
revised when both sections were replaced
with a section titled the Built-Up Roofing
Repair/Replacement Guide Specification.
NRCA was asked to review a draft of this
revision in October 1986.

. fclrs in addxt,ion to thc ust
. _:ar felts w:li bc aﬂowcd
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During this review, a task force consist-
ing of contractor Dick Baxter, NRCA
Research Associate Bill Cullen and myself
discovered that even with the Air Force's
changes the manual was still in opposition
to NRCA's positions. It was decided that the
Association would propose further
changes o the manual, and a meeting with
the Air Force to discuss these revisions
would be sct up.

At the meeting, which occurred Feb. 4,
1987, alist of about 30 concerns, comments
and recommended changes to the Air Force’s
Built-Up Roofing Repair/Replacement Guide
Specification was presented for discussion.
This action resulted in many major changes
being agreed upon by both groups for inclu-
sioninthe final copy of the Air Force manual.
(See sidebar.)

The final revision copy will be sent to
NRCA sometime this month for a final
review. [t is possible that the document will
receive NRCA's full concurrence at this
time,

A final word from the Air Force

Dennis Firman, coordinator and princi-
ple contact for the Air Force on the revision
to AFM 91-36, has prepared a statement on
these revisions, which I am reprinting in its
entirety.

“The Air Force Roof Management Pro-
gram policy is sef forth in AFM 91-36, Built-
Up Roof Management Program, dated Sepi.
3. 1980. Chapters 5 and 6 of this manual
contains the built-upy roof specifications
and guidance for contract procedures of
these systems for the Air Force The entire
program is currently under revision o bet-
ter conform with the Air Force way of doing
business.

Program policy will be provided in Air
Force Regulation 91-36, Low-Siope Roof
Management Program. This regulation will
referenice an Air Force pamphlet and an
engineering technical letter that will con-
tain recommended procedires and specifi-
cations o be used in implementing the
roofing program, Basic changes to the speci-
Fications will include the following:

B updated material specifications and
installation procedures;

W on-the-fob roof membrane sampling and
analysts (no laboratory sample analy-
sis);

W daily audit of work by an Air Force tech-
nical representative;

B detailed contruction tolevances; and

W deietion of dafly graveling-in requirements.

The new revised built-up roofing specifi-
cation should be available for use on Air
Force reroaf profects by spring 1987”7

As a result of the cooperation between
the Air Force, NRCA and others, this revi-
sion of the Air Force manual will be a vast
improvement over the present edition.
With the criteria changes, it will avoid
future problems with compliance and offer
more opportunity for NRCA member con-
tractors to bid on Air Force roofing jobs.
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