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ln the Cahfomxa apprcntlccsh!p programs experience gained on the _|ob is supplcmented
- by classroom work that is closely related to the job. This balanced system of training enables .
the apgrcntlcc to learn the “why as well as the “how™ of the trade. Both types of trammg are
required for advancement in today's comipetitive mdustncs *
The job-related courses for the skilled trades are hxghly specialized, and adequate training
. materials are for the most part not available commercially. To meet this peed, the Depart- _
ment of Education, in coopcranon with labor and management, develops the required
training materials-and makes them available to you at cost. This workbook is an examplc It Lt o
was written to provide you with up-to-date information you must have to meet the growing -
. technical demands of the roofing and waterproofing trade. Every effort has been made to
make the workbook clear, compreh¢nsive, and current. J
I congratulate y6u on your choice of roofing and waterproofing as a career. The effort yob . ‘
put forth today to become a competent journey-level worker will bring you many rewards N
and satisfactions, and the benefits will extend also?f)‘your community. We need your skills - s
and knowlcdgc and 1 wish you every succgss in*your new venture.
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Preface - I

The California State Department of Education, through the Bureau of, Publications,
provides for the development of instructional materials for app.-entices under provisions of,
the.California Apprentice Labor Standards Act. These materieis are developed through the
cooperative efforts of the Department of Zducation and emr.loyer-employee groups repre-
senting apprenticeable trades.

This edition of Common Roofing and Waterproof ing Materials and Equipment was
planned and prepared under the direction ¢f che Caiiformia Educational Advnsory Commit-
tee for the Roofing Industry, with the cooperation of the State Joint Roofing Ind ustries
Apprenticeship Committee. The members of this committee include representatives of the
Roofing Contractors Association of Cahforma and representatives of local umons Employer
representatives serving on the Educational "Advisory Committee are Herman Little, San

. Jose; Robert .Culbertson, Sacramento; and Arthur Adams, San Carlos.. Representmg

3

employees.are Joe Guagliardo, Fresno; Oscar Padilla, Los Angeles; and William Penrose,

San Jose. Special thanks and appreciation ate extended to M. Duane Mongetson of Oak-’
land, who served as Committee Adviser. Joy Westberg of San Mateo prepared the original
copy for this pubhcanon ‘Bob Klingensmith, Publications Consultant, Apprenuceshlp, coor-
djnated. activities for the Bureau of Publications.  / - .

;. This publication is one of a series of nine mdlvndually bound units of instruction for

roofing apprenticeshiv classes. These new books reflect the contingfing cooperative effort of
labor, management, jocal schools, and the Department of Education to provide the best ]
instructional materials for California apprcntlceshlp classes, They are dedicated to excellence
in the training of roofing apprentices. . S\ I
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@ ’ THEODORE R. SMITH
. . . . - Editor in Chief
Bureau of Publications
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Common Rbofing and'Watefproofing
Materials and Equipment

TOPIC 1—THE PRODUCTION OF B!TUMENS AND ASPHALTIC ROOFING MATERIALS

This topic and the related instruction classes are designed to enable the apprentice

to do the following:

¢ Discuss the importance of materials selection.
¢ Describe common bituminousymaterials used i:b-;h/e)nanufacture of finished roofing

materials.

¢ Discuss the steps involved in the ‘manufacture
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" The quality of every roofing, waterproofing, and
dampproofing job is de pendent to a large degree on
the selection of appropriate materials for thc_|ob In
fact, only the skill of the roofer is more important
than materials selection in achieving high-quality
roofing work. For this reason the apprentice roofer
should have a thorough knowledge of the most com-
mon materials employed in the industry.

In most cases materials are sclected in accordance
with what the custamer wants or can afford. How-
ever, in sélecting materials, both the roofer and the
customer must consider several factors. the design of
the structure, fire rating requirements, climate, snow
loady,-cost, the expected life of the roof, the design
and cost of supporting meinbers, and. the pm.h or
slope, of the roof.

Bitumens Used in Robf‘ng

The term hitumen is a general name for solid or,
scmisolid, naturall) occurring hydrocarbons. The twd
hitumens used in the roofing industry are coal-tar
pitch and asphalt.

Production of Coal-Tar Pitch

The production of coak-tar pitch iny olvés two basic
steps: (1) destructive distillation of coal to produce
tar; and (2) partial evaporatioh, or distillation, of the
tar to produce pitch.

Description of Asphalts

Asphalts are dark brown or black soulids or semi-
solids that occur in nature or are produced by refining
petroleum. Today, more than 95 percent of the
asphaltic materials used in North America are derived
from the refining gf?petroleum .

asphaltic roofing materials.

For 5,000 years asphalt has been'used as a preserva-
tive and as a waterproofing and adhesive agent. It was
used by the Babylomans to waterproof baths and to
form pavements. The Egyptians used asphalt to pre-
SErve mummics. Throughout the Middle Ages asphalt
was commonly used in Europe. One of the largest
natural deposits of asphalt was discovered by Colum-
bus on the island of Trinidad in the British West
Indies during his third voyage, in 1498,

Properties of Bitumens

Bitumens have a number of properties that make
them useful in the roofing industry. One is their ten-
dency to adhere to solid surfaces. This adhesiveness
will vary depending on the nature of the surface and
the state of the bitumen. For an adhesive to adhere to
a surface, it must be able to wet the surface. Bitumens
have this wetting ability in the fluid state, but the
presence of water, moisture, or forcign matter (such as
dust or dirt) on the surface can prevent adhesion.

The water resistance of bitumens is also very impor-
tant. Under certain conditions water may be absotbed
by:minute quantities of inorganic salts in the bitumen
or by the bitumen’s various fillers. Tht absorbent
qualities of both coal-tar pitth andasphalt are very
low.

Manufacture of Asphaltic Roofing Materials

Asphalt flux, the primary material used today in the
manufacture of asphaltic roofing materials, is a prod-
uct of the fractional distillation of crude oil. It is pro-
duced toward the end of the distillation process.
Asphalt flux is sometimes refined by the oil refiner
and delivered to the poofing manufacturer in confor-
mance with the manufacturer’s specifications. Some

I :
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manufacturers, howeve
their own refining.

Asphalt flux 1s used’to make certain roofing grades
of asphalt known 1n the trade as saturants and coat-
ngs (products of seupndary processing). It s i1n these
forms that asphalt 1s combined with dry felt in the
manufacture ofusph.lluc roofing materials. Figure 1-1
shows the primary raw materials and secondary pro-
cesstng products required in the production of asphal-
tic roofing products.

[ purchase the- flux and do

Dry Felts

In the production of dry felt. cellulose fibers, such
as those from paper, woud pulp, and woud paste, are
blended n varysng proportions to produce rovfing
matertals with the desired strcngth.\abwr ptive capac-
iy, and flexability.

Manufacturing felt is both an art and a science. To
know e¢xactly the proportions “of the various JAngre-
dients neeessary to meet spectfications requires much
“experienee on the part of the mll operator. The felt
must be.manufactured in accordance with the spegifi

Common Roofing and Waterproofing Materials and Equipment—Topic 1
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cations tor weight, tensile strength (the greatest longi-
tudinal strength a substanu. can withstand without
tearing), and flexibility, which must be such that it can
(1) withstand thc‘.;tr.uns placed on it during the manu-
facturing processes; and (2) absorb one and a half to
two times its weight in asphaltic saturants. The var-
ious steps involved in the manufacture of ‘felts are

,shown in Figure 1-2.

Roofing felts are made on machines very similat to
those used in manufacturing paper. The fibers are pre-
pared by various pulping methods, depending on the
fiber source. For example! rag fibers are prepared in
beaters after the rags have been cut and shredded.

The fimshed dry felt comes off the end of the
machine in a continuous wide sheet, from which it is
cut into speeified widths and wound in rolls.

Glass-Fiber Mats

. Glass-fiber mats are composed of inorganic fibers
in both continuous and random chopped strands
firmly bonded with plastic binders! These basic glass
fibcrs may be reinforced with additicnal chopped
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Fig. 1-1. Processing charts for asphaltic roofing products, from raw materials to finished products
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strands or continuous random or parallel strands. The
glass-fiber mat may be produccd by any of several
processcs.

Saturants and Coatings

The preservative and water-resistant characteristics
of asphalt are derived from several of its oily constitu-
ents. Saturants—oil-rich asphaltic bitumens—are used
to saturate, or impregnate, felts and glass-fiber mats
and make them highly absorbent. This saturant is
later sealed with an application of harder, more vis-
cous coating asphalt, which may also be pratected by
a covéring of opaque mineral granules.

The asphalt used for saturants and coatings is pre-
pared by L. ocessing the flux in such a way as to mod-
ify the temperature at which it will soften. The
softening points of saturants vary from 100° to 160°
F. (37.8° to 71.1° C), whereas those of the coatings
run as high as 260° F. (126.7° C). This ability to “con-

" trol” the softening point of flux is extremely impor-

tant in producing meterials that can withstand the
high temperatures that may occur on roofs.

Mineral Stabilizers

Coating asphalts resist weathering more effectively
and are more shatterproof and shockproof in cold
weather if they contain a certain percentage of finely
divided mineral: called stabilizers. Materials that may
be used as stabilizers include silica, slate dust, talc,
mica materials, dolomite, and trap rock. A suitable
stabilizer, when used in the proper amount, can
greatly increase, the life of the product.

Fine Mineral Surfacings

Fincly ground minerals are dusted on’the surfaces
of smooth roll roofing, the backs of mineral-surfaced
roll roofing, and the backs of asphaltic shingles. They
aid in preventing the convolutions ‘of the roll from
sticking together after the material is wound and in
preventing shingles from sticking together in the pack-
age The materials most often used for this purpose
arc talc and mica. Mineral surfacings are not a per-
manent part of the finished product and will gradually
disappear from exposed surfaces after the roofing is

applied.
)

Coarse Mirteral Surfacings

Mineral granules are used on certain roll roofing
products and on shingles for the following reasons:

I. They protect the underlying coating of asphalt
from light rays. Therefore, they should be opaque,
dense, and properly graded for maximum coverage.
By virtue of their mineral origin, they increase
the fire resistance of the product.

%)
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3. They provide for a wide range of colors and
color blends for aesthetic appeal.

“eo»The materials most frequently used for mineral sur-

facing are (1) naturally colored slate; and (2) rock
granules in natural form or colored by a ceramic
process.

Typical Production Steps

Figure 1-3 shows the steps that may be involved in
producing various asphaltic roofing products from a
roll of dry felt. In sequence these steps are as follows:

l. A roll of dry felt is installed on the felt reel and
fed onto the dry looper. The dry looper acts asa
reservoir of felt that can be drawn upon as
required. This reservoir makes it unnecessary to
stop the machine when a new roll of dry felt
must be added to the felt reei or when imperfec-
tions in the felt must be cut out.

From the dry looper the felt 1s moved to the
saturation tank, where it is subjected to hot <atu-
rant to eliminate moisture and fill the felt fibers
and intervening spaces as completely as possible
with thé asphaltic saturant.

3..At the completion of the saluration process,
excess saturant usually remains on the surface of
the felt sheet. The felt is moved to the wet looper,
where it is held for cooling. Durmg this cooling
period the' asphalt shrinks and is drawn down
into the felt. This allows for a very hlgh degree of
saturation of the felt.

4. At the coater the coating asphalt is applied to
both the top and bottom sides of the felt. The
amount of coating to be applicd is regulated by
means of coating rolls. Bringing these rolls

. together reduces the amount -of coating that is
applied, separating them increases it. At this
point in the process, the finished weight of the
product is controlled by the machine operator.
Long experience enables the operator to main-
tain uniform production through delicate adjust-
ments of the control mechanism, Many machines
are cquipped with automatic scales that wcngh
the sheets during the operation and warn the
operator when the weight of the material is over
or under specifications. .

If smooth roll roofing is being made, talc, mica,
or other suitable mincrals are applied to both
sides by sprcading them on the felt and passing
the felt through a press roll. If mineral-surfaced
products are being prepared, granules of speci-
fied color or color combinations are added from
a hogper and spread thickly on the hot coating
asphalt. The sheet is then run through a series of

to
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Common Roofing and Waterproofing Materials and Equipment—Topic 1 5

pressing and cooling, rolls, or drums. i’ropcr
embedment of the granules is achieved by sub-
jecting the sheet to controlled pressurc, which
forces the granules into the coating to the desired
depth.

Some variation in the shade of asphaltic shingle
roofs is unavoidable. Shading is usually caused
by slight variations in the texture of the surface
of the shingles; theso variations occur during
normal manufacturing operations. The resulting
variable absorptive capacity and ability to reflect
light cause variations in appearagce but do not
affect the durability of the roofing. Shading is
especially noticeable on black or dark-colored
roofs viewed from certain angles or under cer-
tain light conditions. Although shading is_less
apparent on white or light-colored roofs, any
vanation itnshade can be made less noticcable by
the use of blends of granules of a variety of
colors. : v

At this point in the process, some products arc

textured by being pressed by an embossing roll,

whith fuorms a pattern in the surface of the sheet.
{

*

= D

6. The felt sheet is now ready to go into the cooling
ovper. In the cooling, or finish, loopet, the sheet
15 cooled tho a temperature at which it can be cut
and packed without danger to the material.

7. If shingles are being made, the material is next
fed into the shingle cutter. The sheet is cut by a
cuiting cylinder against which pressure is exested
by an anvil roll as the sheet passes between the
two components. The cylinder cuts the sheets
from the back, or smooth, side. After the shin-
gles have been cut, they arc separated into units
that accumulate in stacks of the proper number
for packaging. The stacks are moved to manu-
ally operated or automatic packaging equip-
ment, whcrc the bundles are prepared for ware-
housing or shlpmcnt

8. If roll roofing is being made, the sheet is drawn
from the cooling looper to the roll roofing
winder. Here, it is wound on a mandrel -that
measures the length of the material as it turns.
When sufficient footage has accumulated, the
sheet is cut off, removed from the mandrel, and
passed on for wrapping. After packaging, the
rolls arc assembled for s@housmg or shipment.
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COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT

- TOPIC 2—BUILT-UP ROOFING MATERIALS AND ADHESIVES

This topic and the related instruction classes are designed to enable the apprentice

to do the following:

¢ Distinguish among the various materials used in built-up roofing.

other roofing processes.

List some common saturated felts.
Discuss cap sheets and their uses.

Built-up roofing materials, as the term implies, are
used to form the various layers (or plies) and cover-
ings (cap sheets) thai comprise built-up roofs. These
materials arc also used as underlayments on rigid
roofs. During the application process the layers are
bonded together with hot bitumen or cold-application
adhesives or are nailed, spot-mopped, or sprinkle-
mopped to decks as underlayments. Mahy of the
materials described in this topic have multiple uses. A
majority of the asbestos, asphalt-based, and glass
felts, for example, can be used in cold-applied pro-
cesses, as well as hot-applied applications. A good
knowledge of these matcrials and their uses will
increase the apprentice roofer’s value to the employer.

Rosin-Sized Dry Sheets

The contraction and expansion of the roofing mate-
rial and the deck upon which it is laid could cause new
roofing to buckle, split, or crack. One method of pre-
venting this problem is the use of rosin-sized dry
shests between the deck and roofing material to keep
the new roofing material from being attached to the
roof deck or previous roof covering. These dry sheets
also prevent the asphalt or tar from causing damage
inside the building that is being roofed by keeping
these mar=rials from reaching the shecathing and
bleediu, through it.

Dry sheets are seldom ‘used over plywood decks.
Various base sheets, which can also function as dry
sheets, can be nailed or sprinkle-mopped to plywood
or other deck structures. Dry sheeting, like other roof-
ing materials, is generally identificd by numeric desig-
nations (for example, number 20 roll).

The most common types of dry sheets now in use
are the following:

e Number 20 roll Number 20 roll weighs approx-

imately 4 pounds (1.8 kilograms) per square (100
square feet, or 9.3 square metres).

‘Recognize that some built-up roofing materials are multipurpose and may be used for
Identify rosin-sized dry shecting and its uses.
Describe the bagic principles for use of decking materials.

Identify the five general kinds of roofing insulation.
Describe commonly used hot and cold adhesjves.

e Number 30 roll Number 30 roll weighs approx-
imately 6 pounds (2.7 kilograms) per square.

e Number 35 roll Number 35 roll weighs approx-
imately 7 pounds (3.2 kilograms) per square.

Rolls of each of the three dry sheets listed above are
36 inches (91.4 centimetres) wide, contain 180 lincal
feet (54.9 metres), and will cover five squares.

Base Sheets

The base sheet 1s the first saturated or coated sheet
to be installed in a multiple ply, built-up roofing sys-
tem. The base sheet and successive ply sheets are held
together by coats of asphalt or coal-tar pitch. These
coats are applicd by mopping them on while.the mate-
rial is hot and then rolling the felt on before the hot-
stuff sets. THe cover sheet is ag plied on this base by
using hotstuff as the cohesive agent. (See Fig. 2-1.)
However, roofing membranes should never be mopped
solid to nailable-type decks or to existing (old roof)
membranes. Because the old roof membrane or nail-
able deck often expands and contracts at a rate differ-
ent frorh that of the new membrane, buckling and
crackipg of the new membrane could result. In cold-
process jobs cold-process adhesives bond the felts
together. The felts commonly used in roofing today .
are discussed in the folluwing scctions.

“Asphalt-Saturated Felts

Felts that have been completely saturated with
asphalt, either perforated or unperforated felts, are
packaged as follows:

e Number 15 felt is available in 4-square rolls (rolls
that will cover 4 squares), which weigh approxi-
mately 60 pounds (27.2 kilograms per roll). Each
roll is 36 inches (91.4 centimetres) wide and con-
tains 144 lincal feet (43.9 metres) or 432 square
feet (40.1 square metres). It is also available in
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: Fig. 2-1. A one-ply base sheet and three-ply fini_sh jelt with gravel on a wood deck

3-square rolls," which weigh abproximately 45
pounds (20.4 kilograms) each. The rolls are 36
inches (91.4 centimetres) wide and.contain 108
lincal feet (32.9 metres) or 324 square feet (30.1
square ‘metres). Unperforated number 15 felt is
used as underlayment with shingles and other
rigid roofing materials., Perforated number 15
felt is used for asphaltic adhesicn in built-up
waterproofing and dampproofing systems and as
a dampproofing membrane.

e Number 30 felt (unperforated) is available in 2-
square rolls, which weigh approximately 60 pounds
(27.2 kilograms) per roll. Rolls are 36 inches
(91.4 centimetres) wide and contain 72 lineal feet
(21.9 metres) or 216 square feet (20.1 square
"metres). Number 30 felt is used as a base sheet in
built-up roofing systems and as an underlayment
for tile and asphalt and asbestos shingles. Half-

rolls of this product are used for interlacing '

between shakes.

e Number 40 felt (unperforated) is available in 2-
square rolls, which weigh approximately 80 pounds
(36.3 kilograms) per roll. Rolls are 36 inches
(91.4 centimetres) wide and contain 72 lineal feet
(21.9 metres) or 216 square feet (20.1 square
metres). This heavy rag felt is thoroughly satu-
rated with asphalt and coated on both sides with
a sand or mica finish. It is used primagily as a
base sheet. However, it can also be used in many
of the same arcas as the number 30 felt.

¢ Number 50 and number 75 felts are examples of
heavy asphalt-saturated rag felt sheets. They are
coated on both sides and dusted with talc, mica,

or sand. They are used mainly as base sheets and
are available in I-square rolls that are 36 inches
(91.4 centimetres) wide.

® Asphalt-saturated cotton fabric is available in
rolls 4 inches (10.2 centimetres), 6 inches (15.2
centimetres), 9 inches (22.9 centimetres), and 36
inches (91.4 centimetres) wide. The 36-inch-wide
(91.4-centimetre-wide) rolls contain 450 square
feet (41.8 square metres). This material is most
frequently used for flashings and waterproofing.

Venting Base Sheet

Venting base sheet is an asphalt-saturated material
and is récommended for use on all naileble, light-
weight, poured-in-place decks as a substitu.e for regu-
lar base sheet. It is applied with the perforation
dimples down. Its advantage over regular base sheet is
its superior ability to disperse moisture-laden air,
which can cayse blisters, cracks, and premature fail-
ure of the roofing assembly. It is available in 1-square
rolls that weigh approximately 65 to 70 pounds (29.5
to 31.8 kilograms) per roll. Venting base sheet can be
used with or without insulation.

L Coal-Tar Pitch Felts

Coal-tar pitch felts are similar in appearance to
asphaltic felts but are saturated with coal-tar pitch
rather than asphalt. They must be applied with coal-
tar pitch. Asphalt cannot be used, because it is not
compatible with pltch Coal-tar pltch felts are avail-
able in rolls of various weights and sizes. Three-square
rolls, which weigh approximately 45 pounds (20.4
kilograms), arc 36 inchgs (91.4 centimetres) wide and

LN~
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contain 108 linecal fect (32.9 metres) or 324 square feet
(30.1 square metres). Four-syuare rolls weigh approx.
imately ‘60 pounds (27.2 kilograms) per roll, are 36
inches (91.4 centimetres) wide, and contain 144 lineal
" feet (43.9 metres) or 432 square feet (40.1 square
metres).

Asbestos Felts

Asbestos fels are made of t rganic asbestos,
which makes goussible a greater lite span than mate-
rials made of fag or wood fibers. However, they are
manufactured by similar processes. Asbestos felts may
be used as either base sheets or finish roofing. In
either case they are applied with the perforation dim-
ples up so that gases or air trapped Jduring the applica-
tion will be released during the contraction of the felt.
Brief descriptions of the most commonly used asbes-
tos felts follow:

® Number 15 perforated asphalt-impregnated felt
rolls weigh approximately 45 pounds (20.4 kilo-
grams) per roll. Three-square rolls are 36 inches
(91.4 centimetres) wide and include 108 lineal feet
(32.9 metres) or 324 square feet (30.1 square
metres). Four-square rolls are 36 inches (91.4
centimetres) wide and include 144 lincal feet (43.9
metres) or 432 square feet (407T square metres).
This material is -used for constructing built-up
_roofs of asbestos and roofs of combination rag
and asbestos. The perforations allow air to
escape from underncath the felt at the time of
application, which provides for better adhesion
and prevents buckling and bhstering of.the felt.

e Numbcer 45 asbestos-based felt is a heavy asbes~
tos roofing material that is thoroughly saturated
and coated on both sides with asphalt and sand.

It 1s manufactured 1n l-square rolls, which weigh
approxinrately 45 pounds (20.4 kilograms) per
roll. The rolls are 36 inches (91.4 centimetres)
wide, and they contain 36 lineal feet (11 metres)

. or 108 square feet (10 square metres).

Fiberglass Sheets

. In addition to the felts described above, an addi-
tional group of coverings is made of glass fibtrs.
These are not felts but are ply sheets in the strict s¢nse
. of the word. The most often used fiberglass materials
are the following:

e Fiberglass base gheet is a fibrous glass mat rein-
forced with glass yarns’that are bonded together
with a,resinous binder and completely impreg
Aated with asphalt. Fiberglass sheets are avail-
able in 3-square rolls, which weigh approximately

" 25 pounds (1.3 kilograms) per square. The rolls
arc 36 inches (91.4 centimetres) wide. A perfo-

Y

»

rated fiberglass base sheet is now available for
‘application over urethane insulation to prevent
the blistering that occurs when regular (upperfo-
rated) base sheet is applied over ufethane. The
perforated sheet is available in the same size rplls
as the unperforated fiberglass base sheet de-
scribed above.

» Fiberglass ply sheets arc porous sheets of strong
fiberglass mat, reinforced with continuous glass
yarns, bonded with resin, and saturated with
weathering-grade asphalt. They are usually avail-
able in S-squaie rolis. Each roit is 36 inches (91.4
centimetres) wide and contains 180 lineal feet
(54.9 metres) or 540 square feet (972 square
metres). Weights of approximately 8 to 11 pounds
(3.6 to 5 kilograms) per square arc available. An
11-pound (5-kilogram) heavy-duty “combined-
strand” fiberglass shect has been developed for
increased weather resistance. This fiberglass mate-
rial features approximately 15 percent more con-
tindous strands of gredter thickness than the reg-
ular 11-pound (5-kilogram) fiberglass ply sheet.

® Glass fabric is a lightweight cloti woven from
glass strands. The fabric is available’in widths of
4 inches (10.2 centimetres), 6 inches (15.2 cen-
timetres), 12 inches (30.5 cenfifetres), 18 inches
(45.7 centimetres), and 36 inches (91.4 centime-
tres) by 150 feet (45.7 metrés) long. It is used for
flashing, waterproofing, and cold-applied applica-
tions.

e Glass roof tape is a strong mat of continuous
strand fibers bonded together with a-resinous
binder. The tape is available in rolls that are 6
inches (15.2 centimetres) wide and that contain
300 lineal fect (91.4 ‘metres).” Glass roof tape,
when used with glass roof insulation, reinforces
the insulation joints and also prevents bitumen
loss at insulation joints and possible asphalt

* voids.

Cap Sheets

Cap sheets are. finish-saturated felts that are made
in diffcrent weights and that have a variety of surfa-
ces. The following surfaces and weights are commonly
uscd:

® Number 90 mineral-surfaced cap sheet is an
asphalt-saturated rag, felt that is coated on both
sides but more heavily on the side into which
colored minera! granules are embedded. This cap
sheet is used for covering built-up roof assem-
blics and single-ply nail-on roll roofing assem-
blies. It is also used as a flashing material.
Number 90 cap sheet is available in 1-square
rolls, which weigh approximately 90 pounds
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(40.8 kilograms) per square. The rolls are 36
inches (91.4 centimetres) wide, contain 36 lineal
feet (11 metres) or 108 square feet (10 square
metres), and include a 2-inch (5. 1-centimetre) sel-
vage. In some arca, 77-pound (34.9-kniogram)
rolls that contain 96 square fut (8.9 square
metres) are ysed.; s

¢ Number 105 mineral-surfaced cap sheet is similar
to the number 90 mineral-surfaced cap sheet, but
it offers a heavier felt and a 3-inch (7.6-centimetre)
selvage. It is most commonly furnished in 3/4-
square rolls weighing approximately 80 pounds
(36.2 kilograms) each. The rolls are 36 inches
(91 4 centimetres) wide and contain 75 square
feet (7 square metres).

¢ Number 80 mineral-surfaced asbestos cap sheet is

. a hedvy asphalt- imprcgnatcd asbestos felt and is
surfaced on one side with minerai granules. Inor-

ganic asbestos fibers are used in place of ragor’

» wood fibers to increase the life span of the mate-
rial. It is available in l-square rolls that weigh
approximately 80 pounds (36.2 kilograms) per
square and have a 2-inch (5.1-centimetre) selvage.

¢ Split sheet, or S.1.S,, is a heavy asphalt-saturated
rag felt that ia.man'ufacturcd in 36-inch-wide
{91.4-centimetre-wide) rolls. The rolls include a
19-inch (48.3-centimetre) selvage and 17 inches
(43.2 centimetres) of exposed surface. The exposed
surface is covered with colored mineral granules
cmbedded in asphalt. Split sheet iy used over
built-up roofs w here color is desired or where the
pitch of the'roof is too steep for gravel to be used.
[t is manufactured in |, 2-square rolls that weigh
approaimately 58 pounds (26.3 kilograrns) and
contain 108 square feet (10 square metres).

o Fiberglass mineral-surfaced cap sheet is used
over ply sheets. The sheet is an e Atra thick mat of

& glass fibers reinforced with gldss yarns and bonded
together with a resinous binder. Itis impregnated
and coated with asphalt and covered with colored
granules on one side. It is available in I-square
rolls that weigh from 72 to 78 pounds (32.7 to
35.4 kilograms). The rolls are 36 inches (91.4 cen-
timetres) wide and contain 36 lineal feet (11
metres). -

1 Aggregates

Aggregates (gravel) are often used in place of cap
sheets as a finish material on built-up roofs. Like the,
granules 1n cap sheets, gravel helps prevent the evapo-
ration of oils from the asphalt and felts. It is also
decorative on roofs and reflects heat and ultraviolet
rays, which are the biggest contributors to roof deten-
oration Therefore, the light-colored rocks are often

1 /
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preforred. The maximum roof pitch for practical
application is 3, 12 where asphalt 15 used and '2, 12
where coal-tar pitch 15 used.

Unlike asphalt, coal-tar pitch does not contain oil,
Thus, the molecules of coal-tar pitch, if protected by
gravel or slag, will tend to heal themselves when
exposed to the sun. The gravel used on coal-tar pitch
roofs should be hard and opayue and not less than }g
inch (1 untimctru) in diameter. The slag used should
be graded from '; inch (0.6 centimetre) to $x inch (1.6
centimetres) in diameter.

While the term gravel is used to describe this mate-
rial, the material may, have a number of different ori-
gins, often dcpt.n(ilné on the resources of the particular
area. The rock may be brought from the quarry and
only crushed and screened for size before delivery, or

" it may also be treated with a glaze and fired in a

furnace before delivery. Amo']g the quarried mate-
rials use § are marble, gravel, and dolomite.

In addition, a number of other mater:als are used
orr rock r'oofs These include crushed china, crushed
brick, and iron ore slag. The aggregate materials are
usually alailable in bulk or bags and should be free of
dust and moisture. The more angular the pieces, the
better they will embed themselves in the asphalt or
coal-tar pitch.

" Insulating Materials

Many different kinds and sizes of msulating mate-
rials are used to prevent the loss of heat from astruc-
ture or the penetration of heat or cold into the
structure. Fhey are made of either organic materials,
such ay fiberboard, wood fibers, or bark, or of inor-
ganic materials, such as plastic foan, fiberglass, or
spun rock. In form these insulations include loose-fill,
blankets, batts, rigid insulation board, slab or bloc
insulation, reflective insulation, sprayed-on insulation,™
foamed-in-place insulation, and corrugated insula-
tion. Of these perhaps the one most commonly used
by the roofer is the rigid insulation board. The boards,
in addition to insulating the dedk, also serve to
strengthen 1t. Some are impregnated with asphaltic
products to resist water. Many have vapor barriers
such as kraft paper or metal foi), laminated to onc or
both sides. Some are tapered in thickness to provide a
sloping deck for water drainage. Rigid insulation
boardeis usually manufactured from one or a combi-
nation of insulating materials.

Perlite

A firesresistant voleanic glass, perlite (cellular glass
insulation) is cassified as a nonmetallic mineral. Per-
lIite ore 15 mined, crushed, screcned, graded, and then

heated to temperatures above 1,700 F. (926.7° C).

p~y
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During the heating process the ore expands to as
much as 20 times its Original size. Each separate
cxpanded particle contains many nonconductive cells
that make the material lightweight and resistant o
thermal conductivity. The cxpanded perlite is com-
bined with binders and waterproofing agents to pro-
duce rigid insulation boafd.

Plastics

Urethane and polystyrene. are two plastics com- '

monly used for rigid insulation purposes. They usu-
ally feature cores of rigid urethane or polystyrenc
{oam that are bonded with asphalt-saturated felt skins.
The foam is extruded into slabs of various sizes and in
thicknesses ranging from | to 3*inches (2.5 to 7.6 cen-
timetres). A special urethane insulation with foil-skin
surfacing on both sides is used as underlayment i insu-
lation for tile, shakes, wood shingles, and composition
shingles. Foil-skin urethanc insulation can also be
used under built-up roofing systems.

Fiberglass -

Fiberglass insulation board is made of i lnorg,.lmc
glassiber and s surfawed with an impact- -resistant
asphalt and paper mopping surface. It is used maln.)
on flat roof decks of any standard type, however, it i
occasionally applied on roofs with steeper slopes.

Fiberboard

Fiberboard 1s manufactured from wood that has
been pulped and treated with W'itcrprooﬁng. chemi-
cals, The fibers are then formed into sheets of various
thicknesses and cut into standard lengths. Some are
impregnated with asphalt during the manufacturing
process, and others are left plain. Cane and cork are
other orgamc fibers used in the manufacture of
fibetboard. :

Composite Board

B.cause standard perhite insulation is not*normally
apphed to mectal decks, composite board was_devel-
oped for metal deck apphcations. Composltc board

consists of a layer of perhite that 1s chemically bonded

to a layer of urethane foam. (ggc Fig. 2-2))

Ideal Preformed Insulation

In Handbook of Accepted Roofing Knowledge, the
National Roofing Contractors Association (NRCA)
describes the properties of an-ideal preformed roof
insulation.! These properties are the following:

~

VHandbook of 4ceepted Rootmg Anowledge Oak Park [ 1IE National
Rooling Contractors Assouation, 1980, p 19

v
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Fig. 2-2. Composite board cross sec@n

I. Have ability to withstand the bitumen applica-
tion temperatures required for insulation of the -
roof membrane.

Have good physical strcngth,

impact resistance.

3. Be incombustible and acceptable for insurance
and building code requirements.

4. Be constructed of materals that resist deterio-

" ration.

Be moisture resistant.

6. Have low “k” value (thermal conductivity), so
that the highest possible “R™ values (thermal
resistance) can be obtaincd with the thinnest
possible layer.

7. Have constant “k" value.

8. Have surfaces thataccommodate secure attach-
ment.

9. Have dimensional stability under varying tem-
perature and moisture conditions.

10. Be manufactured so as to be compatible with
the roof membrane.

[

rigidity, and

w

However, according to the NRCA, no single com-
mercial product contains all these properties. There-
fore, the best insulation for avparticular job is often a
trade-off and depends on the spccific requirements of
the structure.

Adhesives

The remainder of this topic is devoted to a discus-
ston of common types of cold adhesives and hot-
applied bitumens.

Cold Adhesives

Cold adhesives are cold-applied cements Qat are
used to bond plics together. Many of the sam® coated
shccts “used in the hot-application process can be used

1
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with cold adhesives. Some commonly used cold adhe-
sives include the following:

- &§ Cold-application cement—Cold-application cement

is a heavy asphalt-based cement that is used -

Jbetween plies of Yelt on a cold-process built-up
roof. It can be applied with a brush, roller, or
spray gun.

® Asphali-based fibrated or naonfibrated plasuc
cemeni— Asphalt-based plastic cement is an all-
purpose weatherproofing cement applied with a
trowel. It is used to repair roofs, flashings, gut-
ters, valleys, skylight glass and frames, ventila-
tors, collars,:and so forth.

® Coual-tar roof cement—Coal-tar roof cement 1s,
as its name indigates, a coal-tar pitch product.
This cement is used with coal-tar pitch roofs just
as an asphalt-plastic cement is used with asphalt
roofs. It is applied with a trowel and is used only
with coal-tar roofing systems.

® Wetpatch-- Wetpatch is a thick, black, gummy
plastic used for making temporary repairs to wet
or damp roof surfaces.

® Asphaltic emulsions—Asphaltic emulsjons are
made in two types, fibrated and nonfibYrated. .A
fibrated emulsion is one in which a certain
amount of fiber has been added for extra strength.
Since this compound is emulsified (mixed with
water under pressure and subjected to violent agi-
tation), it hardens after application as the water
evaporates, and the emulsion is no longer soluble

. in water. The emulsion can be applied with a
brush, spray gun, or roller. Under normal condi-
tions it 1s imperative to allow asphaltic emulsions
a minimum of 24 hours to harden. They must be
aliowed to dry thoroughly before being exposed
to rain, to prevent dilution runoff.

o Aluminum roof coatings-- Aluminum roof coat-
ing is an asbestos-fiber, asphalt-aluminum coat-
ing of heavy consistency for use on a finished
smooth roof. The coating comes in various colors
and can be applied with a brush, roller, or spray
gun. ’

® Concrete primer—Concrete primer is an asphalt-
based primer designed to provide better adhesion
for bonding asphalt to masorry, metal surfaces,
or any other surface where proper adhesion nor-
mally cannot be obtained.

® Mortar— Mortar is used as a methed of securing
tile chips, ridges, copings, rakes, and so forth. It
is sometimes used to achieve special architectural
cffects or to prevent damage to roofs that are
subject to high winds or excessive foot traffic.
The mortar mix consists of three parts fine
washed sand to one part ccment, with just

19
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enough water added to make it easily workable.
The mortar is sometimes colored with oxides to

maich the tile. Fircclay can also be added to
- increase bonding.

Hot-Applied Bitumens

Hot-applied bitumens, like cold adhesives, do not
simply “glue” roofing felts together. Rdther, the pro-
cess is a bonding or fusion. The heated bitumens satu-
rate the felts to bond the plies. Hot bitumens are of
two basic kinds: asphalt and coal-tar pitch. Asphalts
are sold in 100-pound (45.4-kilogram) cardboard con-
tainers, in drums delivered on pallets, and in bulk
liquid form delivered in a tanker. They are available in
four different grades or types for field application:

e Type I, dead-level asphalt, has a maximum heat-
ing temperature of 475° F. (246.1° C) and a melt-
ing point between 135° and 150° F. (57.2° and
65.6°" C). <

e Type II, flat-grade asphalt, has a maximum heat-
ing temperature of 500° F. (260° C) and a melt-
ing point between 150° and 170° F. (65.6° and.
76.7° C).

e Type III, stecp-grade asphalt, has a maximum
heating temperature of 525° F. (273.9° C)and a
melting point between 180° and 200° F. (82.2°
and 93.3° C).

e Type IV, special steep-grade asphalt, has a maxi-
mum heating point of 525° F. (273.9° C) and a
melting point between 200° and 220° F. (93.3°.C
and 104.4° C). :

To ensure that a mopping of asphal¥is not too light
(causing incomplete coveraigg) or heavy (causing
poor adhesion, high cxpapsion properties, and low
tensile strength that can lead to roof splits), an opti-
mum temperature range d_uring the asphalt applica-
tion process is extremely important. This optimum
temperature range is described as the “equiviscous
temperature™ (EVT). The temperatures listed above
are general guidelines only. The manufacturer’s spe-
cific EVT recommendations should be checked and
followed in preparing and using-the asphaltic material. ¢

Overheating of asphalt wa$s discussed in Entering
the Roofing and Waterproofing Industry, Topic |1,
and should be reviewed for greater familiarity with the
dangers involved in overhcating asphalt or coal-tar
pitch. As a rule of thumb, a roofer must never keep'a
roofing asphalt within 25° F. (13:9° C) of its flash
point for any extended period. However, a roofer
must never regard: the flash point as the magic safety
number, since an asphalt with a flash point of 575° F.
(301.7° €) can flash anywhere between 540° and 610°
F. (282° and 321.1° C). Also, in cold weather (45°F.
[7.2° C] and below, including wind-chill factor),
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asphalt can lose up to 50° F. (27.7° C) from the kettle
to its actual application. (Sce Fig."2-3.) The kettle
should not be gverheated to compensate for cxpeutcd
rapid cooling, but instead insulated pipes and carrying
containers should be used to help prevent the loss of

temperature. .
HIGHBOY
425°—450° F. .
. (218.3°~232.2° () MOP *
400°—425° F.
{240.4°~218.3° C)
- .
yye
-
KETTLE
450°—475° F

{232.2°0—246.1° C)

Fig. 2-3, Effect of cold weather on hot asphalt during
movement from kettle to point of application

Effect of high temperatures on low-mglt asphalt. In
arcas where high temperatures prevail, low-melt asphalt
is affected by tempergture changes and will flcw when

applied on a roof other than a dead-level roof. In such

areas special attention must also be given to the types

<. Dangers df overheating coal-tar pitch.

4

of pipe Sleeves and collars, gravel guards, outlets, and
decks that arc used, to avoid seepage of this material.
Alsov, care must be taken to store cartons of low-melt
asphalt only one tier high when they are left uncov-
ered outdoors. In the final analysjs the type of asphalt
used will depend on two main factors; (1) slope'of the
roof; and (2) geographic arca.

Fluidity of coal-tar pitch. Coal-tar piteh is a dead-
leyel roofing product. It has a softening point of 130°
to 140° F. {54.4° to 60° C), which will allow’it to flow
casnly Because of this ﬂundlty coal-tar pitch will
remain liquid to seal cracks in felt for many years. As
with low-melt asphalt, special attention must be given
to the ,pipe sleeves, collars, gravel guards, outlets, and
decks to avoid sgepage. )

Coal-tar
pitch should never be heated over 400° F. (204.4° C). f
Above this temperature chemicals are dissipated through
vapors. Orange- -¢olored smok¥ is an indication of
overheating and severe vapors that can leave a burn-
ing sensation on the hands, face, neck, and any other
unprotected arcas of the body. A protective cream
and a respirator should be used At all times when
working with coal-tar pitch. Ovcrhcatmg ofpltch does
not make mopping any casier than it is at lower
temperatures, because of the material’s built-in flow
quality. Coaltar pitch is generally available in 55-
gallan (208.2-litre) drums, Full drums weigh approxi-
mately 550 pounds (249. 5 kxlograms) These drums
have no top must remain upright to prevent this
low-melt product from spilling and running out of the
drum on warm days. The standard axe can be used to
split open the drums and-chop the pieces of pitch.

-

-

-
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TOPIC 3—ASPHALTIC PRODUCTS AND RIGID ROOFING MATERIALS
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This topic and the related instruction classes are designed to enable the apprentice

to do the following:

Describe agphalt shingles.
Identify -the basic types of ro/rng tile.

*  colorings. - o
Discuss the kinds of metal shingles.

Most residential structures and some commercial
buildings require a different type of roofing material
from the roll or sheet types. This may be because ‘of
decorative considerations, climate, the shape of the
roof, or the slope of the roof. Usually, however, the
slope will determine whether flexible or rigid roofing
should be used.

Asphalﬁc Shingles,

Asphaltic shingles, often called cumpositivn shin-

gles, are made from inorganic glass felts or organic

Différentiate wood shingles from wood shakes.

vg?

Discuss the manpfacture of rigid asbestos shingles. ¢
Describe the appearance of slate shingles, including the various shapes, thicknesses, and

-

felts that are saturated with asphalt and coated with
high-melting-point flexibile asphalt. Ceramic-coated
mineral granules are pressed into the asphalt coating
on the exposed face to provide 4 fire-resistant surface.
The threesbasic types of asphaltic shingles
individual, and interlocking are available in a sclec-

tion of styles, weights, and colors. Figure 3-1 includes )
illustrations and specifications for these and other‘

types of asphaltic shingles.
Shingle weights can vary from 150 pounds (68 lulo-
grams) for light shingles to’ 390 pounds (176.9 kilo-

strip,

Per square Size .
Approximate]' Number Underwriters ~
~ shipping of Laboratory
Type of shingle Configuration weitght shingles | Bundles | "Width Length | Exposure listing
Self-sealing random- )
tab strip shingle
285— 11— 36"~ 4" — A or C.
Various edge.| 390 b 66— 4ors 14" 40" 6" many
surface {129.3— 90 (292— | (91 4— {10 2— wind
texture, and | 176.9 kg) 256 cm) | 1016 cm)| 152 cm) | resistant
application
treatments .

Multi-thickness Y :
Individual nterlocking R
shingle '

\ ' 18— | 20"— c.

* Several 180— 72— Jora | 224 22" many
design 250 Ib 120 ° (45 7— | 1508 - wind
varnations (81 6— 565 cm) | 572 cm) “resistant

113 4 kg)
Basic design
Self-sealing random- - '
tab strip shingle ' - .
o Various edge.| 250— 12— 36"~ 5% A or C,
| surface 300 tb 66— 3or 4 13%” 40" 5% many
texture, and (1134~ 80 (30.5—~ (91 4— (12 7~ wind
apphication 136 1 kg) 337cm) | 1016 cm)} 143 cm) | resistant
‘ treatiments
Single thickness
({continued)

Fig. 3:-1. Selected asphaltic shingles and specifications
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* Type of shingle

Configuration

Per square P Size P
Approximate] Numbet ! - Underwinters
shipping of Laboratory
weght shingles | Bundles Width - | Length Exposure listing

. No cltout

-

Self-sealing square- 215— 66— 12— 36"— 5"—
tab strip shingle Two 1ab or (392755|b 80 3ord | 13w~ 40" 5%"
me— four tab A {30.5— (91.4— (127— AorC,
L 159 7 kg)+ 33.7%cm) | 016 cm) | 14.3 ¢cm) all
mem——n- ‘ 215— 12°— 36" — 57— \rr:zlncs!l (
R 66— e 3 “ sistan
! [L [L ¥Three tab , (39070;3_ 80 Jord (]330/‘5__ ?901 4— (5]‘-5/2.. 7 \
Three tab 1361 kg) 337 cm) | 1016 cm)| 143 cm)
' Self:sealing square- .
ta b‘strlp shingle Var‘mus edge. ,is » . - . AorC
surface - N - = - - ’
texture, and | 290 Ib 66— Jora | 13%" 40" 5% all
bbb DI EL LIRS LI PR apphcation (97 65— 81 (30 5~ (9] Yo (12 7— wind
tredtments 1315 kg)| ° 337 cm) [ 1016 cm) | 143 cm) | resistant

Three-tab hexagon

Three tab

195°1b,
(88 5 kg)

86

-
N
2 AT 36" " c "
(287 cm) | (914 cm) | (119 cm)

Rectargular

150~

175 b 96

12"
(305 cm)

18"
(45 7 cm)

]Oh
20r 3

(254 cm)

'
Rectangular

to cover OJIC square. ©

eral lised on the surface.

. 0

RS

Aruitoxt provided by Eic:

grams) for heavy ones. The term weight as used here
refers to the weight of the number of shingles required

’ Rigid Ashestos Shingles

The rigid asbestos shingle, as-its name indicates, is a
combination of cement and asbestos joined -under
pressure and finished in a grain pattern or smooth
pattern. Typical rigid asbestos shingles and specifica-
tions arc illustrated in Figure 3-2. °

. Weights are varied by the following methods: aiter-
* ing the thickness of the felt, altering the amount of
asphalt absorbed by the felt, changing the thickness of
*  the asphalt coating, and altering the amount of min-

150— 12" 16" “10° c ,
175 1b 20r3 | (305 cm| (406 cm) | (2564 cm)
(68 0=~ ’
79 4 kg)
Fig. 3.1 (concluded)
2" (51 ¢m) '
-?)’/E’_'ﬂ)\ - SHOULDER
- A%
gl . . . e (121 cr)
N HEREIYIE
g MAIN.BOQY SHINGLE €|« «| RIDGE
_ﬂ____‘—__\_________& & e SHINGLE
'i.___-ao" (76.2 cm)————-i 3
6T m ! Py
“5:""_"*-‘) . . . . 137 cm
jo———30"{76.2 cm) ———]
Fig. 3-2. Typical rigi.d asbestos shingles

and spacifications
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Roll Roofing

Although roll rooling materials are not shingles or
ngid-type matenals, they are often made to simulate
the appearance of asphaltic shingles. Manufactured
Irom heavy felt saturated with asphalt, roll roofing is
avaitlable i nuneral-surfaced smooth rolls (usually
weighing 90 pounds [40.8 kilograms] per square) and
pattern-cdge rolls (105 pounds [47.6 kilograms] per
square). (See “Cap Sheets™s in Topic 2.) Diamond
point and Gothic point are two pattern-edge designs
currently available. Although pattern-edge roofing
looks like asphalt shingles, it has the advantage of
lower cost, since 1t 15 apphied 1n fong strips rather than
short units. However, it has a shorter hfe span than
asphalt shingles.

: 15
.

Tile

Tike, cither a Jlay tile or lightweight concrete prod-
uet, is designed to be applied to ¢ rool in a manner .
similar to that used with shingles. Because of their
great weight, however (up to 1.500 pounds [680.4 kilo-
grams] per square), a strong, well-braced roof deck is
necessary, to support the tile.

Tile 1> manufactured in a variety of forms, such as
flat, flatinterlocking, sculptured interlocking, and roll
styles. Roll tiles include one-piece mission, or S, tiles,
Spanish and oricatal tiles, and two-picce mission bar-
rel and Roman tiles. Some tile is’glazed to enthance its
beauty and to incredse its waterproofing ability. Fig-
ure 3-3 includes illustrations and spedifications for
selected types of tile.

. .|Length exposed
. “ to weather , Center-to- No. of pieces Average
- (regular laying ~enter required per weight
Type of tie . method) specification square per square !
12" (30.5-cm) widths 4
Flat shingle 14" 12", 86 980 Ib.
8 (35.6 cm) (30.5 cm) (444.9 kg)
fRandom widths
) . e 4°(10.2 cm)12
, ; : 13%" to 15 6"(15.2 cm):26| 985 Ib.
* 4" 6" 8" and, 12* (34.3 cm to Varnies 150 4
52 em. 20 3 381 em) 8°(20:3 cm).26| (447.2 kg)
(102 ¢m. 16 2 cm, 20 cm.‘and 305 cm) 12"(30.5 cm):52
1~ 9" 950 1b.
Flat (279 cm) (229 cm) 150 (431.3 kg)
interlocking -
Sculptured 13%" 8la" . 900 Ib.
interlocking {337 cm) {20 6 cmy) % (408 6 kg)
10%” {27 3 cm) :
Two-plece (£ "N ¢ . : .
straight mission e :
¢ Barel 7 14" 104" 190 1,030 Tb.
4t em) (356 cm) {27 3 cm) (467 6 kg)
102 : .
cm) ! 4 ~ . )
Trtmoreeest N d
- (194 cm)'.
{continued)

Aruitoxt provided by Eic:

Fig. 3-3. Selected types of tile and specifications
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Type of tle

Length exposed
to weather
(regular laying
method)

Center-to-
center
specification

No. of pieces
required per
square

Average
weight
per square

Two-piece -
tapered ndission f.°
barrel

104" 1178 cm
(26 cm) ﬂ‘ );

1 8w
== (21.6 cm)~?

14"
(35.6 cm)

10%”
(27.3 cm)

180

' ]
1,150 Ib. 4
(622.1 kg)

k 10%"
(26.7 em)
‘ One-piece /
mission, or (-
S, tile

12:-

i
]
“- (305 cm)™"

15-'
(38.1 cm)

102"
(26 7 cm)

88

990 Ib.
(449.5 kg)

.-
|

Shingle
{pan and
cover
shingle}

]
144" '
TT368 em T -

12°
{305 cin)™ 7}

Regular laying method

14"
(35.6 cm)

14%"
(36.8 cm)

144

1,100 Ib.
(499.4 kg)

Alternate laying method

14"
(35.6 cm)

182"
(47 cm)

120

1,200 b. .
(544.8 kg)

Onental inter-
locking shingle

9"
(22 9 cm)

10%4"

{26 cm)

152

AY

950 Ib.
(431 3 kq) .

10%”
(26 cm)

N\

8'/‘11
(21 cm)

90 -

900 Ib.
(408 6 kg)

\

Fig. 3-3 (chcluded)
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Slate

Slate shingles are manufactured from dense, finc-
grained rock that i1s quarried and sht into the desired
shape and thickness and-finished in either a smooth or
rough texture. Slate rool'ng varies in thickness from
% inch to 2 ipches (1 centimetre to 5.1 centimetres)
and in length from 9 inches to 26 inches (22 9 centime-
tres to 66 centimetres). The widths vary in proportion.

Slate shingles come in a variety’ of natural colors,
such as black, gray, brown, purple, green, red, blue-
black, mottled purple, and green-and-purple varie-
gated. Typical slate shingles and specifications are
illustrated in Figure 3-4.

T
1%4* (32 cm) 5
© MINMUM - - —5Z
etz | NRE
+ LI |
5 u Ew|® <o
E- ° o o & ) -\—
°un 3 QO 1 =,
o " o 3= . 2~
ol ™ 0
Iy} ~ & {51 cm)
e - ©o©°
e . ~
o~
i b
Fig. 3-4. Typical slate-shingles and spacifications

Aluminum Shakes

Aluminum shakes and steel tile provide roofing sys-
tems that will not warp, rot, or burn. Aluminum
shakes are made from sheet aluminum approximately
0.02 inch (0.5 millimetre) thick and may be 9 inches
(22 9 centimetrés) square or 12'inches by 36 inches
(30.5 centimetres by 91.4 centimetres). They are
folded on all edges with reversed folds sou .that the
adjacent shakes will interlock. Starting.strips are laid
around the perimeter to lock the shakes in place, or, if
laid individually, the strips are cut to form a straight
line at the cave. This type of shake is usually applied
on roofs with at least a 3, 12 pitch. Aluminum shakes
are manufactured with a plain surface, with an anod-
1zed finish, or with a baked-on vinyl-cnamel finish in a
variety of colors.

Steel Tile

Steel tiles used for roofing are coated with zin, tin,
lead, or combinations of two of these. Steel coated
with zinc is commonly kncwn as galvanized steel:

2 P

SPUT SIDF up

SAWN SIOE DOWN
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when coated with tin, it is called hright plate; and
when coated wjth.a mixture of 75 percent lead and 25
percent tin, it 1s known as rerneplate. Typical steel tile
and specifications are illustrated in Figure 3-5.

12 0% <™ “~

Fig. 3-5. Typical steel tile and specifications

Wood Shin.gles and Shakes

Wood shingles and shakes are made of cypress, red-
wood, or cedar. Shingles are similar to shakes except
that the shingles arc sawn rather than split.

Cedar shingles vary according to grades, sizes, tex-
tures, and cuts. Quality is graded by numbers ranging
from | to 4. Number | shingles, which are made from
near-vertical-grain heartwood, are the best. Number 2
is a good grade shingle that'allows minimal flat grain
and sapwodd. Number » is a utility grade, and
number 4 is for use in under-coursing and on interior
walls. Common lengths are 16, 18, and 24 inches
(40.6, 45.7, and 61 centimetres); they vary in width
from 3 to 14 inches (7.6 to 35.6 centimetres). Shingles
of one width, called dimension shingles, may be
obtained, but they are mere expensive than shingles of
random width.

Wood shakes are like large, thick, hand-split shin-
gles. They come in three variations. hand-split and
resawn, taper-split, and straight-split shakes. The
hand-split and resawn shakes are thin at one end,
thick at the other end, rough on the face, and smooth
on the backside. Taper-split shakes are also thick at
one end and thin at the other, but because they are not
resawn, both faces are rough. Straight-split shakes
kave a regular thickness and are rough on both sides.
All shakes are number 1 grade, with thicknesses of %
inch (1 centimetre) and up and lengths of 15, 18, 24,
and 32 inches (38.1, 45.7, 61, and 81.3 centimetres).
Widths arc random, and not all types of shakes arc
available in all sizes. Typical wood shakes are shown

in Figure 3-6.

STRAIGHT SPULIT

TAPER SPLIT

Fig. 3-6. Typical wood shakes

25
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TOPIC 4—ELASTOMERIC AND PLAS \

This topic and the relared i
to do the following:

o Define the term elastomer.

RANES

ruction classes are designed to ¢nable the apprentice

¢ Distinguish betweén elastomeric membranes and plastic membranes.
» Explzin the meaning of the term preformed membrane,
o Identify several common fiuid-applied products.

A relatively recent development in the roofing and
waterproofing industry is the use of cold-applicd,
monolithic membranes. They can be brushed, rolled,
or sorayed on to form a scamless system that covers
either horizontal or vertical surfaces, including many
unusually shaped roofs. These membranes can be
applied over a base of roofing felts or d'rectly onto
roof decks. The materials for the membranes are
available in two basic forms, (1) preformed sheets or
rolls, installed with adhesives or mechanical fastencrs,
and (2) liquids applied with a spray gun, brush, or
roller,

Many of these membranes are manufactured from
sy nthetic rubber cumponents called < lustomers. Elas-
tomgrs, or clastomeric substances, behave like rubber
in th\.\t they can be compressed or stretched and will
still return to necar their original shapes.

In addition to clastomeric materials, cold-applicd
membranes are manufactured from newly developed
vinyl, plastic, and asphalt combinations. These new
products alsu contain clastomers to make them more
elastic.

The basic concept of elastomeric and plastic water-
proofing is to utilize the rubberlike propertics to
maintain a waterproof membrane ‘even though the
structure to which the membrane is applicd may
undergo movement,

The relatively thin films used in this type of roofing
must be of a ve'y high quality. They must resist
chemicals, abrasion from foot traffic, and the ravages
of the weather Elastomeric materials are usually
tightly bonded to the structural deck. This bond
strength depends on the particular coating or adhesive
used and is influenced by several factors,

Onc such factor is adhesive bond, which is simply
the ability of the wating to stica to another material.
Surface roughness or texture and the composition of
both the clastomer and the deck influence the adhe-
sive bond. Additives are sometimes used to promote
or increase the adhesive strength to particular dechs.
In many instances primers must be used to gain maxi-
mum adhesion to surfaces. The manufacturer’s primer
recommendations, particularly for metals, painted

surfaces, and flashing or trim arcas, should be adhered
to. '

Another factor is cohesive strength, or the resis-
tance of the coating to tear apart within itself. In gen-
cral, cohesive adhesion is proportional to the tensile
strength of the elastomeric materials. The stronger the
material, the greater its resistance to being pulled

. apart.

18

Elastomers consist of a generic polymer (the base
clastomer) compounded with extenders, pigments,
chemical curing agents, and other ingredients that
provide specific performance properties. Extenders,

. 3 - ) >
are used to lower cost, improve adhesion, and achicve

high-quality performance under special environmen-
tal conditions, such as constant'soaking with water.
Pigments give color and reinforcement to the elasto-
mer and provide protection from the effects of sun-
light. Curing agents supply the chemical mechanism
by which clastomers dure, Some special ingredients
may be used to enhance fire retardance, resistance to
oxidation, and other damaging conditions.

Elastometic and plastic materials and their applica-
tion procedures are discussed in detail in Cull-
Applied Roofing Systems and Waterproofing and
Dampproofing. However, because of the large number
of manufacturers and varicties of formulations, no
instructional guide can be al inclusive with regard to
the installation and safety procedures to be used with
such materials. It is therefore necessary, when instal-
ling a specific clastomeric or plastic system, td read
the instructional data provided by the product manu-
facturer and carefully review the label for specific
application and safety prowedures. For example, if the
system includes a solvent, it is probably flammable
and will ignite during application if safety procedures
are not followed. Many materials are highly toxic and
van be harmful to the health of workers without a
respirator in an enclosed arca.. NOTE. In some cases
the manufacturer’s instructions will cunflict with the
architect’s specifications. These differences should be
resolved before the work proceeds.

Fluid application of elastomeric roof membranes is
usually accomplished by using a hand- or power-

N \
o\ N
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»

operated paint roller. Some membranes may be ap-
plied by spraying, except for neéprene, which will not
atomize into droplets. Trim and edge work is usually
done by brushing.

The usual recommended thickness of elastemeric
mcembranes ranges from 20 to 60 mils (0.5 millimetre
to 1.5 millimetres), and sometimes more, depending
on the material *ype and the specifications. Most
membranes require two to six individual coats to
achieve the recommended thi¢kness. The time between
application of coats is.sometimes important to ensure
maximum adhesion of each coat, but as a matter of
good practice, it is always best to complete an entire
roofing membrane without long delays. This practice
heips to avoid accumulation of dirt and other atmos-
pheric fallout that will impair adhesion.

Pre\formed Eiastomeric and Plastic Membranes

Roofers should be famiiiar with the following eight
basic types of preformed elastomeric sheeting. (1)
polyvinyi chloride (PVC sheet), (2) glass-fiber-reinforced
PVC sheet, (3) nylon-reinforced PVC sheet, (4) chlo-
rosulfonated poly2thylene (Hypalon, a DuPont trade-
name); (5) polychloroprene (neoprene); (6) Hypalon-

o

~J
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coated neoprenc sheet, (7) polyethylene sheet, and (8)
polycthylene.

The PVC sheets are examples of plastics that have
elastomeric propertiecs. Neoprene sheet is an elastomer
that employs a contact adhesive to join its sheets
together. Neoprene and Hypalon arc compatible, with
Hypalon narmally used as the top coating because of
its weathering characteristics. It is manufactured in
various colors and is lightweight and flame resistant.

Fluid-Applied qubranes

While most fluid-applied coatings are clastomeric
(rubberlike) compounds, some asphaltic and plastic-
based coatings are also available in fluid form. How-
ever, both elastomers and plastic, asphalt ‘coatings
form seamless waterproof membranes. Hypalon, nco-
prene, and PVC are available in liquid form. One
asphalt-based system incorporates glass reinforcement
into the finished monolithic film membrane. The basic
tool for application is a spray gun that cuts continu:
ous glass filament into predetermined lengths and
sprays them together with liquid emulsion compounds
to form the membrane. ¢

-

<
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TOPIC 56—FLASHING MATERIALS
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»

.

This topic and the related instruction classcs are designed to enable the apprentice

to do the following:
¢ Define"the term flashing.

® Describe the importance of using the proper flashing material in a specific location.
® List some important factors to consider in choosing a flashing material.
® Identify some common flashing materials. -~

Flashing is used to scal off a roof at termination

" points where the roof meets variotis structural parts of

‘a building (ustally, vertical structures) and to prevent

the intrusion of moisture at all such points. The

proper selection, cutting, and application of flashing

materials are among the main skills a roofer must

learn. Incorrect flashing accounts for most roof leaks

today, and sclection of the proper flashing for a job

" can help to ensure the greatest economy for both the
cliént and the contractor.

Flashing materiai should always be suited for the
conditions found in the area where it is to be ysed.
Corrosive metals should not be used near the ocean or
in factory arcas Where destructive fumes are present.
Flashing that cannot withstand extrem¢ heat (such as
that around hot stacks) should be avonc?
heat is apt to be common.

Although the type of flashing material to be used on
new work is genecrally specified by the architect, in
actual practice the roofer is often called on to suggest
substitutions or modifications to the specificdtions. In
addition, flashing on recover work is almost always
the total responsibility of the roofer, from the selec-
tion of the type of ﬂashmg to be used to the method of
installation.

Factors in the Selection of Flashing Material

Certain factors must be considered in the selection
of flashing material:

Geographic location

‘Type of work done in the building being roofcd
Whether or not insulation is used s
Whether the roof is subject to alicrnate condcn-
sation and drying

tufc variants .
Amount of water expected on the roof
Thickness requic.d for the metal used in flashing
Degree of galvanizing required

Amount of flashing arca located at the drip point
of wood shingles

e Correct treating and painting of the flaslung

ed where such

Whether the roof is subject to extreme tempera-

e Mecthod of assembling the job
e Quantity of organic matter expected to fall on
the roof

'fypes of Flashing '

Flashing is manufactured in finished forms, or it
may be fabricated on the roof. Amongthe many types
of materials used for flashing are the following:

¢ Galvanized iron .

» Aluminum

e Copper

¢ Lead

¢ Asphaltic felts and cap sheets

o~ Asbestos felts and cap sheets .

e Irish flax

Flexible vinyl

Flexible neoprene

Plastic (fiberglass impregnated mth polyestcr or

cpoxy resin)

Stainless steel (chrome and steel alloy)

Self-adhesive, aluminum-faced scaling strip

Monel meta!l (copper and nickel alloy)

Temeplate (lcad-coated sheet iron)

Tile (clay and glazed)

Asphalt-based fibrated and nonfbrated plastic

cement (mastic)

e Coal-tar-based fibrated and nonfibrated plastic
cement (mastic) '

¢ Glass fabric or cotton fabrie (webbing)

Descriptions of several of these materials are pro-
vided below.

Galvanized Iron

Galvanized iron is made in sheets of various thick-
nesses, the thickness of a sheet is indicated by a gage
number. The smaller numbers indicate thicker metals
and vice versa. The U.S. standard gage for sheet metal
for plate ranges from number 0000000 (equal to !4

" inch [1.3 centimetres]) fo number 38 (equal to 1/ 160
inch [0.2 millimetres]). .

Galvanizing is accomplished by pickling (cleaning) .

and dipping hot sheet steel into an alloy of zinc and

20 23




Common Roofing and Waterproofing Materials and Equipment—Topic 5 21

tin. Galvanized iron is made in various qualities and
thicknesses to meet different flashing specifications. It
is generally used only on competitive work where the
best quality is not required. When working with this
material, the roofer must be careful not to bend it any
more than necessary, because bends cause slight frac-
tures to occur in the coating, allowing the steel to rust
under normal moisture conditions. The quality of gal-
vanized iron is difficult to determine by appearancc
alone, it can, however, be indicated by the following
factors:

® Good quality galvanized iron will not flake or
crack readily when it is bent.

e No holidays (voids) or blisters will be observable
on the surface. -

Terneplate

Terneplate, a flashing.matenal similar to galvamzed
iron, is produced by coating steel with a mixture of 75
percent lead and 25 percent tin.

Copper ,

Flashing made from copper is durable, provided
that it is not installed on, or close to, another dissimi-
lar metal that will allow electrolytic action (deteriora-
tion caused by chemical change) to Yoccur. Copper
flashing is frequently called for by architects because
of its weathering qualities.

Lead Flashing

Lead flashing is used extensively in high-quality
roofing work. This flashing may be purchased in
standard sizes and forms, but much of it is custom-
welded for the specific job. Lead has long been used
for flashing because of its malleability, that is, it can
be stretched and molded into the desired shape by

pounding with a mallet. Lead is cspecially advanta-
geous for use on tile and slate roofs not only because
of its plasticity but also because of its lasting qualities,
since both tile and slate are costly to remove and
replace.

Aluminum

Aluminum has been used as a flashing material in
increasing quantities during recent times. It has the
advantage of low cost and easy handling, but its dis-
advantages are many. It is subject to rapid deteriora-
tion by electrolysis, is adversely affected by alkali and
salt air, and has a high expansion cocfficient, causing
it to break its seals.

Irish Flax

Irisk flax is a felted, flaxine flashing material avail-
able in rolls 32 inches (81.3 centimetres) wide and
approximately 80 feet (24.4 metres) long. Most Irish
flax, as the name implies, is imported from Ireland.

Flexible Flashings

Neoprene, vir;yl, butyl, and other rubberlike sub-
stances are used for flashing where the expansion and
contraction characteristics of metal may cause a prob-
lem. Self-adhesive, aluminum-faced sealing tape, for
example, is a flexible flashing that is available from
several manufacturers. The aluminum is backed by a
rubberized (butyl) adhesive designed to resist cracking
and softening in a variety of temperature ranges. The
roofer should always study the application instruc-
tions thoroughly before attempting to apply any of
the many flexible flashings available.

Glass fabric, cotton fabric, and roofing cement are
also flexible flashings. Informadtion on these materials
can be found in Topic 2.
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This topic and the related instruction classes are designed to cnable the apprentice

to do the following:

¢ Describe the “do’s” and “don’ts” of :he nailing process.
¢ Distinguish among several common rool'ng nails and their uses.
’ e Identify some factors involved in selecting the appropriate roofing nail for,a speclf'c job.

Fasteners used in securing roofing materials to the

deck inclfde various ty pes of nails and other fastening

devices. Several of these are shown in Figure 6-1. The
type used depends on the kind of roof being applied,
the type of deck, and the local climatic conditions.
Wind action, for example, may require special fasten-
ing methods. The focus of this topic is on nails and
nailing echniques.

Nailing Techniques

Nailing is one of the first_jobs assigned to appren-
tice roofers. Apprentices soon find that their work is
judged by not only the speed with which they nail but
also the skill and precision with which they drive nails.
Nails that are improperly driven can cause roof fail-
ures, especially if they punch unnecessary holes in the
material nailed or if the heads stick up and fracture
the material laid over them.

Roofers use a shingler’s hatchet or a straight claw
hammer for driving nails. In all instances nailing tools
of high quality should be used. *~

-Driving nails properly requires much practice.
Sharp taps (not heavy blows) should be used. The
head of the hatchet-or hammer should strike the nail-
head squarely to avoid bending the nail or damaging
the surface of the roofing. An important rule in nail-
ing is to “save the last lick,” which means to withhold
the final tap that would drive the nail to the point
where the head rests flush with the surface of the
roofing.

On some jobs nailing machines may be used. These
machines can drive nails at a faster rate than any
human being nailing manually, but they cannot be
used to advantage on all roofs, and they cannot

+ always be used to do all the nailing required on a
roofing job. Nailing machines can, for example, be
used efficiently on many flat, open areas but not on
very small areas. *

Staplers represent another fastening innovation in
the roofing trade. Staples arc now generally approved
for use in the application of some kinds of roofing.
Before staples are used, however, the local building
code and the roofing.material manufacturer’s specifi-
cations should "be checked. The stapler used, whether

the manual or pneumatic type, must be handled only
. by roofers who are skilled in the operation of these

tools.

Roofing - Nails

It is important that any pail to be used in roofing be
designed specifically for roofing. Using nails designed
for any other purpose is wasteful because such.a prac-
tice can result in a job that has to be done over or a
roof that is easily damaged and therefore frequently
requires repairs.

The holding power of a -nail driven into wood
results from the resistance between the wood fibers
and the nail shank. For this reason rough-shank nails
or ring-shank nails are gener,ally used.

Roofing nails are made of different metals, and var-

ious types are available for use with different kinds of-

roofing materials or to- meet specific requirements.
For example, galvanized steel or copper nails are gen-
crally used to fasten tile orslate. The type of nail to be
used may be designated in the job specifications or the
requirements of the local building code. If no specifi-
cations are available, the contractor may use the kind
of nail the contractor believes to be most satisfactory—
as long as it meets code requirements. Roofers are
rarcly called On to select the nails to be used, but they
should know why nails made of.a given metal are
selected for use on a specific job.

A bright steel nail—called a slick—will rust out
rapidly if exposed to the weather, while galvanized
steel nails will last many years, even if exposed.
Copper, brass, and aluminum nails will last almost
indefinitely under the same conditions. Although
these are important considerations, it should be
remembered that most nails used in roofing are never
directly exposed to the clements. In hot-applied roof-
ing all nails used are covered with asphalt orfelt; and
in shingling, most nails are covered by the succeeding
layers of shingles. Even so, the nails are subjected to a
certain amount of moisture, and for this reason the
rust-resistant qualities of thedifferent kinds of nails
should be considered in selecting the right nail for the
job.

.
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Another important consideration in the choice ‘of
nails is the type of material with which the nails will
come in contact (flashing mateyial, for example). Con-
tact between dissimilar metafsr will result in electro-
Iytic action. deterioration of the most electropasitive

Size of the Nailhead

Next inimportance to the metal selected for roofing
nails is the size of the nailhead. The larger the head,
the more holding power it will have on the surface-—
provided the nail has been driven properly. “he most

_metal. . commonly used head size for asphaltic shingle roofing
. ﬁ STANDARD ROOFING NAIL
: Head %" t0 %" (1 emto 11 cm)
HOLLQW CONE SHANK FASTENER \n drameter ef':bed( shank, 11 of 12 gage SELF-LOCKING FASTENER

. Electro-nnc, galvanued tapered
cone shank

R .
WEDGE NAIL
When nail 1s dnven, shank bends to
provide back-out resistance (as shown)

‘.

TWO-PIECE TUBE NAIL

Cap diameter 1 (25 cm) When nail 1s
dnven, tip spreads out to provide
back-out resistance

.

5.

. ROOFING STAPLE —~
. Used only for powor-dnvbn}unncauon “\
- over tape or through discs 5

SPLIT-SHANK FASTENER
\

When fastener 1s dnven, electro-zinc,

THREADED ROOFING NAIL

. Head 3%” (1 cm) in dvameter Annular nng .,
> A or spiral threaded; 11 gage .

SPRING STEEL BARBED CUP

E Driven through tin disc
L}
- .

HARDENED SPLIT-SHANK NAIL

galvanized shank spreads out to prowvide When nail is dnven, shank spreads out diameter Annular threaded or spiral
back-but resistance X to provide back-gut reSistance threaded

Cap 1" (25 cm) in diameter When nail ts
driven, shank spreads out to provide
back+out resistance

.

’ =

qr (AR

THREADED SELF-TAPPING SCREW

Daven through 8 minimum 3" (7.6-cm)
drameter disc

' HARDENED-STEEL. SERRATED NAIL

Head 1* {2 5 cm) 1n diameater Milled and-
coated to provide back-out resistance

' <&

CAPPED-HEAD NAIL

Round or square cap 1” (25 cm) In

~

e

Fig. 6-1. Festeners commonly used in the roofing industry
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is % inch (| centimetre) in diameter. Properly spaced
(a typical nailing schedule is shown in Fig.' 2-1), nails
with heads of this size will afford adequate holding
power for such a roof.

When holding power greater than that of the %-
inch ¢l-centimetre) nailheads is required for built-up
roofing basc sheets, cj capped nails or regular
nails driven through the center of tin disks are used.
These disks are-usually 1 inch to 1% inches (2.5 to 3.8
centimetres) in diameter. .

Length of the Nail o

Another important consideration is the length of
‘the nail used. A- nail that is too short will not hold
properly and may pull out; one that is too long wxll
project through the sheathing. o

Among the factors to be taken into consideration in

determining nail length is whether or not the under-

side of the deck will be exposed, as the ceiling or cover,
of a’porch or patio might be. If so, the nails must not
protrude through the deck where they can be seen
from the underside. In all cases, however, it is best to

Common Roofing and Waterprooflng'Materials and Equipment—Topic 6

‘Use a nail short cnough to avoid penetrating the deck

on the underside,

The nails selected for a job must be long enough to
penetrate the roof deck sufficiently to ensure adequate
holding power. In wood this is usually considered to
be % inch (1.9 centimetres) or through the sheathing
(whichever is less). In reroofing, a specizi problem is
faced in selecting the length of nails because the nails
must be long enough to go through both the new and
old roofs and still penctrate the deck by the recom-
mended Y-inch (1.9- cenumetrc) distance.

To determine the thickness of old roofing, the
roofer can either find a raw (exposed) edge that shows
the depth of the old roof or cut a patch to determine
the depth.

Concrete or Clay Tile Fasteners

Fastening tiJes requires special fastening devices.
For such purposes tile wire or strips or special tile
“nails” are used. Tile fas:eners are manufactured from
galvanized, brass, copper, or stainless steel wire. More
detailed information on tile fasteners can be found in
Rigid Roofiug
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COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 7—HANDLING OF ROOFING MATERIALS

This topic and the related instruction classes are designed to cnable the apprentice

to do the following:

L] ldenufy the steps invelved in checking out the truck that will be used to deliver roofing

materials to the jobsite,

® Describe truck and forklift safety precautions.
¢ Discuss the proper loading prdacedures for built-up roofing materials, composition shin-

gles, and other roofing materials.

¢ Identify the major considerations invalved in loading materials on the roof.
¢ Describe the types of rope commonly used by roofers.

Several important tasks must be attended to before
work can begin on a roofing job. The truck to be used
to transport materials to the jobsite must be checked
and loaded, materials must be unloaded at the jobsite,
lifting and hoisting cquipment must be checked, mate-
rials must be loaded on the roof, and so forth. Infor-
mation on such tasks is provided in this topic.

éheckir.g the Truck

The first task in preparing to begin any roofing job
is to ensure that the truck to be used to move mate-
rials to the jobsite is in good working order: A com-
pletely loaded truck that is not in operating condition
can be very costly in terms of both time and moncy.

Before any cquipment or materials are placed on
the truck, the vehicle’s oil and fuel supplies, lights,
windshicld wipers, tires, and the like should be
checked. Ifa forklift is to be towed behind the truck, it
should*be checked in a similar manner. This check
should include an examination of the hydraulic sys-
tem, the locking brake, the towing hitch, and the
safety chain. Before the Vehicle is towed, the forks
should be placed in the down position, and the safety
brake should be released.

In California every truck must be £quipped with an
ABC powder-type fire extinguisher and a first-aid kit.
Both should be checked regularly to be sure they are
ready for use.

Operating Trucks and Forklifts Safely

Most regulations pertaining to the operation of
forklifts, industrial trucks, and industrial tow tractors
deal with the operator and safe operation of these
vehicles. However, the roofer apprentice, as well as
the journcy-level roofer, should -be aware that many
injuries Qccur to persons just walking or working near
forklifts and industrial trucks and tow tractors.

Sections 3657 and 3664 of the General Industry
Safety Orders include rules for operating these vehi-
cles. Both sections are reproduced in Appendix A of

4
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this workbook. The apprentice is strongly encouraged
to read these sections carefully and to become thor
oughly familiar with their content.

Loading Materials on the Truck

A truck thatis to be used to transport materials and
equipment to the jobsite should be loaded with the
particular job in mind; that is, the materials and
cquipment should be lodded in such a manner that
they can be taken off the truck in the order in which
they will be nceded. Items needed .first should be
loaded last and vice versa (see Fig. 7-1).

Procedures for loading different types of roofing,
materials are discussed below. Regardless of the mate-
rials being loaded, however, those loading the truck
must be careful to distribute the load as evenly as
possible over the wheels of the vehicle.

Loading Built-up Roofing Materials

The list of materials for a typical built-up roofing
job might include the following: 14 rolls of number 15

” felt, ten cartons of asphalt, and 20 rolls of number 90

cap sheet.
follows:

1. Cap sheet Because the cap sheet will be used
last, it should be loaded first. Thé'rolls should be
stacked on ends, in rows, against ghe cab from
oncside of the truck to the othtrs Cap sheet
should never be laid flat, because thls will press
the rolls together and flatten the material.

2. Felt Felt rolls should be stacked on ends. If the
truck is not specially equipped to hold such tools
and cquipment as mops, brooms, and shovels,
these should be placed upright in or between the
felt rolls. )

3. Asphalt This is the first material to be used,
and so it should be the last item placed on the
truck. Theaslphalt should be positioned against
the felt and equipment, from side to side of the
truck.

These matcrjals should be loaded as

N
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In.most cases the weight of the asphalt will hold the
rest of the load in place. But if the load is very large, it
should be secured with ropes. If ladder racks are not
provided, laddets can be placed on top of the load,
but they must be tied doWwn to prevent their falling off.

If a kettle is to be towed to the jobsite, the last step
in the loading process is hooking it up to the truck.
This conncctiog is usually made with a ball trgiler
hitch or .pin. The safety chain should be conneéted
cvery time the kettle is hooked up to the truck, and the
kettle leg must be raised before the kettle is moved.
The burner should never be in operation while the
kettle is in transit, and nothing should be hungon the
kettle. If a brake light connection is available, it

] §hould be used.

Loading Asphalt Shingles

When a truck is loaded for an asphaltic shingle
roofing job, care must be taken not to concentrate the
shingles at the back of the truck. This could cause
excessive strain on the axle and result in a broken
spring if the truck were to strike a bump. It is recom-
mended that the load be distributed equally from side

" to side and from back to front. To ) prevent stacks of

aaphaltlc shingles from sliding or toppllng, those load-
ing them should alternate the bundles in layers of
three--the first layer facing in one direction, the
sccond layer crisscrossed on top of the first, and so
Xorth.

N

Loading Clay Tile

Clay tile should be stacked on ends, if loaded loose,

and as straight as possible to prevent breaking or
cracking. Most manufacturers deliver tiles to the shop

¥

-

or jobsite already stacked on pallets and secured with -

metal bands to keep them from slipping. NOTE:
Before cutting the metal bands on stacks of tile, the

roofer should make sure that the tile is not leanin} to
é L4
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one side. If the tile is leaning, it will fall when the
pressure from the band is relcased.

Loading Rigid Asbestos, Slate, and Rigid
Plastic Tile

Rigid asbestos, slate, and rigid plastic tiles should
be loaded flat on the truck. They should npt be
stacked so high that the weight of the stacks breaks
the bottom rows. They must never be stacked on edge,
because the edges may be damaged to a degree that
would render the tiles useless. If they are stacked in
tiers, the tiers should be crisscrossed in the manner
described for clay tile in the preceding section.

Loading Metal Roofing

Metal roofing is normally very rugged, and the
shipping package will usually be sufficicnt protection
against bending or mashing. However, when alumi-
num shakes arc lgaded, care must be taken not to
mash the exposed ends, bccausc such damage makes
the shakes uscless. ’

‘w

* Loading Materials on the Roof

Proper loading of roofs requires skill and a knowl- ,

cdge of the roof structure. Unless careful considera-
tionis given to loading properly and safely, damage to
the roof and to the interior finish may result. When
materials are loaded on a roof, consideration must be
given to the strength of the roof deck, condition of
sheathing boards; weight distribution, accessibility of
the materials for application, and the order in which
the materals will be needed. Proper distribution of
materials ory a built-up roofing job is shown in Figure
7-2.

Reloadmg Materials on the Truck

When thc job has been completed and the truck is
being reloaded for the return to the yard, trash should

. Properly loadsd trucks

34
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be _separated from Ieftover materials. If trash is
$tacked on top of the leftover material and equipment,
good materials or equipment may be thrown out with
the trash. A common practice is to place trash at the
rear of the truck and tools, equipment, and leftover
matervials against the cab. If the materials were deliv-
ered on pallets, the pallets can be placed on the trash”
to prevent it from blowing or falling off the truck.

Particular care should be taken to load hot mops so

that they do not come into contact with flammable
materials. When-the truck is retyrned to the yard, the
mops should be removed, the kettle should be discon-
nected, and both should be put in a safe place at once.

-

.

Selecting Ropes for Rigging

 Three types of ropes are used in rigging for roofing |

jobs—manila, nylon, and wire, Each has its own spe-
cific requirements and should only beused for the job
it was designed to do. .

.

Manila Rope

Manila rope is usually a %-inch-diameter (1.9-
centimetre-diameter) rope that is dcsngned for hoisting
by hand. It can also be used for securing a roofing

jack system (scaffold) and as a handhold when a

crawling board (chicken ladder) is being used on a
steep roof. On a gallows-typc frame hoist, when no
courfterbalancing material is available, a %-inch (1.9-
centimetre) rope that is tied securgly, to the tailpiece,
stretched tight, and laced to an object on the roof wil!
provide secure anchorage to hold the frame in piace
when loaded. NOTE: The hoisting devices described
above are intended for single-line, hand use only. Any
attachment of a power system, winch, hoist, or blocks
and falls can be dangerous unless the system complies
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Fig 7-2 Distribution o matomls ona bullt-up roofing job

w:th Aruclc 15, Section 1613, of the Construction
Safety Orders.

Nylon Rope o

Nylon rope, compared to manila rope of equal snze
is stronger and can be used with greater loads How-
ever, nylon rope is very difficult ‘to work with in cold
or wet wéather. It is often used to secure material ona
loaded tryuck.

Wire Rope

Wire rope is composed of wire strands formed in a
spiral around a core, which imay be eithc: fiber or a
separate wire rope. It is used on almost all motorized
hoisting equnpmcnt because it cary withstand heavy
loads and is very durable. Care must be taken, how-
ever, to, ptevent overloading this rope. Wire rope
should be inspected daily for wear, broken strands of
wire, signs of unusual impacts, kinks, and any marked
decrease in’ rope diameter. Wire rope, like any metal,
is subject to rust, and so it-ghould be lubricated to
protect it from rust and coﬁogion, stored in a dry
place, and kept as clean as possible.

Whenever it is necessary to make.a loop or attach

27

wire rope to an object for pulling or lifting, it is -

rccommendcd that.wire rope clips that are made of a

good gradc steel be used. They should be propcrly
pplied with a-thimble to provide a safe end fitting. At
ast three clips should be used. For larger ropes at
ast one cllp for each Y inch (0.6 ccnumctrc) of ropc
namctcr is appropnate

Knot.-., .

Being ‘able to tié the proper knots is vitally impor-
tant for the roofer in .hoisting material from the
ground to the roof level. The knots shown in Figyre
7-3 are those commonly used by roofers,
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{

EYE SPLICE—~Used to hold needle *

beams.

BOWLINE ON THE BIGHT—Used in
<emergencies to lift an injured
worker off a building or out of a
hole. Also. used to tie bowkne 1n
middie of the line.

._.\\\“\“\\\

BOWLINE—UZed wharever & hitch
is required that will not slip, jam,
or fall.

SCAFFOLO HITCH—Used to fastan
single-scaffoid pllnkxito hang level.

-

L]

- CLOVE HITGH OR BUILDER'S
HITCH—Used to fasten ropa to
upright posts on staging to act as

, & rail or safety line.

’

RUNNING BCWLINE—Used to hold
needle beams. -

TIMBER HITCH—Used to hoist
planks, timbers. and pipa. A
hatf-hitch can,be added to keep a
plank or length of pipe on end
while lifting.

..' ;

v £ )

Py,
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SELF-CENTERING BOWUNE—Used *
* to fastan single-scaffold planks.

»

ROUND TURN AND TWO
HALF-HITCHES—Used.to fasten a
scatfold hne to a-supporting beam

*  ROUNO TURN AND TWO
HALF-HITCHES—Used to hold ’
needle beams

ROLLING OR TAUT UINE
HITCH-Used to hold tension n 2
hine

e .

. SQUARE KNOT—Used to join two
ropes or lines of the same size.

FIGURE 8—Usad in the end of »

rope to prevent the strands from .
unlaying and to, prevent the end of

a rope from shpping through a

block or an eye. @

3

TWO HALF-HITCHES—Used to
socgro rope to columns Or posts.

SHEET BEND-~Used to join two
hines of different or same size

Source. Reproducad wnrth parmission 61 the instructional Materials L.lbowtory. Trade and Industrsal Education, The Ohio State University, 1885 Neil Avenue,

Columbua, OH 43210,
[
Q

ERIC

Aruitoxt provided by Eic:

Fig. 7-3. Knots commonly used in the roofing industry
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TOPIC 8—OPERATION AND MAINTENANCE OF SMALL ENGINES

This topic and the related instruction classes are designed to enable the apprentice

to do the following:

\ N
® Discuss the proper procedures for starting small engines used in the roofing industry.

# Identify the steps-to follow in performing basic maintenance work on small engines.

Small cngines (see Fig. 8-1) are used for various
tasks on roofing Jobs to save time and physxcal exer-
tion by the roofers. These engines vary in size from |
to 12 horsepower (0.7 watt to 9 watts) and arc used to
power kettle pumps, hoists, cutters, sweepers, spud-
ding machines, gravel machines, compressors, tile
saws, and material carriers.

Some engines run on ‘gasoline, and others require
propane. Regardless of their types these engines must
receive proper care to provide trouble-free operation.
Some maintenance procedures and starting practices
arc standard for both types of engines, and no worker
should attempt to perform maintenance operations or
make adjustments on any small engine unless fully
qualified to do so.

Starting Procedures

Before an attempt is made to start any engine, the .

fucl and oil supplics should be checked, and the shut-
off needle valve should be turned on.

Some cngines are equipped with a battery and elex.-
tric starter, while others must be started b) winding a

ENGINE MODEL. TYPE, AND
- _CODE NUMBER HERE

OIL FILLER PLUG

Fig. 8-1. A typical small engine

knotted rope around the engine sheave and pulling.

Regardless of the starting method, the following steps

should be followed in starting all small engines.

I. Disengage the clutch if the engine isso cquipped.
2. Set the throttle control to approximately half

open.
3. Close the choke on the carburctor. -
4. Attempt to start the epginc. 7
5. If the engine does not start, open the choke half-

way, and try again to start it.

6. Once the cngine starts, open the choke com-
pletely, and let the engine warm up for a few
minutes before “applying” the load. This warm-
up period will allow a proper film of oil to be
distributed inside the engine. NOTE: If they are
available, always follow the manufacturer's start-
ing instructions.

Most small engines are turned off by means of a
ground switch. The types vary, but all work on the
same principle. Moving the switq? the off position
causes the ign:tion circuit to be shbrtéd out, thereby
stopping the engine. The choke should not be used to
stop the engine, because this floods the carburctor and
makes immediate restarting difficult, N

Basic Maintenance Work

Basic maintenance of small engines includes peri-
odic performance of the seven tasks described, in the
remainder of this topic. In addition to cleaning and
othet' types of maintenance, parts should be replaced /
in accordance with the manufacturer’s recommenda-
tions.

Cleaning the Air Filter

Air filters prevent dirt and dust from entering thes,
enginc valves and cylinders and abrading the interior
finishes. Three basic types of air filters are used .on
small engines, and each must be serviced périodically
to remove excess dirt and dust and keep the-engine
runni{lg properly. Each type is described below.

Qil foam filter. Oil foam filters should'be cleaned in
the following manner:
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. Wash the filter in kerosene or a solution of
, water and liquid dctcrgcnt If kerosene is used,
* rubber gloves should be worn to prevent absorp-
tion of the kerosene through the skin.
2. After cleaning, wrap the filter in a clean, dry
" cloth, and squeeze it dry
3. Saturate the dry filter in clean engine oil, and
reinstall it on the engine.

Dry-element filter. As its name implies, the dry-
element filter does not use oil. This type of filter

v

should be cleaned in the following manner:

1. Remove the wing nut and cover, and remove the
filter from the engine. .
fTap the filter lightly on a flat surface, or wash it
with water and nonsudsing detergent. If the filter
is washed, flush it from the inside out with water
. until the ﬂushmg water turns clear.
3. Air-dry the cleaned filter thoroughly before rein-
stalling n

Dual-element filter. The following steps stiould be
follo,\wcd in cleaning a dual-elemént filter:
1. 'Remove the upper screw and cover.
2. Remove the foam clement hy sliding it up off the
paper cartridge. ,
3. Wash the foam element in water and liquid
© detergent.
4. Wrap the foarn element in a ciean, dry cloth, and
squeeze dry.
5. Apply clean engine oil to the foam clcmcnt and
squecze -out the excess oil.
6. Clean the paper cartridge by tapping ltgcntly on
a flat surface.
7.-Install the foam element ovet the papgr car-
tndgc rcassemblc the cover, and'screw the cover
) down Xight. N ' )

Becausé of the dusty conditions present on most,

~jobsites, special care shotild be taken to inspect the air
filter rcgularly 'Ith:di:t and grit.gencrated by power
broe~s, spuddmg ‘machines, and roof cutters can de-
stroy an cngmc if they reach the interior’ moving parts.
Cleaning the Fud System -5
Dusty conditions on the jobsite tah also affect the
operation of thefuel system. Cleaning the fuel filter
bowl to ensure a steady supply of clean fuel involves-
the following steps: & .o
1. Shut off the fuel supply necdle valve. !
2. Loosen the yoke by means-of,the thumbscrew on
the bottom of the yoke. .
3. Remove and clean the filter screen.
4. Check the condition of the gasket to ensure
against leaks.
5. Clean the bovj with a clean rag, and replace the
* components.

Q '
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Changing the Engine Oil i

As was mentioned earlicr, the e¢ngine oil level
should be checked before the engine is started. Since
most small engincs have only'a I-quart (0.9-litre)
capacity, the oil supply can be used up very quickly. If
the oil level drops too low, the heat generated by the
motor will quickly “seize” the moving parts (cause
,them to stick together) and destroy tie engine. The oil
should be changed after 35 to 40 hours of operation.
This is about once a week for cngmcs that are being
used all day, butthe oil may be changed more often if
the job conditions are ecxtremely dirty or dusty.
(NOTE: Pump engines on kettles are extremely sus-
ceptible to rapid burnout from low or dirty oil. The oil
on these engines should be checked, and changed if
necessary, before start-up.) The following steps should
be followed i'n changing enginc oil:

1. Rcmove the . ol dram plug with an adjustable
wrench.
2. Drain the old oil into a bucket or other receptacle.
3. Sclect the proper oil for the jobsite temperature.
4.. Insert a funnel into the oil drain housing, and fill
with oil in accordance with the e ngine manufac-
turer’s specifications; or fill to the “full” mark on
the dipstick.
5. Replace the drain plug, and tighten it sccurcly
6. Start the engine, and let it run for one minute.
¥7. Stop the engine, allow it to cool for one minute,
- and then recheck the dipstick. Add more oil if
necessary.
8. Pour the old oil into a bucket. Cover the bucket
of old oil, and save it for lubricating wheels on
machines.

T

t Servicing the Coeling Systeth -

When the cooling fins become clogged with asphalt,
pitch, slag, or other material, air cannot circulate and
, relieve the heat buildup. Cooling fins should be
qlcancd daily, or more often if necessary. This can be
done casily with the sharp point of a stick. Heavy
tools should not be used to clean -the fins, because the
weight of the tools could causc the fins to break.

Cleaning and Adjusting Spark Plugs

Spark plugs should be checked periodically for
excessive wear, Excessive carbon buildup on the firing
point or the gap wire indicates that a plug needs to be
cleaned. If carbon btildup is apparent, the following
procedures should be followed to clean the plug:

1. Remove the plug with an adjustable wrench.
2. Wash the plug in solvent. :

3. Brush the plug clean with a wire brush.

4. Dry the plug with a wiping cloth.
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6.
7.
8.

- Insert a spark-gap gage, and resct the spark gap

in accordance with the engine manufacturer’s
specifications (usually 0.02 or 0.03-inch [0.5 or
0.8 millimetre]).

Replace the spark plug, and tighten it securely.
Replace the electrical lead on the plug.

Statt the engine to check plug performance.

Cleaning and Adjusting Contact Points

Adjusting the contact points involves the following
steps:

1.
2.

Remove the breaker box. .

Clean the points with a Carborundum contact
point stone or emery cloth. Insert a piece of
absorbent paper between the points; and open
and close the points so that the paper can absorb
any dirt or filings left on the points.

. Rotate the crankshaft until the points are open

to the widest gap. ‘

. Loosen the locknut with a screwdriver until the

locknut is just snug.

. Insert the spark-gap gage, and rotate the breaker

point screw to obtain the gap recommended by
the engine manufacturer (usually 0.02 or 0.03
inch [0.5 or 0.8 millimetre]). ¢

. Tighten the locknut, and replace the breaker box

cover.

7.

Start the engine to check the performance of the
contact point.

Adjusting tbc Carburetor

.The following procedure should be followed in
radjusting the carburetor:

.
2,

3.

Turn the needle valve clockwise until it is closed.
Turn the needle valve counterclockwise one and
one-half turns.

Turn the idle valve clockwise until it is closed.
. Turn the idle valve counterclockwise one-half to

three-quarters of a turn.

. Start the engine, and turn the needle valve clock-

wise until the engine misses. This will indicate
that the fuel- mixture is too lean.

. Turn the necdle valve counterclockwise to the

point where the cngine runs smoothly.

. Turn the needle valve counterclockwise past the

smooth operating point until the engine runs
uncvenly. This will indicate a fucl mixture that is
‘too rich.

. Turn the ncedle valve midway between the rich

and lean adjustment points until the engine runs

. smoothly.The engine should run smoothly for at

least two minutes with the needle valve in this
position.




Instructional Materials

Materials Required for Each Apprentice

CAL/OSHA, State of California Construction Safety Orders (Current edition). Los Angeles:
Building News, Inc..(Orders to: Building News, Inc., 3055 Overland Avenue, Los Angeles,
CA 90034.) '

Uniform Building Code (Current edition). Whittier, Calif.: International Conference of
Building Officials. (Orders to: International Conference of Building Officials, 5360 S.
Workman Mill Road, Whittier, CA 90601.)




Glossary

The definitions in this glossary arc those pertinent
to the rooﬁng trade and are not necessarily those
found in standard dictionaries. Some of the terms
.inciuded are coiloquial in nature and are used with the
mcanings applicable only to the roofing trade.

Aggregate. Crushed stone, crushed slag, or water-
worn gravel used for surfaciag a built-up roof, also,
any granular mineral material.

4sphalt. A brownish-black, natural petroleum residue
used in applying roofing.

Base sheer The first layer of roofing applned on the
deck; alsb, a dry or slip sheet.

Bitumen. Coal-tar pitch or asphalt.

Bond. To cause to stick together.

BTU (British Thermal Unit). The heat cnergy required
to raise the temperature of | pound (0.5 kilogram)
of water 1° F. (0.6° C).

Built-up roof membrane. A continuous, semiflexible-
membrane consisting of plics of saturated felts,

/coated felts, fabrics, or mats with alternate layers of

“bitumen, generally surfaced with mineral aggre-
gates, bituminous materials, or a granule-surfaced
sheet.

Cap sheer A finish roofing material used as a cover-
ing for a roof.

Coal-tar bitumen. A dark brown to black, semisciid
hydrocarbon formed as a residue from the partial
evaporation or distillation of coal tar.

Coated base sheer A felt that has been impregnated
with asphalt and then coated on both sides with
harder, more viscous asphalt to increase its permea-
bility to moisture.

Culd process roofing. A continuous, semifle.ible mem-
brane consisting of plics of felts, mats, or fabrics
that are laminated on a roof w..n alternate layers of
cold-applied roofing cement and surfaced with a
cold-applied coating.

Cuthach. Any bituminous roofing material that has
been selvent thinned (such as asphalt dissolved into
liquid form).

Dead level. The term used to describe an absolutely
honizontal roof.

Dead-level asphalt. A roofing asphalt th1t has a soft-
ening point of 130° to 140° F. (54.4° to 60° C).

Elastumner. A rubberlike material that returns rapidly
to its approximate initial dimensions and shape
after substantial deformation by a stress and the

[4
subsequent release of that stress.

Emulsion. A mixture of two liquids or a liquid and a
semisolid (such as water and softened asphalt) that
are not soluble in each other. Emulsions are aided
by emulsifying agents.

Felr. A roofing material manufactured from cellulose
fibers of rags, paper, wood, asbestos, or glass.
Fireclay. Clay capable of withstanding extremely high

temperatures.

Flashing. Sheets of metal or other suitable materials
used to make watertight joints in roofs.

Fluid-applied elastomer. An clastomeric material that
is fluid at ambient temperature and that dries or
cures after application to form a continuous mem-
brane. N

Inorganic. Being or composed of matter other than
hydrocarbons and their derivatives.

Membrane. A flexible or semiflexible roof covering or
waterproofing whose primary function is the exclu-,
sion of water.

Neouprene. A synthetic rubber used in hiquid-applied
clastomeric roof membranes or flashing.

Organic. Being or composed of hydrocarbons and
their derivatives.

Parapet. A low wall above roof level.

Perlite. An aggregate used in lightweight insulating
concrete and in preformed perlitic insulating boards;
formed by heating and expanding volganic glass.

Rake. The sloped edge of a roof at the first or last
rafter.

Reinforced membrane. A roofing or watcrproofing
membrane reinforced with felts, mats, fabrics, or
chopped fibers.

Souftening porm. The temperature at which bitumen
becomes soft enough to flow.

Thermal concductance (C). A unit of heat flow that is
used for specific thicknesses of material or for mate-
rials of combination construction, such as lami-
nated insulation. The formula for thermal conduc-
tance is:

k

C= thickness in inches

3341
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(0.1 square metre) of l-inch-thick (2.5-centimetre- |
thick) homogeneous material in one hour when R = —
there is a difference of 1° F. (0.6° C) perpendicu- ¢
larly across the two surfaces of the material. The

Thermal conductivity (k). The heat energy that will be ductivity (k) or thermal conductance (C). The
transmitted by conduction through | square foot formula for thermal resistance is.

orR=-'l(—

_ thickness in inches

formula for thermal conductivity is k = BTU/ or R =

square foot/inch/hour/degree Fahrenheit.
Thermal resistance (R). An index of a material’s resis-

tance to heat flow; the reciprocal of thermal con-

k




Appendix A

General Industry Safety Orders
on Industrial Truck Operation

\
3657. Elevating Employees With Lift Trucks.

(a) Whenever a truck is used to elevate employees for
work positioning, a safe work platform having sufficient
space to accommodate the employees and material being
elevated, but having not less than 24 inches by 24 inches [61
centimetres by 61 centimetres] working space, shall be
sccurely attached to the forks or mast in such manner as

will prevent tipping, slipping, or falling from the supports. _

The platform shall be equipped with standard guardrails
with midrails on all open or exposed sides, and toeboards
shall be installed if work is performed above places where
emp'oyees normally work or pass. The platform floor shall
have no spaces between floor sections, or holes, greater
than one inch [2.5 centimetres] in size and shall have a
slip-resistant surface.

(b) Where 3 clearance restriction ar the nature of the

, work prohibits the use of guardrails, a safety belt, or har-

Q

3656(c).

(c) Wheréver the truck is operated under conditions
which expose the operator to danger from falling objects,
the truck shall be equipped with overhead protection.

(d) There shall be an operator in the control position on
the truck while employces are on the elevated platform.

(e) Whenever a truck is equipped with vertical only, or
vertical and horizontal controls elevatable with the lifting
carriage or forks, means shall be provided whereby person-
nel on the platform can shut off the motive power of the
truck.

() Mecans shall be provided to render inoperative all
operating controls other than those on the elevatable plat-
form when the controls on the clevatable platform have
been selected for use. Only one location of controls shall be
capable of being operated at one time.

(g) All bridge cranes or other moving or motorized
equipment normally guarded by location which could now
overrun or otherwise injure the elevated worker shall be
shut down or locked out.

(h) Operating Rules Whenever Elevating Personnel,

(1) Use a securely attached safety platform.

(2) Make suge the lifting mechanism is operating smouthly.

(3) Before clevating personnel, make sure that the mast
is vertical. The mast shall not be tilted forward or rearward
while persons are elevated.

(4) Place truck in neutral and set parking brake.

(5) Lift and lower smoothly and with caution.

(6) Watch for overhead obstructions.

(7) Keep hands and feet clear of controls other than
those in use.

ness, with I]nyard shall be used as described in Section

A

A

B

L]
(8) Never travel with personnel on the work platform
other than to make minor moveinents for final positioning
of the platform.

3664. Operating Rules. (a) Every employer using indus-
trial trucks or industrial tow tracturs, shall post and enforce
a set of operating rules including the appropriate rules
listed below:

(1) Only drivers authurized by the employer and trained
in the safe operations of industrial trucks or industnal tow
tractors shall be permitted to operate such vehicles. Methods
shall be devised to train operators in safe operation of
powered industrial trucks.

(2) Stunt driving and horseplay are prohibited.

(3) No riders shall be permitted on vehicles uniess pro-
vided with adequate riding facilities.

(4) Employees shall not ride on the forks of lift trucks,

(5) Employees shall not place any part of their bodies
outside the running lines of an industrial truck or between
mast uprights or other parts of the truck where shear or
crushing hazards exist.

(6) Employees shall not be allowed to stand, pass, or
work under the elevated portion of any industrial truck,
luaded or empty, unless 1t1s effectively blocked to prevent it
from falling.

(?) Drivers shall check the vehicle at least onee per shift,
and if it is found to be unsafe, the matter shall be reported
immediately to a foreman or mechanw, and the vehicle
shall not be put in service again until it has been made safe.
Attention shall be given to the proper functioning of tires,
horn, lights, battery, ontroller, brakes, steening mecha-
nism, and the lift system of fork lifts (forks, chains, cable,
and limit switches).

(8) No truck shall be operated with a leak in the fuel
system. -

(9) Vchicles shall not exceed the authorized or safe
speed, always maintaining a safe distance from other vehi-
cles, keeping the truck under positive control at all times
and all established traffic regulations shall be observed. For
trucks traveling in the same direction, a safe distance may
be considered to bk approximately 3 truck lengths or prefer-
ably a time lapse 3 seconds passing the same point.

(10) Other trucks traveling in the same direction shall
not be passed at intersections, blind spots, or dangerous
locations,

(11) The driver shall slow down and svund the horn at
cross aisles and other locations where vision is obstructed.
If the load being carried obstructs forward view, the driver
shall be required to travel with the load trailing.

.

.




_(12) Operators shall look in the direction of tratel and
shall not move a vehicle until certain that all persons are 1in
the clear, .

{13) Trucks shall not be driven up to anyone standing in
front of a bench or other fixed ubject of such size that the
person could be caught between the truckh and objedt.

(14) Grades shall be ascended or descended slowly.

{A) When ascending or descending grades in excess of 10
percent, loaded trucks shall be driven with the load
upgrade.

(B) On all grades the load and lvad-engaging means
shall be tilted back if apphiable, and raised only as far as
necessary to clear the road surface.

(C) Motc..zed hand and hand, rider trucks shall be oper
ated on all grades with the load-engaging means dow ngrade.

(15) The forks shall always be carnedas low as possible,
consistent with safe operations.

{16) When lcaving a vehicle unattended, either.

(A) The power shall be shut off, brakes set, the mast
brought to the vertical position, and forks left in the down
position. When left on an inchine, the wheels shall be
blocked; or

{B) The puwer may remain on provided the brakes are
set, the mast 15 brought to the vertical position, forks are
left 1n the down position, and the wheels shall be blocked.
front and rca

(17) When the operator of an industnial truck s duws-
mounted and within 25 feet [7.6 metres] of the truck stll in
his view, the load-engaging means shall be fully lowered.
wontrols neutrahzed, and the brakes set to prevent move-
ment..

(18) Vchicles shall not be run onto any elevator unless
the driver 1y speaifically authorized to do so. Before enter-
ing an clevator, the driver shall make sure that the capacity
of the elevator will not be exceeded. Once on an clevator,
the power shall be shut off and the brakes set.

(19) Motonized hand trucks shall enter clevators or other
confined arcas with the load end forward.

{20) Vehicles shall not be operated on floors, sidewalk
doors, ur platforms that will not safely support the loaded
vehicle. .

(21) Prior to driving onto trucks, trailers, and railroad
vars, their flooring shall be checked for breaks and other
structural weaknesses.

{22) Vehules shall not be driven in and out of highway
trucks and trailers at unloading docks until such trucks are
securely blocked and brakes set.

(23) The width of-one tire on the powered industnal
truck shall be the minimum distance maintained from the
edge by the truck while it 15 on any elevated dock, platform,
freight car, or truck.

_(24) Ratlroad tracks shall be crossed diagonally, wher-
ever possible. Parking closer than 8!; feet [2.6 metres] from
the centerhne of railroad tracks is prohibited. )

{253 Trucks shall not be loaded in ¢xeess of theur rated
capacity. '

(26) A loaded vehicle shall not be mouved until thelvad is
. safe and secure.

(27) Extreme care shall be taken when tlting loads, Tilt-

" ing forward with the load-engaging means clevated shall be

prohibited except when picking up a load, Elevated loads

Aruitoxt provided by Eic:
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shall not be tilted forward except when the load is being
deposited onto a stotage rack o1 equivalent. Whenstacking
or ticring, backward tilt shall be limited to that necessary to
stabilize the load.

28) The Io‘{d-cngagmg device shall be placed in such a
manner that the load will be securely held or supported.

29) Special precautions shall be taken in the securing
and handling of loads by trucks equipped with attachments
and, during the operation of these trucks, after the loads
have been removed.

(30) When powered industrial trucks are used to open
and dose dours, the following provisions shall be complied
with: :

tA) A device speaifically designed for opening or closing
doors shall be attached to the truck.

(B) The, force applicd by tHe device to the door shall be
applied parallel to the direcfion of travel of the door.

{C) The entire door opening operation shall be in full
view of the operator.

(D) The truck operator and other employees shall be
ear of the area where the door might fall while being
opened.

{b) Every employce who operates an agricultural or
industrial tractor shall be informed of the following operat-
ing mstructions and of any other practices dictated by the
work environment. Such information shall be provided at
the time of initial assignment and at least annually thercaf-
ter. Copies of these instructions, printed in a languagg
undurstood by the majority of the employees, shall be con-
spietously posted at a place frequented by the drivers.

EMPLOYEE OPERATING INSTRUCTIONS

I. Sceurely fasten your scat belt if the tractor has an

ROPS.

Where possible, avoud operating“the tractor near

ditches, embankments. and holes.

3. Reduee speed when turning, crossing
rough, slick, or muddy surfaces.

. Stay off slopes too steep for safe operation.

Watcl where you are going, especially at row ends, un

roads, and around trees.

Do not permit others to ride.

. Operate the tractor smoothly

or stops. .

8. Hitch only to the drawbar and hitch points recem-

mended by tractor manufacturers.

9. When tractor is stopped, set brakes securely and use

park lock if available.

(«) Every employee who operates an agricultural or
industrial tractor shall be required to chedk the tractor
prior to operation ecach day and if it is unsafe report the
matter immediately to a foreman or medlaanie and shall not
usc the tractor again until it has been made safe.

(d) Fmployees shall be prohibited from stunt driving or
horseplay while operating an “agricultural or industrial
tractor.

{¢) No rupairs shall be performed on any agricultural or
industrial trucks or tractors until arrangements have been
made to reduce the probability  f injury to repairmen or
others caused by sudden movement ur operation of such
cquipment or its parts.

to

]

pes, and on
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no jerhy turns, starts,
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;&ppendix B

Uniform Bu:ldmg Code Roof. Covermg
Application Requlrements ]

Aruitoxt provided by Eic:

/
BUILT-UP ROOFING [See Section 3203 (d) 2] »
ROOF SLOPE -
ROOF covanmo MATERIAL Minimum Maximum APPLICATION YO CLEAN SOLIO DECK
1T ) Non-nailable deck cement per 3203 (d) 2 or nailable.deck nail with at
1. Base Shect 0:12 1:12? lcast one approved fastener for each 14 square foot, Section 3203 (c)
2. Felts 0:12 1:12? Cement each sheet with 20 1bs. per sq. asphalt or 30 Ibs. per sq.
: pitch, Section 3203 (d) 2 .
5. Glass Fiber Felts 0:12 AP Cement each sheet with 25 Ibs. per sq. asphalt, Section 3202 (d) 2
4. Cap Sheets LeH P 2:02° Cement with 20 lbs. per sq. asphait, Section 3203 (d) 2 '
5. Gravel—4001bs pervq.? 0:)2 3 Embed in 60 Ibs. persq. of asphalt or 70 Ibs. per sq..of pitch?
6. Slag—3001bs. perng.? 012 nn Embed in 60 Ibs. per sq. of asphalt or 70 ibs. per sq. of pitch?
i SHINGLES-SHAKES-TILE [See Sectlon 3203 (d) 3 A for Ice Condlilions)
NAILS
® MINIMUM , Minimum | Minimum
ROOF MATERIAL SLOPE UNDERLAYMENT" NUMBER OF FASTENERS STAPLES | Gauge Head
7. Asphalt Shingles 4:12' { One Type 15 felt applied 4 per 36 inch strip ) . 12 %
. per Section 3203 (d) 3 A 2 per-18 inch shingle
8. Asbestos-Cement Shingles | 5:12* | One Type 15 asbestos felt 4 per <hingle* T NP 1" %
applicd per Section2203(d) 3 A
9. Metal Shingles 3:12 | One Type 30fclt applied ' ' ' .
'| per Section 3203 (d) 3 A
10. Slate Shingles 4:12 2 per shingle or wire tie '
.9 . "
11. Noninterlocking Tile—~Flat Two Type 1S or One Type 2 per tile or wire tie NP " '
or Curved . 30 felt applicd per Section
3 Toterlocking Te—Flator | - | 3203(@)3 A
- Interiocking 11 1 per tile or wire tie? Ko
Curved
13. Wood Shing! 4:12¢ 2 pet shingle } " P ‘
0od Shingles NR tion 3203 (d) 3 G i s
14. Wood Shakes 4:12" | OneType 30 feltinterlay- . y
P ment Section 3203 (d) 3H 2 per shake g " A
NP — Not Permitted { NR — No Requirements

'See text of Chapter 32 for specific details and fo_r construciion, definitions, materals, re-roofing. drainage and roof insulation,
'See Section 3203 () 3 for ordinary roof covering.

'See Section 3203 () for exceptions.

‘Approval of the building official required.
"Where the slope exceeds 7,12, two fasteners Or posstive engagement of anchor lugs over honzontal battens are required.
‘See Table No. 32-A for exposutes on lesser slopes.

Reprodused fiom (adiom Budiding (e 11979 od tony by paminsion of the Internanonal Conlerence of Buiding Oftuials, 3360 South Warkman Mdi Road, Whattier, LA 90601,
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‘Roofing o
— Common-Roofing and Waterproofing
Materials and Equipment

“Tests o

\ The'following section contains objective tests for each topic of the workbook. The value of

the tests depends to a great extent on the care taken by instructor$ and school supervisors in

keeping them confidential. ‘ .
Supervisors and instructors should feel free to modify the application of the workbook

material and the tests to satisfy local needs. Also, the instructors will probably supplemeny.

the information in the workbook with other material that they themselves have déveloped, B

and they will need to augment the tests with questions based on any supplementary material

they may use. .
Instructors and supcivisors should be aware that the test pages are perforated to facilitate

removal of the tests, either individually or as a complete set, at the discretion of the instruc-

tor or supervisor. '
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Common Roofing and Waterproofing
Materials and Equipment Tests

@ . ;
TOPIC 1—THE PRODUCTION OF BITUMENS AND ASPHALTIC ROOFING MATERIALS

Decide which of the four answers is-correct, or most nearly corret, then write the corresponding
number in the blank at the nght

I. The number ‘of bitumens used in the roofing and waterproofing industry is: | (R
l. Two 3. Four
2. Three 4, Five

7/

2. The pnmary material used today in the mfinufacture of aSphaltlc roofing mate- 20

rials is: .
. I. Coal-tar pitch 3. Slag A

2. Asphalt flux, : 4. Irish flax ,

3. In the production of organic basec mats, which of (hc following are onsldcrcd K R

3. Woaod fibers
4. Saturants

! 3. Blankets
4. None of the above
%, The term impregnate means to: 50—~

1. “Evaporate. ) 3. Distill.
‘ 2. Saturate. 4, Preserve.
' 6. Which of the following materials may be used as stabilizets in coating asphalts? 6.
?

l. Talc 3. Silica

2. Slate dust 4, A{l of the above
( 7. The fire resistance of certain roll roofing products and shmglcs is increased 7 o

through the addition of:

. l. Coarse mineral surfacings * 3. Stabilizers
2. Fine mineral surfacings 4. Saturants

| [l{[lc ! 41 4 7
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®

In the selection of roofing materials for a job, which of the following is #or an 8 —
important consideration? »

I. Fire rating requirements

2. The pitch of the roof

3. The setback of the structure from the property lines
4. The design of the supporting members

The presence of water, moisture, or foreign matter on a surface to which a 9 —
bitumen is to be applied can: .
Affect the bitumen’s ability to spread when applied. \
Reduce the adhesive quality of the bitumen.

Be overcome by using more bitumen than i§ called for. -
Can be disregarded because the hot bitumen will cause distillation of the

balh ol S

water, moisture, or foreign matter.

- -

. Felt must be able to absorb from one and one- half to how many times its own 0.

weight in asphaltic saturants?

l. Two’ 3. Four ‘s
2. Three 4. None of the above

-t
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TOPIC 2—BUILT-UP ROOFING MATERIALS AND ADHESIVES

Decide which of the four answers is correct, or most nearly correct; then write the correSpondmg

number in the blanklat ~the right. * - v
I. Which of the following can be used to keep asphalt or tar from bleeding through . | P
sheat hing? .
1. Cap sheet . 3. Rosin-sized dry sheet-
2. Base sheet - ’ 4, None of the above
‘ v

2. A roll of roofing material that contams 324 square fcet (30 I square metres) is ¢+ 2. ____

______sajd tobe.a;_ . .

* v

1. 2-square roll ) 3. 4-squarc roll
2, 3-square roll . 4. 5-square roll

;wme following can be used in place of regular base sheet on a nailable, K
llghtw‘grg b poured-gn-place deck? ) *

1. Number 90 mmcral-surfaccd cap sheet

2. Split sheet, *

3. Number 15 perforated asphalt-lmpregnatcd felt
ﬁ Venting base sheet

4. The greatést cavse of roof deterioration is: 4,

l. Excessive snow 3. Heavy rains
2. Wind 4 Ultraviolet rays from the sun

2

w

. Generally, asphalt should not be kept within how many degrees o;\its flash point 5. —
for an extended period of time? )

1. 25° F. (-3.9° C) 3. 40° F. (4.4° C).
2. 30° F. (-L.1° Q). ' 4. 50° F. (10° C)

6. Coal-tar pitch is considered a:' 6.

’

I. Special steep-grade roofing product / .
2. Dead-level roofing product \/
3. Flat-grade roofing product . Y

4. Steep-grade roofing product

L3

. 7. Fibers arc added to asphaltic emulsions to: . [

I. Tncrease their strengths. .
2. Improve their looks.

3. Cut costs.

4. Eliminate the need for underlayment.

43% Y
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8. Temporary repairs to wet or damp roof surfaces are made with: 8 ——
1. Mortar 3. Concrete primer "
2. Wetpatch 4. Asphaltic cmulsions
9. If aggregate is used on a built-up roof with asphalt, the slope of the roof should 9 —_—
not be greater than: _ '
* N\
L 1/12 3. 4/12
2. 3/12 4, 6/12
S
10. Which of the following statements about asbestos felts is (are) true? 10, ——

1. Inorganic felts have a greater life span than organic felts.

-2:-Asbestos -felts may-be-used-as- base -sheets or--finish-roofing.

3. If perforated, the asbestos felt should be qpplied with the perforation dimples
up.

4. All of the above.




COMMON RIOOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 3—ASPHALTIQ,PRODUéTS AND RIGID ROOFING MATERIALS

Decide which of the four answers'ts correct, or most nearly correct; then wnte the corresponding
number in the blank at the right.

I. The factor t‘hat generally dictates whother flexible or rigid roofing will be used on 1.
a structure is thé: “‘ .

1. Cost ,
2. Winter climate in the arga
f- 3. Slope of the;roof . .

4. Amount of: llxmmpr”sun"shinc;bexpecg:d to fall on the roof

2. Steel tile may be coated with: 2.
1. Zinc¢! : . 3. Tin
2. Lead - 4. All of*the above

3. The highest quality wood shingles are those with a rating of: ' K
1.4 302
2.3 ¢ 4.1

4, The minimum thickness of wood shakes is: 4, .
1. A6 inch (0.2 centimetre) 3. % inch (I centimetre)
2. % inch (0.3 centimetre) 4. %4 inch (1.3 centimetres)

5. Steel coated with tin is called: - Se —

. 1. Bright plate \ 3. Galvanized steel | :
» 2. Terneplate 4. None of the above ,

6. The three basic types of asphaltic shingles are strip, individual, and: . 6, —
1. Roll 3. Interiocking
2. Mission 4. Bright plate

7. Rigid asbestos shmgles are made of a combination of asbestos and what other R

component joined under pressure?

1. Cement 3. Mortar
2. Glaze ' 4 Viscous cold-process adhesive

8. Mission barrel tiles are how many inches long? , - i 8 —
1. 16 (40.6 centimetres) 3. 18 (45.7 centimetres)

2. 17 (43.2 centimetres) « 4, 20 (50.8 centimetres)

~
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9. Asphaltic shihglcs are often called;

. Sculptured interlocking shingles 3. S shingles
" 2. Composition shingles . 4. Spanish shingles

10. Glazing tile increases its:

l. Resistance to electrolytic action
2. Thickness
3. Waterproofing ability
- 4. Resistance to breaking under foo} traffic




COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 4——ELASTOM§RIC AND PLASTIC MEMBRANES

I .

number in the blank at the right.

Cold-applied membranes can be applied by:
A

1. Brush 3. Spray gun
2. Roller 4. All of the above

. The resistance of a coating to tearing apart is called its:

l. Bond strength 3. Additive strength
2. Abrasive sirength 4. Cohesive strength
* ’ land
. In the application of elastomeric membranes, trim and edge work is usually done
with a: *
1. Brush 3. Spray gun
2. Roller 4. None of the above

The maximum thickness usually recommended for elastomeric membranes is:
&l

. 30 mils (0.8 millimetre)
2. 40 mils (1 millimetre)

3. 50 mils (1.3 millimetres)
4. 60 mils (1.5 millimctrcs)ﬁ

. Which of the following cannot be applied with a spray gu,n?

1. PVC 3. Polyethylene
2. Necoprene 4. Polychioroprene

Decide which of the four answers is correct, or most nearly correct, then write the corresponding

3.




COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 5—FLASHING MATERIALS '

Decide which of the four answers is correct, or most nearly correct, then writc the corresponding
number in the blank-at.the right. o

I. Most roof leaks are the result of: |
l. Violent rainstorms

2. Heavy accumulations of snow on the roof

3. Incorrect flashing .

4, Clogged drains .

o
i

. Factors that must be ‘considered in the selection of flashing materials include:

I. Geographic location of the structure

2. Whether insulation is to be used -
3. Whether the roof will be subject to alternate condensation and drying

4. All of the above

. Sheet metal classified as 38-gage metal is: S P

. Extremely thin
2. Of medium thickuess ~
3. About % inch (I centimetre) thick

4. About % inch (1.3 centimetres) thick

. A Tashing matcrial with a coating of 75 percent lead and 25 percent tin is: 4,
I. Galvanized iron 3. lrish flax
2. Terneplate \ 4. Stainless steel

. Neoprene, vinyl, and butyl.arc advantageous for use as flashing: S50 —
. On high-quality roofing work

2. Where expansion and contraction of metal may cause problems
3. Near the ocean:
4, All of the above




COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 6—FASTENERS

Decide which of the four answers is correct, or most ncarly correct, then write the corresponding
number in the blank at the right.

1. In nailing work the roofer should: 1.

1. Use sharp taps, not heavy blows.

2. Use a shingler’s hatchet or claw hammer.
+3. Strike the nailhead squarely.

4. All of the above.

2. The holding power of a nail driven into wond is directly related to the: 2,
1. Length of the nail shank
2. Depth to which the nail is driven
3. Resistance bétween the wood and the nail shank
4. Strength of the worker who drives the nail

. 3. Generally, it is recommended that nails penetrate the roof deck by at least: K I

1. % inch (1.3 centimetres) 3. % inch (1.9 centimetres)
2. % inch (1.6 centimetres) 4. % inch (2.2 centimetres)
4. The majority of the nails used in the roofing industry have heads with diameters 4,
of:
1. %4 inch (0.3 centimetre) 3. % inch (0.6 centimetre)
2. %16 inch (0.5 eentimetre) 4. % inch (1 centimetre)
5. Which of the fasteners listed below has a shank that spreads or bends when the S50 ——

fastener is driven?

1. Self-locking fastener 3. 'Vedge nail
2. Split-shark fastener 4. All of the above




¢

COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT

TOPIC 7—HANDLING OF ROOFING MATERIALS

\

number in the blank at the right.

. If a truck is to carry rolls of felt, cartons of asphalt, and rolls of capsheet toa

built-up roofing jabsite, which of these items should be loaded on the truck first?

1. Felt.

2. Cap sheet.

3. Cartons of asphalt.

4. Any of the above may appropriately be loaded first.

. ldeally, loads should be placed on a truck so that:

. Most of the weight is over the front axle.

2. Most of the weight is over the rear axle.

3. Most of the weight is between the front and rear axles.
4. The weight is distributed evenly

. Most rope used for rigging in the roofing and waterproofing industry-has a
‘.

diameter of:

1. % inch (0.6 centimetre) 3. % inch (1.9 centimietres)

2. ¥ inch (1.3 centimetres) 4. % inch (2.2 centimetres)

. The type of knot commonly used for safety lincs 1s the:

. Clove hitch 3. Timber hitch
2. Self-centering bowline 4. Scaffold hitch

. Before a forklift is towed, the forks should be;

l. Placed in the down position

2. Placed in the up position ,

3. Placed at a level even with the bed of the thuck behind which it is to be towed
4. Cleaned with a nonflammable cleaner

. If ladders are to be carried on a truck:

. They should be placed in ladder racks il the truck is so equipped.
Fhey can be laid loose on top of the load.

I'hey can be tied to a side gate.

. All of the above.

R

4
. Stacks of asphaltic shingles loaded on a truck can be prevented from sliding or

toppling by crisscrossing the bundles in layers of:

1. Two 3. Four
2. Three 4. Five

Decide which of the four answers is correct, or most nearly correct, then write the corresponding
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8. Which of the following is considered a bad practice?

10.

Common Roofing and Watserproofing Materials and Equ!pmont\Tom—Topéc 7

1

I. Transporting a lighted kettle

2. Transporting a kettle that has an object hanging from it
3. Transporting a kettle without the safety chain connected

4, All of the above !

W hen materials are reloaded on the truck for the return trip to the yard, mate-

. The illustration below shows which type of knot?

l. Eye splice
2. Figure 8
3. Sheet bend
4. Square

rials that are to be thrown away should be:

l. Loaded first

2. Placed inside the cab of the vehicle if possible
3.
4

Placed at the rear of the truck

. Placed on top of materials that are to be saved
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COMMON ROOFING AND WATERPROOFING MATERIALS AND EQUIPMENT
TOPIC 8—OPERATION AND MAINTENANCE OF SMALL ENGINES

“

Decide which of the four answers is correct, or most nearly correct, then write the corresponding
number in the blank at the right. .

1. Small engines commonly used in the roofing and waterproofing industry range o —
in horsepower from | (0.7 watt) to:

1. 10 (7.5 watts) 3. 14 (10.4 watts)
2. 12 (9 watts) 4. 15 (11.2 watts)
2. Letting an engine run for a few minutes before using it for its intended purpose: 20

1. Is not recommended

«. Is an unsafe practice

3. Allows the necessary oil film to be distributed within the engine
4. Is of little value

3. Which of the following is recommended for use in cleaning an oil foam filter? 3.
1. Butane 3. Paint thinner
2. Propane 4. Kerosene

4. The engine oil level should be checked: 4,
l. Weekly
2. Monthly

3. Twice a week
4. Before the engine is started each time . :

5. Under normal conditions engine oil should changed after how many hours of S. —_

operation? "
I 24 3. 55
2. 40 L. 4. 60
6. Spark plug gaps should be set at approximately: 6.
1. 0.02 inch (0.5 millimetre) 3. .0.04 inch (1 millimetre)
2. 0.05 inch (1.3 millimettes) 4. Nonc of the above
7 1In the roofing and waterproofing industry, small cngines are used to power: R
l. Kettle pumps 3. Spudding machines
2. Tile saws 4. All of the above
8. Any maintenance work done on a small engine should be performed: 8

1. By the crew supervisor

2. In accordance with the manufacturer's specifications

3. By the designated worker. regardless of his or her training and experience
4. Only if permitted by CAL/OSHA

Q 55
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9. On the first attempt to start a small engine, the choke should be:

9
1. Closed 3. Half open
2. About one-quarter open 4. Completely open
10. Engine oil should be changed more freque;uly'than normal under what type of 10, ——
opsrating conditions?
1. Dry -3. Humid
2. Cold 4, Dusty

<N

(W)

80-99 03-0319 300 3-82 4M




