
SLATE ROOFING
I. SLATE

A. Description Roofing slate is a dense, tough, durable rock material which is practically non-absorbent,
having a porosity generally of O.15 to 0.4 percent.

The principal property of slate is its natural "cleavage," which permits it to be easily split in
one direction. A second direction of fracture, usually occurring at right angles to the cleavage
is called the "grain." Roofing slates are commonly split so that the length of the slate runs in
the direction of the grain.

The surface texture of slate after it is split for commercial use depends upon the characteris-
tics of the rock from which it is quarried. Many slates split to a smooth, practically even,
uniform surface while others split to a surface that is somewhat rough and uneven. As a
result a wide range of surface effects is available for the appearance of slate roofs.

Some slate contains narrow "ribbons" of rock that are different in chemical composition and
color from the slate itself. If the chemical composition of these ribbons does not weaken the
slate and if the color is not objectionable, "ribbon" slates are acceptable for use. Slate which
has been trimmed so that the ribbons are eliminated is known as "clear slate." Slate which
contains acceptable ribbons is sold as "ribbon stock."

B. Colors of
Roofing Slate

The color of slate is determined by its chemical and mineralogical composition. Since these
factors differ in various regions, it is possible to obtain roofing slates in a variety of colors and
shades. To relieve the monotony of a flat uniform roof color, various shades of the same
colored slate may be used to provide interesting color patterns when applied up and down
the roof, across the roof, or interspersed throughout the roof. The diversity in shades of color
makes slate a valuable material in the creation of an aesthetically appealing roof.

Exposure to weather causes all slate to change slightly in color. The degree of color change
varies with different slates. Those slates which exhibit minimal color change are classified as
"permanent" or "unfading" slates. Those slates which exhibit a more obvious color change
are known as "weathering" slates. Weathering slates offer the designer another variation in
roof color.

When color is an essential consideration in roof design, architects and owners should
consider the source of the slate, its potential for color change and the effect of weathering on
the slate to be used. Quarry operators know from experience the probable degree of color
change to be expected from the various slate materials obtained from their quarry. Their
advice on the proper slate to be selected for a specific project should be consulted.

For the purpose of classifying the basic natural colors of roofing slate now available in large
quantities for general use, the Division of Simplified Practice of the Department of Com-
merce recommends the following color nomenclature for slate materials:

BASIC SLATE COLORS

Black
Blue Black

Grey
Blue Grey

Purple
Mottled Purple and Green

Green
Red

When selecting a slate color from a manufacturer, the color should be preceded by the word
"unfading" or "weathering" to designate the color change that may be expected for a
particular material.

C. Active Slate
Quarries
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D. Standards for
Slate

The establishment of one standard slate classification for all parts of the United States is
impossible since some types of slate contain ribbons, others are clear, some have a rough
surface, others a smooth surface, etc. To satisfy the need for slate classification, the National
Slate Association has established various standards for commercial slate. The standards
established by this association ensure that slate products meeting their standards will
contain the characteristics essential for quality slate roofing. Therefore, architects and
designers should specify that slate materials meet the grading standards of the National
Slate Association.

E. Quantities of
Slate Per
Square

In the United States slate is sold by the "square." A square of roofing slate is defined by the
U.S. Department of Commerce, National Bureau of Standards, in Simplified Practice Re-
commendation No. 14, as follows:

"A square of roofing slate means a sufficient number of slate shingles of any size to cover
100 square feet of plain roofing surface, when laid with the approved or customary
standard lap of 3 inches. Slates for surfacing flat roofs are usually laid tile fashion, without
lap, in which case a square of slate would cover an area greater than 100 square feet."

The quantity of slate per square varies from 686 pieces of 10 inch x 6 inch slate to 98 pieces
of 24 inch x 14 inch slate. (These quantities include an allowance for the 3 inch lap.)

It should be noted that for low-sloped roofs, where a 4 inch lap is required, an additional
quantity of slate must be provided. For steep roofs or siding, where a 2 inch lap is sufficient,
fewer slates will be needed. Slate, however, is always sold on the basis of the number of
slates needed both to cover the roof and to satisfy the 3 inch lap requirement.

The following table shows the sizes for standard 3/16 inch thick slate, the minimum number
of slates required per square, the respective exposures for the slates listed and the weight
(per square) of the nails used to secure each size of slate.

-

TABLE I
Schedule for Standard Slate

@

SCHEDULE FOR STANDARD 3/16" THICK SLATE

Sizeof Slates Exposure NailsPer Sizeof Slates Exposure NailsPer
Slate Per with Square Slate Per with Square
(in.) Square 3" Lap (Ibs.) (ozs.) (in.) Square 3" Lap (Ibs.) (ozs.)

26x14 89 11-1/2" 1 0 16x14 160 6-1/2" 1 13
16x12 184 6-1/2" 2 2

24x16 86 10-1/2" 1 0 16x11 201 6-1/2" 2 5
24x14 98 10-1/2" 1 2 16x10 222 6-1/2" 2 8
24x13 106 10-1/2" 1 3 16x9 246 6-1/2" 2 13
24x11 125 10-1/2" 1 7 16x8 277 6-1/2" 3 2
24x12 114 10-1/2" 1 5

14x12 218 5-1/2" 2 8
22x14 108 9-1/2" 1 4 14x11 238 5-1/2" 2 11
22x13 117 9-1/2" 1 5 14x10 261 5-1/2" 3 3
22x12 126 9-1/2" 1 7 14x9 291 5-1/2" 3 5
22x11 138 9-1/2" 1 9 14x8 327 5-1/2" 3 12
22x10 152 9-1/2" 1 12 14x7 374 5-1/2" 4 4

20x14 121 8-1/2" 1 6 12x10 320 4-1/2" 3 10
20x13 132 8-1/2" 1 8 12x9 355 4-1/2" 4 1
20x12 141 8-1/2" 1 10 12x8 400 4-1/2" 4 9
20x11 154 8-1/2" 1 12 12x7 457 4-1/2" 5 3
20x10 170 8-1/2" 1 15 12x6 533 4-1/2" 6 1
20x9 189 8-1/2" 2 3

11x8 450 4" 5 2
18x14 137 7-1/2" 1 9 11x7 515 4" 5 14
18x13 148 7-1/2" 1 11
18x12 160 7-1/2" 1 13 10x8 515 3-1/2" 5 14
18x11 175 7-1/2" 2 0 10x7 588 3-1/2" 7 4
18x10 192 7-1/2" 2 3 10x6 686 3-1/2" 7 13
18x9 213 7-1/2" 2 7



F. Slate Weight A square of slate on the roof (Le., enough slate to cover 100 square feet of roof surface,
including the standard 3 inch lap) will vary from 650 to 8,000 pounds, depending on the
thickness of each slate (from3/16 inch to 2 inches).

Slates of commercial standard thickness (approximately 3/16 inch) will weigh from 650
to 750 pounds per square. The dead load weight of slate per square, however, may be
estimated at a maximum of 800 pounds per square (or 8 pounds per square foot) when the
weight of the slate, felt and nails is combined.

Slate products vary in weight due to the different sizes and colors of slate products available
for use and the quarries from which they are obtained. The following table shows the weights
(per square) of slate products of different thicknesses for both sloped and flat roofs. The
actual weight variations of slate products may be from 10% above to 15% below the weights
shown in the table.

"

TABLE II
Average Weight of Slate Per Square (100 sq. ft.)
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Slate Sloping Roof Flat Roof
Thickness With 3" Lap Without Lap

(in.) (Pounds Per Square) (PoundsPer Square)

3/16" 700 Ibs. 240 Ibs.
3/16" 750 Ibs. 250 Ibs.

1/4" 1,000 Ibs. 335 Ibs.
3/8" 1,500 Ibs. 500 Ibs.
1/2" 2,000 Ibs. 675 Ibs.
3/4" 3,000 Ibs. 1,000 Ibs.

1" 4,000 Ibs. 1,330 Ibs.
1-1/4" 5,000 Ibs. 1,670 Ibs.
1-112" 6,000 Ibs. 2,000 Ibs.
1-3/4" 7,000 Ibs.

2" 8,000 Ibs.
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II. TYPES OF SLATE ROOFS
A. General

Classification
Slate roofs may be classified into three general categories:

. Standard Slate Roofs

. Textural Slate Roofs

. Graduated Slate Roofs

B. Standard
Slate Roofs

Standard Slate Roofs are those roofs composed of standard commercial slate (approxi-
mately 3/16 inch thick), having one uniform length and width and having square tails or butts
laid to a line. Standard commercial slate may be used to form a variety of designs on the roof
and are suitable for any building where a permanent roofing material is desired at a minimum
cost. Standard Slate Roofs differ from other slate roofs only in the texture or appearance of
the roof. If desired, the butts or corners of each slate may be trimmed to give a diamond,
hexagonal or "Gothic" pattern for all or part of the roof. Variety in the pattern of Standard
Slate Roofs is sometimes attained by laying two or more sizes of standard commercial slate
over the same area.

C. Textural
Slate Roofs

Textural Slate Roofs are composed of textural slate, which is usually rougher in texture than
standard slate. Textural slates are produced with uneven butts and with variations in
thickness and size. In general, the term "textural slate" is not applied to slate over 3/8 inch in
thickness. Varying shades of textural slate are frequently used to enhance the color effect of
the roof. In addition to the basic colors of textural slate, other colorings, such as bronze or
orange, may also be obtained in limited quantities. Textural Slate Roofs are aesthetically
pleasing due to the variations in texture and color attainable with textural slate.

D. Graduated
Slate Roofs

Graduated Slate Roofs combine the artistic features of the Textural Slate Roof with varia-
tions in thickness. size and exposure. In Graduated Slate Roofs, the thickest and longest
slates are placed at the eaves. As the slate courses progress to the ridge, slates of gradually
diminishing size and thickness are used, creating the "graduated" effect. Slates for roofs of
this type can be obtained in any combination of thicknesses from 3/16 inch to 1-1/2 inches.
Heavier slates are available if desired.

Graduated Slate Roofs may be installed in a wide variety of patterns. The fact that they are
specially designed to harmonize with the general character of the building of which they
become a part or to meet exacting construction requirements has earned this type of slate
roof the title of "the custom-

~
de roof of the industry." In fact, some producers and

distributors for graduated slate r ofs maintain a'special design staff to assist architects in
designing the mostsuitableand s tisfactoryGraduatedSlate Roofs.

@
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III. APPLICATION OF SLATE

A. Application
Guidelines

The following is a list of general guidelines for the application of slate products.

1. Slate application should be handled by a knowledgeable contractor employing well
trained, experienced workmen.

3. Where slates of random width are used, the overlapping slate should be jointed as near
the center of the underlying slate as possible and not less than 3 inches from any
underlying joint. (See Figure 1.)

*AII weights and dimensions are APPROXIMATE.

FIGURE 1
Proper Jointing

4. Where all slates are of one width, the requirement noted in #3 above is easily attained by
starting every other course with a half-slate or, where available and practical, with a slate
that is one and one-half times the width of the other slates as shown in the following figure.

@

\

Not Less Than 3" and As Near
the Center As Possible

1
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~1/2 Slate-

~ 1-1/2 Slate ~
FIGURE 2
Starting Slate

5. For most roofs a standard 3 inch lap should be employed. The standard 3 inch lap refers
to the portion of an individual slate that overlaps the slate coursebelow it. Employinga lap
of less than 3 inches reduces the amount of material over which water may be blown and,
thereby, increases the possibility of leaks occurring in the roof.

For steeper roofs, such as the Mansard Roof and other roofs nearly vertical in plane, a
2 inch lap will usuallybe sufficient.

Slate
Exposures

The "exposure" of a slate is the portion not covered by the next course of slate above and is,
thus, the length of the unit exposed to the weather. The proper exposure to use for each slate
is obtained by deducting 3 inches from the length of the slate and dividing that number by
two. For instance, the proper exposure for a 24 inch slate is:

24 inches - 3 inches = 21 inches -:-2 = 10-1/2 inches

@
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C. Slate at
Ridge Locations

@

The following table shows the proper exposures for various lengths of slate.

TABLE III
Slate Exposures for RoofSlopes of
8" to 20" Per Foot (with 3" Lap)

Slate may be applied to the ridge of a roof in one of the two following methods.

1. Saddle Ridge Method
In the Saddle Ridge Method, regular roofing slates should be extended to the ridge so
that pieces of slate on the opposite sides of the roof butt flush. On top of the last regular
course of roofing slate at the ridge, another course of slate, called "Combing Slate,"
should be laid, and pieces of slate on the opposite sides of the roof should be butted
flush. The Combing Slate should usually be laid with the grain running horizontally and
should be of such width that an approximately uniform exposure or gauge may be
maintained. For example, if 20 inch x 12 inch slates are applied with an 8-1/2 inch
exposure, 12 inch x 8 inch slates should be laid horizontally on the ridge. It should be
noted that the Combing Slates should overlap and break joints with the underneath
slate. In this way all nails in the Combing Slate are covered by the succeeding slates,
except for the nails in the last slate, which is called the "finishing" slate. The nails in the
finishing slate should be covered with plastic cement. The joints on top of the ridge
formed by the butted edges of the Combing Slate should be filled in with plastic cement
when conditions are such that these joints will be subjected to heavy rainfall. (See
Figure 3.)
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Length Slate
of Slate Exposure

24" 10-1/2"
22" 9-1/2"
20" 8-112"
18" 7-1/2"
16" 6-112"
14" 5-112"
12" 4-112"
10" 3-1/2"
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Plastic Cement

Point with Plastic CementPlaster Lath
Sometimes Omitted

Combing Slate

Regular Roofing
Slate

YI~

FIGURE 3
Saddle Ridge

Note: Many architects preter to keep the grain ot the slate vertical, using Combing
Slate that isthe samewidth andexposureas the regularslate usedon the root. Insuch
cases, the starting slate should be a "slate-and-a-halt" in width rather than a "halt-
slate" inwidth.

A variation ot the Saddle Ridge is known as the "Strip Saddle Ridge." This type ot ridge
should be laid in a manner similar to Saddle Ridges except that the Combing Slates
should not overlap; rather, they should butt flush and be attached with tour nails. The
Combing Slate tor Strip Saddle Ridges may be the same width as the regular slate
used on the root or narrower it the designer wishes. The tour nails should be covered
with plastic cement, and the edges ot the Combing Slate should be set in plastic
cement. (See Figure 4.)
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One-Ply Felt

Not Less Than 3"

..
Point with Plastic CementPlaster Lath

Sometimes
Omitted Combing Slate

'AII weights and dimensions are APPROXIMATE.

FIGURE 4
Strip Saddle Ridge

2. Combing Ridge Method
In the Combing Ridge Method, slates should be laid in the same manner as in the
Saddle Ridge Method, except that the Combing Slate of the north or east side should
extend beyond the ridge line not more than 1 inch. In this type of ridge, the grain of the
Combing Slate may run vertically or horizontally. In either case, the edge of the slate
should be set in plastic cement, and the nails should be covered with plastic ce'11ent. It
is recommended that the top or combing course project 1/16 to 1/8 inch above the
under top courses to obtain a uniform finish and to allow easier filling in with plastic
cement.

A variation of the Combing Ridge is known as the "Coxcomb Ridge." In this type of
ridge, the Combing Slates alternately project on either side of the ridge. (See Figure 5.)
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