GENERAL ROOF DESIGN DETAILS
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Figure 3: Joint Alignment
For Shingles and Shakes
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Fig. 4: Shingle Application



MANSARD ROOF DETAILS

The mansard is particularly well suited to
renovation work on pitched roof houses because
the upper story can be enlarged without adding
extra height to the structure, The conversion of a
pitched roof bungalow to a2 mansard provides a.
floor arca on the upper floor that can be identical
to the main floor area.

The low downward slope of the mansard roof line
acts visually to reduce the scale of a building and
helps to eliminate a boxy appearance. This
technique is used frequentdy on large commercial
projects, particularly those near residential
neighborhoods It is also a common solution to the
problem of avoiding a monotonous appearance on
flat-roofed frame apartment buildings.

Properly used, a mansard roof can strengrhen the
design without substantially increasing
construction costs. If raised up above the level of a
built-up roof, the mansard can screen out roof

penetrations or mechanical equipment.

The variety of mansard roofs is practically infinite.
One of the most widely used (and misused) roof
designs, its proportions and scale are very
important and care should be taken to avoid a
mansard roof line that is either too skimpy or o
generous.

Two of the most widely used roofing marerials on
the mansard roof are Western Red Cedar shingles
and shakes. Cedar shakes, with their heavier
texture and solid appearance, are perhaps more
frequently specificd for mansards although shingles
are also used, particularly when a lighter scale is
desired. The light weight and ease of applicarion of
shingles and shakes contribure substantially to
economical construction. They can be installed
over light framing—usually spaced battens—thus
affording a considerable saving in both marerials
and labor as opposed to cladding thar requires a
solid base. This cost saving factor, combined with
their excellent insulating qualities and attractive
appearance, contributes to the increasing
popularity of shingle and shake mansard roofs.

Construction derails for typical mansard roofs are

shown in Figure G.
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Fig. 6: Shingle and Shake Mansard Roofs



LOW SLOPE ROOF DETAILS

The minimum ool slope on which shakes and shingles
are recommended is 19 degrees. It is possible, however,

to apply shingles or shakes successfully to solid sheached
rools of lower slope providing 2
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spacers to form 2 latoce-like nailing base, For example, if
G10mm shakes are to be installed ar a weather exposure
of 259mm, the nailing strips would also be spaced ar
2%ymm on cenrers,

Fi]l:lﬂ}'.. the 5]liug|u:s or slakes are a.pplicd in the normal
manner with 4 starter course at the eave and fele
interlays berween cach course of shakes (Figure 7).
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ROOF JUNCTURE DETAILS

Correct construction of roof juncrures is viral
to ensure weathertightness. In the following Dbl or triple
cases, where meral flashing is employed, it e e
should be no less than 26 gauge galvanized Narrow shingies appisd
steel (or acceptable equivalent). It should be Bceich s ianact
painted on both sides with a good metal or Metal flashing
bituminous paint. Flashing marcrials should
he ]m] nted alter ht:nding to maintain the
integrity of the coaung,

Convex Juncture

On this type of juncture (Figure 9) metal
fashings should be installed w cover the wop
100mm of the wall and the borrom 200mm
of the raof slope betore the final course of
shingles or shakes is nailed o the top of the
wall. A narrow band of shingles or shakes—
or a strip of wood molding—should be
applicd horizonrally after the final wall
course is installed. A double or triple starrer
course is then applied ac the eave, with a
38mm overhang of the wall surface. The roof
can then be completed in the normal
manner.

Concave Juncture

Metal flashings for the concave juncrurc
(Figure 10) are similar to those tor the
convex type. They should be installed 1o
cover the top of the roof slope and the ) .
bottom ]I'l[}?mn of the wall before the final Fig. 10: Concave Roof Juncture
coursc of shingles or shakes is installed.
The final roof course should be insmalled so
that the tips fit as snugly as possible againse
the wall at the juncture. A double srarrer
course shauld be applied at the start of the
wall surface and the remaining wall courses
applied in the reccommended manner.

Apex Juncture
()n this roof juncture (Figure 11) metal

flashing should cover the top 200mm of the
roof and the top 100mm of the wall.

It should be installed befare the final course
of shingles or shakes is applied to the wall.
The recommended sequence of application is
) aPp]:r' 5|ﬁr1g|r.-.' ar shakes first to the w;lll,
then to the roof. 'I'he overhanging roof
material is then trimmed flush with the wall.
Finﬂ"}", SP!:‘I'.:iEI“}' PT""PHTI.'.(I Iilig’.‘: ll]lilﬁ dI'e
applied over the wall-roof juncture so thar in
each matching pair the roof piece overlaps

the wall piece each ame.

Swept or Bell Eave

When shingles or shakes are to be applied to a swept or bell cave where the curvarure is excessive, it may be necessary
to soak them for a period (usually overnight) or stcam them prior to installation. A double starter coursc is employed
in the usual manner. Exposure is determined by the slope of the mof and the type of shingle or shake selected.
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Fig, 11: Apex Roof Juncrure and -‘;wu]'rt or Bell Fave



ROOF VALLEY FLASHING DETAILS

Most roof leaks can occur where water is channelled off the roof or where the roof
abuts a verrical wall or chimney. At these points, metal valleys and fashings are used
to assist the shingles or shakes in keeping the structure sound and dry.

Structural members that protrude through a rool
should also be Hashed ar all intersecting angles o
prevent leakage. Step flashing should excend
under the shingles or shakes and up the verrical
surface and should be covered by a second layer
of flashing (counterflashing).

Flashing should be pre-painted both sides using
a good meral or bituminous paint. Flashing strips
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metal in placa
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be encountered. It is important that metal flashing o freraadie

have the same longeviry as Western Red Cedar.
Valleys—Shingles 7_:'[ 1L:::I ;;f,? b::?' 1J‘:i‘-:;«:l at

Far roofs with slopes of 1:1 or greater, valley
flashing should extend not less than 178 mm on
cach side of the valley centerline. For roof slopes
less than 1:1, flashing should extend nor less
than 255mm each side. Valley flashing should be
center-crimped, painted galvanized steel or
aluminum Valley metal should be underlayed
with No. 15 (minimum) roofing felt, bur is
optional when spaced sheathing is used. Shingles
should not be npp“c:d with their E“‘l“ ]:lar.11||i'| tn
the valley centerline and those extending into the o
valley should be cut ar the correcr angle (Figure Typical saddic fashing

12). Joints berween shingles must not break into

the valley,

Valleys—Shake

On shake roofs it is recommended thar a strip of Keep nails well awsy from

No. 15 (minimum) roofing felt be installed over
the sheathing and under the metal valley. This is
optional when spaced sheathing is used.

Metal valleys should be center crimped, painted
gﬂlvaﬂiml SU'_'T_'I or ﬂ.lLIII'.I.i.IlU.IIl H.!Id. ].I.H.'n'_' B
minimum total widith of 310mm. In some areas,
however, flashing width requirements may differ
and local building codes should be consulted.
Shakes should not be applied with their grain
parallel o the valley centerdine and those
extending inta the valley should be cut ar the
correct angle (Figure 12). Joints between shakes

must not break into the valley. Fig. 12: Flashing Details for Shingle and Shake Valleys




ROOF PROJECTION FLASHING DETAILS

Recommend construction derails for applying metal flashings around typical roof
projections such as chimneys and vent pipes (Figure 13).

For roofs and walls, the use of

stainless steel, phosphor, or silicone

bronze nails is recommended.
Standard shingle nails are 31mm x
1.ABmm stainles steel annular ring
shanked.

Standard shake nails are S0mm x
2mm stainless stecl annular ring
shanked.

Mails shall he driven flush but not
s0 that the nail head crushes the
wood. They shall be placed
;l[:lpr{uinmu*l:p' 1“mm o 23mm
from the edges of the shingles or
shakes and 38mm o S0mm above
the butt line of the following
course. Fach shingle or shake shall
be secured with twa nails.
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Fig. 13: Flashing Dezails for Typical Roof Projections



VENTILATION DETAILS

The impartance of good attic venrilation beneath the
roof cannot be over-emphasized. Such movement of
air will prevent or inhibir condensation of maisture
on the undersurface of the shingles or shakes, or on
the roof decks. Vents should be provided ar the
soffits (caves) as well as at gable ends (screened o
prevent ingress of insects), with cross-ventilation
desirable. A rule of thumb for adequare venrilation
is that the ratio of toral net free ventilation area ro
the area of the attic should be not less chan 1:150,
with compensation made for screens over vent
apertures. Artic fans may be beneficial, these
supplying additional movement of air in attic spaces,

Several examples of construction rechniques which
prowide roof vennlaton are shown in Figure 14.

VAPOUR BARRIER GUIDELINES

The decision on whether to use a separiie vapour
barrier must be made by the designer, based on the
type of building, its end use, and its geographic
location. A separare vapour barrier is sometimes
omitred on a sandwich-type roof deck when the
weather-shedding skin is not 2 membrane-type
impervious to the transmission of water vapour,
Although some types of rigid insulation have the
propertics of a vapour barrier, a layer of roofing felr
is often placed berween the deck and the insularion
as an air check. Many specifiers still prefer to usc a
separate vapour barricr because it prevents vapour
trom condensing in the insulation, which reduces
the overall cfficiency.

W}Krﬂ 4 vapour barrier is me'_d, care must be taken
ta ensure thar the dew point is well to the outside of
the Vapour barrier in arder o prevent condensation
on the deck. Ideally, the vapour barrier should be as
closc as possible to the warm side ol the roof, and
the thickness of the insulation should be increased as
the deck thickness increases ta mainmain the correct
location of the dew point. In unevenly heated
buildings such as churches and halls, or buildings
such as swimming pools where an unusually high
level of maisture is gtnrr.lm'l, the excess hmnidil:}'
may have to be removed |:Ij." mechanical means 1o
prevent condensation on the deck. In air-
conditioned buildings, use of the cold weather roof
system allows a constant flow of air between the
insulation and the roofing, helping (o raduce the
energy required for cooling.

Fu]] dctaﬂs on lhﬁ m[d ".!."r::aTl'lcr ml:rf Sysienm are gi'.'{-.n
on pape 14.
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SPECIALTY ROOF DECK DETAILS

Wood Deck

Wood decks form an ideal base over which to apply
cedar shingles or shakes, since they can be attached in
the convenrional manner.

Where a ]ﬂ}'EL' al insulation, Tlll]’rTI:l"}’ one of the rig{d
types, is to be included, the problem of how to fasten
shingles or shakes is created. The use of abnormally
long nails driven through the shingles, the insulation,
and into the deck below is generally unsatisfactory,
and horizontal strapping will be required to overcome
the fastening difficultics (Figure 15). When strapping
is used, fewer nails penetrate through the insulation
to the deck, and greater thermal i;'.ﬁ:icienc'}' 158 achieved
by reducing the number of conductors. In addition,
the |cngt|'|ﬁ of the nails may he chasen o prevent the
[Hlinth‘ from lu’ﬂ'rrm{ing tl'lmugh the deck where thC}'
may mar the inside face.

If ice-damming is a potential problem or if reverse
condensation is likely 1 occur, such as may be
encountercd 1n an ice arena, the cold weather roof
system should be used in conjunction with horizontal
strapping, and ventilation must be provided ar the
eaves and ar the peak. In buildings such as ski cabins
that may be subjected to heavy snaw loads, it is
usually necessary to Fasten wood members (typically
38mm x 90mm on edge) from ridge to cave on the
roof deck and place the rigicd insulation between.
Strapping is then applied across the top of these
members, giving a ventilated air space and avoiding
COMpression of insulation I:Figurf' 16).

Thf l]::tﬂl rll]' leﬂl]l]iflg Aan uFt!:n ]Jt' mmp]f[f‘ly
eliminated by the use of a false plywood deck,
immediatcly over the insulation, to which the
Si'lillg]f_"h or shakes are ||ir{:{:r|}r fasrened {(Figure 17).
Exterior-grade sheathing panels are ideal tor this
purpose, since they provide a strong, smooth surface.
However, under cermain conditions of pitch and
loading, there may be a tendency for the entire roof
abave the decking to creep dowmwards, bending the
nail fastenings and compressing the insulation,
l'J'll:l'cb}' raducing its efficiency. In such cases, it is
often desirable ro install the vertical members as
previously deseribed.

Nails

It the shingles or shakes are nailed directly chrough
rigid insulation, a number of problems may be
encountered. For instance, the |u||gt:r nails have
thicker shanks which tend to split the shingles or
shakes. In addition, movement of the shingles or
Shakﬁ a8 ﬂ'lﬂ‘}" Eﬂ I.h“‘"..lEI:l [TH1 llr.H‘E I'.'!I]HT!.'\'i{]rl H]'_I_L{
contraction cycles caused by wetting and drying, have
a tendency to enlarpe the holes in the insulation,

ﬂ'll:l'{:b}" [Erlutillg is L'.mt:id.:ncy. For chis reason, the use
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of strapping or falsc plywood deck is again reccommended.
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Fig. 18: Specialty Roof Deck — Stcel Roof

Rigid Insularion

MNumerous types of rigid insulation are now in

use, and may be made from expanded

polystyrene beads, rigid urethane laminate, low
dmsi[].r fiberboard, or from ﬁlﬁ[—ﬁ:tﬁng llqujda
poured on-site. They vary in thickness up to
mare than 50mm and in length and width
depending upon the manufacrurer. All these
types are efficient insularors and are usually of

sufficient density to hold the weight of 2

normal roof covering without the need for

lumber bridging.

Metal Deck

The covering of metal decks with shingles or

shakes presents a rather unique problem. These

decks are often used for economic reasons, but
they generally require a finish roofing capable
of shedding the weather. In addition, aestheric
considerarions often require thar the deck self
be covered with a marerial such as Western

Red Cedar shingles or shakes to provide a

pleasing finish. When a metal deck is to be

covered, consideration should be given to the
use and placing of vapour barricrs. If
insulation is placed on top of a metal deck, the
entire roofing system must be taken into
account. For example, wood members must
not be sandwiched berween twa vapour
barriers. If this is unavoidable, the wood
member should be preservative treated before

installadon. In some cases, the seams in a

mertal deck can be sealed to create an effective

vapour barrier. Roards or a panel deck must be
used as a nailing hase for the shingles or
shakes, supported by vertical lumber members

fixed o the deck. This can be achieved in a

number of ways:

1. On a corrugated deck, vertical lengths of
lumher are fastened to the deck and
harizontal boards or panels are applicd
across the vertical picces. If insuladon 1s
required, it is best placed on top of the
vertical members, held in place by the nails
fastening the boands or panels o the
members (Figure 18).

2. On a sheer deck, or where the corrugatons
arc very shallow, it may be necessary to use

- angle clips to arrach the vertical members to
the deck. The clips should be nailed to the
lumber and bolted or screwed to the deck.
Boards or panels are then applicd as before.

If there is a likelihood of excessive moisture
huildup, as may be encountcred in ice arenas,
the cold weather roof principle can be
employed, supplemented by mechanically

produced air Aow if necessary.



