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Roof Systems

What do Roofs do?

Area
Slope
Overhangs
Gutters
Drainage

Overhangs
Thickness And Insulation
Skylights And Openings

Temperature and Humidity
wind
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Roof Construction

Conventional (Rafter Framing)
Plank And Beam
Truss Framing Methods
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Roof Construction
Roof parts

Ridge

intersection

beyond the walls

Cornice
covering

EAVE/ RAKE
IUTERCE/T IO

ROOF ABUTTING WALL:
OYERHANGING RAKE GTRUCTURE

FlligH
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Roof Construction
Roof parts

Eave blocking

spacer block




Roof Construction
Roof parts
Four types of eaves

Soffited eaves:

Exposed eave:

Boxed in eave:

Abbreviated eave

Roof Systems
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Roof Construction
Roof parts
Fascia

Roof Systems

SCREENED VENT
%" "CCX’ EXTERIORPLY T

BAFFLE
AT VENT
SOLID BLOCK —OmIT
EVERY THIRD FOR
SCREENED VENT

%" 'CCX" EXT.PLY:
OR1X 6T&GTYP.
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Roof Construction
Roof parts
Sheathing

Roof Systems

SCREENED VENT
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Roof Construction
Roof parts
Solid sheathing

Roof Systems

SCREENED VENT
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Roof Construction
Roof parts
Skip Sheathing

Roof Systems

STAGOERED JOINTS
OVER &UPPORTS

DIAGONAL BRACING
ENGINEERED M SEIGMIC
OR HIGH-WIND ZOUES
(ses BELOW)

SPACING BETWEEN

WO HAILS (MIN)
PER BOARD AT
EACH SUPPORT

SHEATHING BOARDS
DEPENDS ON TYPE OF
ROOFING (4ce BELOW).

RAFTER OR TRUGE SPACING
UP To 24 IN. FOoR MOST {«4
OR [+ SHEATHING

NOTE:

ALL BOARDS MUST BE
CONTINUOUS THROUGH
TWO OR MORE GPANG.

NOTE

MANY ROOFERS PREFER THREE
OR FOUR ROWS OF SOLID
GUEATHING AT THE EAVES FOR
GTARTER COURSES.
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Rafter

VALLEY RAFTER — RIDGEBOARD

H!P JACK RAFTERS COMMON RAFTERS
COMMON RAFTER

Y ai\Va




Roofing Construction Systems

Rafter
Kinds Of Rafters

Hip Rafter:

VALLEY RAFTER
RIDGE —

RIDGEBOARD

Valley Rafter

Common Rafter

/ H!P JACK RAFTERS COMMON RAFTERS
COMMON RAFTER

Jack Rafters:
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Rafter
Rake and Barge Boards

Barge Board

A LADDER OF LookoUuTs
THE GAME DIMENSION A%
RAFTERS ¢ ® {6 IU. OR
24 M. 0.C. PROVIDES
STRENGTH AND NAILING
FoR BOXED-IN RAKE

Bracket:

Lookouts:

( b ) OYERUANGING RAKE
SUPFPORTED BY BRACKET
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Rafter
Loads On Rafters

GRAVITY AND THE A _
WEIGHT OF ROOFING PURUI! BRACE
MATERIALS TEND TO AT 48°0.C.
TRY TO FORCE THE
RAFTERS DOWNWARD

AND QUTWARD. Common roof supports.

RIDGE BEAM
METAL HANGERS
RAFTER/CEIUNG

FINISH CEILING
(b}
A CEILING JOIST IS
USED TO RESIST THE

OUTWARD FORCES
FROM THE RAFTERS,
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Rafter
Loads On Rafters
Members

Ridge Board

(&)
GRAVITY AND THE
WEIGHT OF ROOFING
MATERIALS TEND TO
TRY TO FORCE THE
RAFTERS DOWNWARD
AND QUTWARD.

(b}
A CEILING JOIST IS
USED TO RESIST THE
OUTWARD FORCES
FROM THE RAFTERS,

PURLIN BRACE f°
AT 48° O.C.

Common roof supports.

RIDGE BEAM
METAL HANGERS
RAFTER/CEIUNG

FINISH CEILING




Roofing Construction Systems

Rafter
Loads On Rafters
Members

Ceiling Joists

(&)
GRAVITY AND THE
WEIGHT OF ROOFING
MATERIALS TEND TO
TRY TO FORCE THE
RAFTERS DOWNWARD

AND QUTWARD. Common roof supports.

PURLIN BRACE f°
AT 48° O.C.

RIDGE BEAM
METAL HANGERS

Collar Ties: RAFTERICEILING

FINISH CEILING

(b}
A CEILING JOIST IS
USED TO RESIST THE
OUTWARD FORCES
FROM THE RAFTERS,
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Rafter
Loads On Rafters
Members

Purlins & Perlin Braces

(&)
GRAVITY AND THE
WEIGHT OF ROOFING
MATERIALS TEND TO
TRY TO FORCE THE
RAFTERS DOWNWARD
AND QUTWARD.

(b}
A CEILING JOIST IS
USED TO RESIST THE
OUTWARD FORCES
FROM THE RAFTERS,

PURLIN BRACE f°
AT 48° O.C.

Common roof supports.

RIDGE BEAM
METAL HANGERS
RAFTER/CEIUNG

FINISH CEILING
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Rafter
Rafter wall connection

ROOFING 4 BIRD'S MOUTH
GUEATHING cur

RAFTER ———

EAVE &TUD
WALL
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Rafter
Rafter wall connection

SCREENED VENT )
%" "CCX’ EXTERIOR PLY TYP. 1|5

ROOFILG 4 BIRD'S MOUTH
GUEATHING 5 cur

Bird's Mouth

EAVE &aTUD
WALL
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Rafter
Span

RIDGE BOARD
PITCH SYMBOL

TOTAL SPAN

FIGURE 26.327 m Roof dimensions needed for construction.




Roofing Construction Systems

Rafter
Dimensioning the Roof

Pitch, span, and overhang

RIDGE BOARD
PITCH SYMBOL

TOTAL SPAN

FIGURE 26.37 & Roof dimensions needed for construction.
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Rafter
Plank And Beam Construction
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Rafter
Plank And Beam Construction
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Rafter
Plank And Beam Construction

MERLES
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Truss Roof Construction

TRUGE HIPS

TRUGS VALLEYS /‘

TRUGS EAVES

GABLE -END
TRUGSES

TRUGS/WALL
CONNECTION
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Truss Roof Construction

Disadvantages

OPENINGS IN
TRUES ROOFS

TRUGS VALLEYS

TRUGS EAVES

GABLE -END
TRUGSES

TRUGS/WALL
CONUECTION
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Truss Roof Construction
Truss terms

Top Chord

TOP CHORD

Bottom Chord

Webs N\— BOTTOM CHORD
R SPAN (INSIDE TO INSIDE

: TOTAL SPAN (OUTSIDE TO OUTSIDE)
Truss Clips
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Truss Roof Construction
Truss types

King Post
Scissors Truss-
Fink Truss

Parallel Chord Trusses

PV SN
A /:@;\ ,& (g) PITCHED HOWE (h) FLAT

(a) SCISSOR {b) KING POST (c) W STANDARD
OR FINK g 2 E b

NN 23:&-_ (i) PITCHED PRATT (i) SCISSOR
/ \ .

(d} ATTIC (e) HIP {f) MONO

\VAVAVAS, PaVAAN

{(k} PITCHED WARREN (I} BOWSTRING
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Roof Types
Flat Roofs

DUTCH HIP
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Roof Types
Shed Roofs

DUTCH HIP
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Roof Types
Gable roofs

DUTCH HIP
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Roof Types
Gambrel Roofs

DUTCH HIP
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Roof Types
Hip roofs
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Roof Types
Dutch Hip Roofs
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Roof Types
Mansard Roof
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Skylights

ROOFING —— ——
GUEATHING

RAFTER :
GKYLIGUT
sea[165BEC, 166] .7

2« HEADER

GRUARE

GHEATHING
RAFTER

BKYLIGUT
see[I65BEC, 166]:

GPLAYED
2x HEADER -

SKYLIGHT OPENINGS
VAULTED CEILING
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Light Wells

ROOFING RAFTER —

2x HEADER

GHEATHING

ROOF ROUGH
OPENING —

RAFTER

2x HEADERS ——=_ 2x HEADER

GKYLIGUT

cee |GSBIC, 166

INGULATED
&TUD WALL

POUBLED RAFTER
? SIDER OF
OPENING

[ OGANA

BETWEEN ROOF WA : DOUBLED
ROUGH W CEILING
OPENIUG ‘ cegReanBhogestestscranrassessaner . JOIGT@
CEILING ROUGU SIDES OF
OPENING OPENING

2« UEADERE

CEILING JolaT

CEILING P\W
OPENING

FRAMING IGOMETRIC

LINE OF FINIGH
CEILING —~

A SKYLIGHT OPENING
LIGUT WELL
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Dormers

PORMER WALL SUPPORTED
ON ROOF FRAMING -

ROOF GUEATHING ——— — ——-

ENGIWEERED RAFTERG
® GIDE OF DORMER

OPENING ————

ROOF GUEATHING
BLOCKING

RAFTER

RPOUGH OPENING —

DORMER WALL

L]
GUPPORTED oM
SUBFLOOR
FLOOR SY&TEM
GUPPORTING
DORMER WALL

.o DORMER OPENING
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Finished Roofing
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Roofing Materials

Shingles, wood

and their application to the roof in overlapping layers with
staggered vertical joints

Thin tapered slabs of wood sawed from short pieces of tree
trunk with the grain of the wood running approximately parallel to
the face of the shingle

Split from the wood rather than sawn, and exhibit a much
rougher face texture than wood shingles. Most wood shingles and
shakes are made of red cedar



Roofing Construction Systems

Roofing Materials

Asphalt shingles
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Roofing Materials

Roll Roofing
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Roofing Materials

Clay Tiles
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Roofing Materials

Metal
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Roofing Materials And Building Codes

Building codes also regulate the type of roofing that may be used on a
building, based on arequired level of fire resistance as measured by ASTM

testing procedure E108.
Roofing materials are grouped into four categories:

roofing materials are effective against severe fire exposure. They
include slate tiles, concrete tiles, clay tiles

roof covering s are effective against moderate fire exposure, and
include sheet metal roofing and some composition shingles. These
are the minimum class that may be used on building of type 1
construction.
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Roofing Materials And Building Codes

3.Class C
include most asphalt and fire retardant treated wood shingles and
shakes. These are the minimum class that may be used on types
2,3, and 4a construction

roof coverings such as untreated wood shingles may be
used on type 4b construction and on some agricultural, accessory
and storage buildings

The required class of roofing for a particular building may also be affected by
an urban fire zone in which the building is located and by the proximity of
the building to its neighbors.
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Thermal And Moisture Barriers

Moisture
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Thermal And Moisture Barriers

Moisture Condensation

Insulation

Roof Venting
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Roof Plan Layout

ANGLE ANGLE ANGLE
OF SUN OF SUN OF SUN

FIGURE 21.1 m The steeper the roof pitch, the more shadow will . . .
be cast, Typically the overhang is decreased as the FIGURE 21.3 = f;hanges in roof shape are shown with thick. s
ines.

pitch is increased.
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Roof Plan Layout

FIGURE 21.9 ® When walls are equally spaced but not
perpendicular, the roof surfaces occur along a line,
as shown.
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Roof Plan Layout

A=8B A<B A>B

FIGURE 21.7 m Although the basic shape remains the same, the roof plan and elevations change as the distance
between walls varies.




