ROOF-CEILING CONSTRUCTION

NO. 8 SCREWS AT 24 IN. O.C.
TOP AND BOTTOM (TYP.)

MINIMUM 2 IN. x 2 IN. CLIP ANGLE
WITH 4 NO. 8 SCREWS
THROUGH EACH LEG, BOTH
SIDES OF CONNECTION

For SI: 1 inch =25.4 mm.

HEADER JOIST—/

C-SHAPE INSIDE ATRACK

C-SHAPE INSIDE
ATRACK (TYP.)

4 NO. 8 SCREWS THROUGH EACH LEG
OF CLIP ANGLE (ONE SIDE OF
CONNECTION) MINIMUM LENGTH EQUALS

FIGURE R804.3.5(2)
HEADER TO TRIMMER CONNECTION

R804.3.7.1(2), unless studs are designed as full height
without bracing at the ceiling. Flat blocking shall con-
sist of C-shaped or track section with a minimum thick-
ness of 33 mils (0.84 mm). For a gypsum board
sheathed ceiling, the diaphragm length shall be in
accordance with Table R804.3.7.1. For a wood struc-
tural panel sheathed ceiling, the diaphragm length shall
be not less than 12 feet (3658 mm) for building widths
less than 36 feet (10 973 mm), or not less than 14 feet
(4267 mm) for building widths greater than or equal to
36 feet (10 973 mm).

The ceiling diaphragm shall be secured with
screws spaced at a maximum 6 inches (152 mm) o.c.
at panel edges and a maximum 12 inches (305 mm)
o.c. in the field. The required lengths in Table
R804.3.7.1 for gypsum board sheathed ceiling dia-
phragms shall be permitted to be multiplied by 0.35 if
all panel edges are blocked. Multiplying the required
lengths in Table R804.3.7.1 for gypsum board
sheathed ceiling diaphragms by 0.9 shall be permitted
if all panel edges are secured with screws spaced at 4
inches (102 mm) o.c.

R804.3.7.2 Roof diaphragm. A roof diaphragm shall
be provided by attaching a minimum of *g-inch (9.5
mm) wood structural panel which complies with Sec-
tion R803 to roof rafters or truss top chords in accor-
dance with Table R804.3. Buildings with 3:1 or larger
plan aspect ratio and with roof rafter slope (pitch) of
9:12 or larger shall have the roof rafters and ceiling
joists blocked in accordance with Figure R804.3.7(2).
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R804.3.8 Roof tie-down. Roof assemblies shall be con-
nected to walls below in accordance with Table R804.3. A
continuous load path shall be provided to transfer uplift
loads to the foundation.

SECTION R805
CEILING FINISHES

R805.1 Ceiling installation. Ceilings shall be installed in
accordance with the requirements for interior wall finishes as
provided in Section R702.

SECTION R806
ROOF VENTILATION

R806.1 Ventilation required. Enclosed attics and enclosed
rafter spaces formed where ceilings are applied directly to the
underside of roof rafters shall have cross ventilation for each
separate space by ventilating openings protected against the
entrance of rain or snow. Ventilation openings shall have a
least dimension of '/ inch (1.6 mm) minimum and '/, inch
(6.4 mm) maximum. Ventilation openings having a least
dimension larger than '/, inch (6.4 mm) shall be provided
with corrosion-resistant wire cloth screening, hardware cloth
or similar material with openings having a least dimension of
'/,¢ inch (1.6 mm) minimum and '/, inch (6.4 mm) maximum.
Openings in roof framing members shall conform to the
requirements of Section R802.7. Required ventilation open-
ings shall open directly to the outside air.
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ROOF-CEILING CONSTRUCTION

TABLE R804.3.7.1
REQUIRED LENGTHS FOR CEILING DIAPHRAGMS AT GABLE ENDWALLS
GYPSUM BOARD SHEATHED, CEILING HEIGHT = 8 FEET*"=®he

EXPOSURE CATEGORY ULTIMATE DESIGN WIND SPEED (mph)

B 126 <139 —_ —_—

c 110 — 126 <139

Roof pitch Building endwall width (feet) Minimum diaphragm length (feet)

24 -28 20 22 28 32
312 >28-32 22 28 32 38
6:t;)2 >32-36 26 32 38 44
>36-40 30 36 44 50
>24-28 22 26 32 36
6:12 >28-32 26 32 38 44
9§c1)2 >32-36 32 38 44 52
>36-40 36 44 52 60
>24-28 26 30 36 42
9:12 >28-32 30 36 42 50
12t:012 >32-36 36 42 50 60
>36-40 42 50 60 70

For SI: 1 inch =25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 my/s, 1 foot = 304.8 mm, 1 mil = 0.0254 mm.

a. Ceiling diaphragm is composed of '/,-inch gypsum board (min. thickness) secured with screws spaced at 6 inches o.c. at panel edges and 12 inches o.c. infield.
Use No. 8 screws (min.) where framing members have a designation thickness of 54 mils or less and No. 10 screws (min.) where framing members have a
designation thickness greater than 54 mils.

. Maximum aspect ratio (length/width) of diaphragms is 2:1.

. Building width is in the direction of horizontal framing members supported by the wall studs.

. Required diaphragm lengths are to be provided at each end of the structure.

. Multiplying required diaphragm lengths by 0.35 is permitted if all panel edges are blocked.

. Multiplying required diaphragm lengths by 0.9 is permitted if all panel edges are secured with screws spaced at 4 inches o.c.

. To determine the minimum diaphragm length for buildings with ceiling heights of 9 feet or 10 feet values in the table above shall be multiplied by 1.15.
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CEILING JOISTS

FLAT STUD OR TRACK \

BLOCKING AT 48 IN. O.C. Py
AT FIRST TWO JOIST P
SPACES .
.
\
3 NO. 8 SCREWS AT ! - .
EACH STUD > -+
-
\
e e e e o I
1
(NG ; \__ NO. 8 SCREWS AT
STUD BLOC 6 INCHES 0.C. TO OB S TREETURAL
AT CEILING FLAT BLOCKING
ELEVATION PANEL OR GYPSUM
39 BOARD DIAPHRAGM
GABLE !
ENDWALL i
STUDS

For SI: 1 inch =25.4 mm.

FIGURE R804.3.7.1(1)
CEILING DIAPHRAGM TO GABLE ENDWALL DETAIL
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ROOF-CEILING CONSTRUCTION

ROOF SHEATHING

ROOF BLOCKING

NO. 8 SCREWS AT 6 IN. O.C.

STRUCTURAL WALL

For SI: 1 inch =25.4 mm.

AN

1', IN. x 33 ML CONT.
STRAP LAP 12 IN. WITH

4 NO. 5 SCREWS WHERE
SPLICE REQUIRED

SCREW THROUGH ROOF
SHEATHING TO STRAP
NO.8AT6IN.O.C.

SHADED AREA INDICATES
© BLOCKING BREAK SHAPE
’13,<‘\ - AT 12FTO.C.

43 MIL

BLKG LENGTH ROOF
REQUIRED TO SLOPE
LAP WALL TRACK

FLANGE A MIN. TOP
1Y, IN. TRACK

NOTE: BLKG SHALL *

BE PERMITTED TO

BE ATTACHED TO

OQUTSIDE FACE OF
SHEATHING OR PREFERABLY
DIRECTLY TO TRACK

FLANGE PRIOR TO SHEATHING
PLACEMENT AS SHOWN

For SI: 1 mil =0.0254 mm, | inch =25.4 mm.
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ROOF RAFTER
(OR TRUSS TOP CHORD)

CEILING JOIST
(OR TRUSS BOTTOM CHORD)

WOOD STRUCTURAL
PANEL OR GYPSUM
BOARD DIAPHRAGM

350T125-33 TRACK
BLOCKING

FIGURE R804.3.7.1(2)
CEILING DIAPHRAGM TO SIDEWALL DETAIL

SCREWS THROUGH STRAP
TO BLKG AND BLKG TO TOP
OF WALL TRACK FLANGE
NO.8AT6IN.O.C.

FIGURE R804.3.7(2)
ROOF BLOCKING DETAIL
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R806.2 Minimum vent area. The minimum net free ventilat-
ing area shall be /5, of the area of the vented space.

Exception: The minimum net free ventilation area shall be
/390 Of the vented space provided one or more of the fol-
lowing conditions are met:

1. In Climate Zones 14 and 16, a Class I or II vapor
retarder is installed on the warm-in-winter side of
the ceiling.

2. Not less than 40 percent and not more than 50 per-
cent of the required ventilating area is provided by
ventilators located in the upper portion of the attic or
rafter space. Upper ventilators shall be located not
more than 3 feet (914 mm) below the ridge or high-
est point of the space, measured vertically, with the
balance of the required ventilation provided by eave
or cornice vents. Where the location of wall or roof
framing members conflicts with the installation of
upper ventilators, installation more than 3 feet (914
mm) below the ridge or highest point of the space
shall be permitted.

R806.3 Vent and insulation clearance. Where eave or cor-
nice vents are installed, insulation shall not block the free
flow of air. Not less than a 1-inch (25 mm) space shall be pro-
vided between the insulation and the roof sheathing and at the
location of the vent.

R806.4 Installation and weather protection. Ventilators
shall be installed in accordance with manufacturer’s instruc-
tions. Installation of ventilators in roof systems shall be in
accordance with the requirements of Section R903. Installa-
tion of ventilators in wall systems shall be in accordance with
the requirements of Section R703.1.

R806.5 Unvented attic and unvented enclosed rafter
assemblies. Unvented attics and unvented enclosed roof
framing assemblies created by ceilings that are applied
directly to the underside of the roof framing members and
structural roof sheathing applied directly to the top of the roof
framing members/rafters, shall be permitted where all the fol-
lowing conditions are met:

1. The unvented attic space is completely within the
building thermal envelope.

2. No interior Class I vapor retarders are installed on the
ceiling side (attic floor) of the unvented attic assembly
or on the ceiling side of the unvented enclosed roof
framing assembly.

3. Where wood shingles or shakes are used, a minimum '/,-
inch (6.4 mm) vented airspace separates the shingles or
shakes and the roofing underlayment above the structural
sheathing.

4. In California Climate Zones 14 and 16, any air-imper-
meable insulation shall be a Class II vapor retarder, or
shall have a Class II vapor retarder coating or covering
in direct contact with the underside of the insulation.
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ROOF-CEILING CONSTRUCTION

4.1. A Class I or Class II vapor retarder shall be
installed on the indirectly conditioned space
side of all insulation in an unvented attic with
air-permeable insulation, for condensation con-
trol.

See the California Energy Code, Figure 100.1-
A —California Climate Zones.

5. Insulation shall be located in accordance with the fol-
lowing:

5.1. Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met,
depending on the air permeability of the insula-
tion directly under the structural roof sheathing.
No insulation shall be required when roof tiles,
wood shingles or wood shakes, or any other
roofing system using battens and no continuous
underlayment is installed. A continuous under-
layment shall be considered to exist if sheath-
ing, roofing paper or any continuous layer
having a perm rate of no more than one perm
under the dry cup method is present.

5.1.1. Where only air-impermeable insulation
is provided, it shall be applied in direct
contact with the underside of the struc-
tural roof sheathing.

5.1.2. Where air-permeable insulation is pro-
vided inside the building thermal enve-
lope, it shall be installed in accordance
with Section 5.1. In addition to the air-
permeable insulation installed directly
below the structural sheathing, rigid
board or sheet insulation shall be
installed directly above the structural
roof sheathing in accordance with the
R-values in Table R806.5 for condensa-
tion control.

5.1.3. Where both air-impermeable and air-
permeable insulation are provided, the
air-impermeable insulation shall be
applied in direct contact with the under-
side of the structural roof sheathing and
shall be in accordance with the R-values
in Table R806.5 for condensation con-
trol. The air-permeable insulation shall
be installed directly under the air-
impermeable insulation.

5.1.4. Alternatively, sufficient rigid board or
sheet insulation shall be installed
directly above the structural roof
sheathing to maintain the monthly aver-
age temperature of the underside of the
structural roof sheathing above 45°F
(7°C). For calculation purposes, an inte-
rior air temperature of 68°F (20°C) is
assumed and the exterior air tempera-
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